
THE GROUND S G R V E T L L A N C L  A N D  C O N T R O L  ELEHENTS 
OF THE T A C T I C A L  A I R  CONTROL SYSTEll ( T A C S )

WITH H O D U I . A R  CONTROL E Q U J P N E N T  

A t h c ! s i . s  p r e s e r i t c d  t o  t h c  F a c u l t y  o f  t h e  U .  S .  Army 
C o m m a n d  a n d  G e n e r a l .  S t a f f  C o l l . e g c ?  i n  p a r t i a l  

f u l f i  1 . l m e n t  o f  t he  r c x q u i r e m e n t s  S o r  t h e  
d e g r e e  

MASTER 01; M l L I T A R Y  A R T  AND SC11:XCC 

B O B B Y  W. SMART, M A J ,  USAF 
B .  S .  U N I V E R S I T Y  OF ALABAMA,  1 9 7 %  

FORT LEAVENWORTH, KANSAS 
1 9 8 5  

A p p r o v e d  f o r  p u b l i , c  r e l - e a s e ;  d i s t r i b u t i o n  i s  u n l i m i t c d .  

85-3354 




HASTER OF IITLITARY ART A N D  S C I E N C E  


THESIS APPROVAL PAGE 


Name o f  C a n d i d a t e :  	 M A J O R  BOBBY lu'. SNART 

T i t l e  o f  T h e s i s :  	 The Ground S u r v e i l l a n c e  and C o n t r o l  
E lemen t s  of t h e  T a c t i c a l  A i r  C o n t : r o l  
Sys tem (TACS) w i t h  M o d u l a r  C o n t r o l  
Equipment 

Approved b y :  

, T h c s i s  Commi  t t e c !  Chnirmaii 

XQ-ffl 4MAd-g-7 , Member, C o n s u l t i n g  I.'acul t y  
coz 7,o n  ! t a r t i n ,  Jr,!, M AJ 
Accepted  t h i s  d- day oE J-h 1 9 8 5  b y :  

- , D i r e c t o r ,  G r a d u a t e  Degrec 
P h i l i p  J. Brookes ,  P h . D .  Prog r ains 

The o p i n i o n s  a n J  c o n c l u s i o n s  e x p r e s s e d  h e r e i  11 arc! t h o s e  oT 
t h e  s t u d e n t  a u t h o r  and d o  n o t  n e c e s s a r i l y  repra!scnt  t h e  
v i e w s  o f  t h e  [ I .  S .  A r m y  Command G e n e r a l  S t a f f '  Col  l e g c  o r  any 
o t h e r  g o v e r n m e n t a l  a g e n c y .  ( R e f e r e n c e s  t o  tliis s t u t l v  s h o u l d  
i n c l u d e  t h e  f o r e g o i n g  S t a t e m e n t . )  



ABSTRACT PAGE 


THE G R O U N D  SURVEILLANCE A N D  CONTROL ELEMENTS 

OF THE T A C T I C A L  A I R  CONTROL,  SYSTEX (TACS)

WITH M O D U L A R  C O N T K O L  EQUIPMENT 

b y  Major B o b b y  Id .  S m a r t ,  USAF, 93  p a g e s .  


The TACS provi .dcs  t h e  T a c t i c a l  Air F o r c e s  (TAP) 
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CHAPTER 1 

I N TR 0DU C'r I 0N 

"Readi .ness  is o u r  P r o f e s s i o n . "  T h i s  s t a l e m e n t ,  t h e  

mot to  o f  t h e  T a c t i c a l  Air Command ( T A C ) ,  eniphasi,zcs t h e  

i m p o r t a n c e  o f  p r e p a r e d n e s s  f o r  war.  The chilngj,ng n a t u r e  o f  

t h e  b a t t l e f i e l d  cnv i ronmen t  and t h e  impact  O E  improved 

t e c h n o l o g y  on modern w a r f a r e ,  however ,  make p r e p a r e d n e s s  a 

c h a l l e n g i n g  anti o f t e n  e v a s i v e  g o a l .  

The chal lc i i ige o f  how t o  empl.oy and c o n t r o l  a i . rpower  

had i t s  h e g i n n i n g  w i t h  World War I .  Dur ing  t h i s  p e r i o d ,  t h e  

a i r p l a n e  added a new d imens ion  t o  t h e  b a t t l c f i c l d .  W i t h  

t h i s  c n p a b i l . i t y  came s p e e d ,  r a n g e ,  f i r e p o w e r ,  and 

f l , e x : i . b i ~ i t y .  Y e t ,  t h e r e  were prob1,ems wi.th how t o  

e f f e c t i v e l y  employ t h i s  c a p a b i l i t y .  " I n  World War I ,  t h e ,  

i.dea o f  a i r  s u p e r i o r i t y  was t o  w i n  and maintaj .n  c o m p l e t e  

c o n t r o l  o v e r  t h e  a i r s p a c e  t h r o u g h  t h e  d e s t r u c t . i o n  o f  t h e  

enemy's  a i r  f o r c e .  E x p e r i e n c e  proved t h a t  t h i s  i d e a  was 

i m p r a c t i c a l  a n d  scl ,dom, i f  e v e r  a c h i e v a b l e .  I, 1 

The p e r i o d  between 1920 and 1 9 4 1  saw treniondous 

improvements  i n  a i r c r a f t  c a p a b i l i t i e s ,  r a d a r ,  a n t i  

communica t ions  t echn i .ques .  "However, t h e  Un.i t e d  S t a t e s  was 

y e t  t o  d e v e l o p  a s y s t e m  t o  e f f e c t i v e 1 . y  command and c o n t r o l  

t a c t i c a  1 , a i r c r a f t  i n  t h e  demanding and dynamic c h a n g i n g  

t a c t i c a l  e n v i r o n m e n t .  ' I 2  World War IT found t h e  U. S .  

unprepa red  i , n  t h e  a r e a  o f  a i r  employment ,  The Tunis i .an  

Campaign and t h e  h a t t . l e  a t  K a s s e r i n e  P a s s  hi .~:l i l , ightetl  



t h i s  s e r i o u s  d e f i c i e n c y .  The A l l i e d  f o r c e s  were f a r  

s u p e r i o r ;  y e t  t h e y  were d e f e a t e d  b y  a n u m e r i c a l l y  i n f e r i o r  

German Air F o r c e .  The A1.1,ied f o r c e s  had n o  command and 

c o n t r o l  s t r u c t u r e  w i ~ hc e n t r a l i z e d  c o n t r o l  o f  a i r  a s s c t s .  

The Ccrmans,  o n  t h e  o t h e r  hand ,  c e n t r a l i z e d  c o n t r o l .  of a i r  

a s s e t s  and b r o u g h t  them t o  b e a r  w i t h  e f f e c t i v e  a n d  d e c i s i v e  

r e s u l t s .  The A l l i e s '  l e a r n e d  from t h i s  m i s t a k e  and s t a r t e d  

t o  d e v e l o p  d o c t r i n e  based O I I  t h e  c o n c e p t  o f  c e n t r a l . i z e d  

c o n t r o l .  

The U. S .  A r m y  Air F o r c e s  f a c e d  a n o t h e r  problem a s  

a i r p o w e r  t e c h n o l o g y  improved .  The c 1 o c t r j . n ~  b e i n g  devel.oped 

had t o  keep  pace w i t h  t h e  t h r e a t  a n d  t e c h n o l o g y .  As one  Air 

F o r c e  g e n e r a l  o f f i c e r  e x p l a i n s ,  " D o c t r i n e  t o o  o f t e n  l a g s  

beh ind  o u r  t e c h n o l o g i c a l  a d v a n c e .  ' I 3  Khcn t h i s  h a p p e n s ,  

t h e r e  i s  t h e  p o t e n t i a l  f o r  emerging  t e c h n o l o g y  t o  i n f l . u e n c e  

t h e  deve lopment  o f  d o c t r i n e .  T h i s  s i t u a t i o n  becomes 

d a n g e r o u s  w h e n  eniergi ng  t echno l .ogy ,  r a t h e r  t h a n  t h e  t h r e a t ,  

becomes t h e  p r imary  f o c u s  f o r  d o c t r i n e  d e v e l o p m e n t ,  The 

p o t e n t i a l  f o r  probl.ems i n c r e a s e s  i.f weapon s y s t e m s  a r e  

p r o c u r e d  based  c o m p l e t e l y  o n  emerging  t echno l ,ogy ,  r a t h e r  

t h a n  t h e i r  capabi l . j .~ :y  t o  e x e c u t e  s o u n d  d o c t r i . n e .  

The i m p o r t a n c e  of  d e v e l o p i n g  sound d o c t r i n e  and of  

e n s u r i n g  t h a t  d o c t r i n e  i s  c o n s i s t e n t  w i t h  t e c h n o l o g i c a l  

a d v a n c e s  c a n n o t  be o v e r s t a t e d .  G e n e r a l  C u r t i s  E. LeMay had 

some o b s e r v a t i o n s  a b o u t  t h e  i m p o r t a n c e  of d o c t r i n e .  
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A t  t h e  h e a r t  o f  w a r f a r e  l i e s  d o c t r i n e .  I t  
r e p r e s e n t s  t h e  c e n t r a l  b e l i e f s  f o r  waging war i n  
o r d e r  t o  a c h i e v e  v i c t o r y .  D o c t r i n e  i s  o f  t h e  
m i n d ,  a ne twork  of  f a i t h  and knowledge r e i n f o r c -  
ed b y  e x p e r i e n c e  whj.ch l a y s  t h e  p a t t e r n  f o r  t h e  
u t i l i z a t i o n  o f  men, c q u i p m e n t ,  a n d  t a c t i c s .  I t  
i s  t h e  b u i l d i n g  m a t e r i a l  f o r  s r a t e g y .  I t  i sr,1:undamental  t o  sound j u d g m e n t .  

I f  d o c t r i n e  i s  at: t h e  h c a r t  of w a r f a r e ,  t h e n  o u r  s y s t e m s  

m u s t  be d e s i g n e d  and c a p a b l e  of waging war and a c h i e v i n g  

v i c t o r y ;  o r  more s i m p l y  s t a t e d ,  c a p a b l e  of  c a r r y i n g  o u t  o u r  

d o c t r i n e . 
O n e  of t h e  fundamen ta l  d o c t r i n a l  i , s sues  of a i r  

employment i s  coninlarid and c o n t r o l  of a i r  r e : ; o u r c e s .  

Commanders, a t  e v e r y  l e v e l ,  a r e  b e t t . e r  
equi-pped t o  make c o r r e c t :  d e c i s i o n s  a n d  t o  imp le -
ment t h o s e  d e c t s i o n s  whcn t h e y  have an  e f f e c t i v e  
command a n d  c o n t r o l  s t r u c t u r e  t h a t  i s  s i n i p l f ! ,  
s e c u r e ,  and based o n  u n i t y  o f  command. T h i s  
s t r u c t u r e  m u s t  prov. ide t h e  mechanism t o  s u r v e y  
and a s s e s s  t h e  b a t t l e f i e l d  s i t u a t i o n  a c c u r a t : e l y  
and t o  c o n d u c t  o f f e n s i v e  and d e f e n s i v e  a i r  a c -
t i o n s  t o  a c h i e v e  o b j e c t i v e s .  E f f e c t i v e  command 
arid c o n t r o l .  p r o v i d e s  commanders w i t h  t h c  s t a t u s  
arid c a p a b i l i t i e s  of  b o t h  f r i e n d l y  and enemy 
f o r c e s  a n d  a l . lows a commander t o  d i r e c t  a n  a i r  
e f f o r t  knowlcdgeably  and e f f i c i e n t l y .  l h e  most 
e f f e c t i v e  means f o r  d i r e c t i . n g  and e x e c u t i n g  ari 
a i . r  e f f o r t  i s  c n t r a l i z e d  c o n t r o l  arid d c c c n t r a l -5
i z e d  e x e c u t i o n .  

The u n d e r s t a n d i n g  and a p p l i c a t i o n  of t h i s  d o c t r i n a l  concept.  

p rov ided  t h e  beginni .ng f o r  t h e  c u r r e n t  T a c t i c a l  Air C o n t r o l  

System (T.4CS). B y  t h e  end o f  World War 11, a b a s i c  TACS 

s t r u c t u r e  had been devel .oped,  and r a d a r  was b e i n g  used t o  

c o n t r o l .  a i . r c r a f t  and p r o v i d e  e a r l y  warn ing  of enemy a i r  

a t t a c k s .  T h i s  sgs l en i ,  and i t s  a s s o c i . a t e d  d o c t r i n e ,  

3 



c o n t i n u e d  t.o e v o l v e  d u r i n g  t h e  Korean and Vietnam wars and 

h a s  changed  o v e r  t i m e  t o  meet t h e  o p e r a t i o n a l  r e q u i r e m e n t .  

PURPOSE OF i 'HESIS 

The p u r p o s c  o f  t h i s  t h e s i s  i s  t o  compare t h e  

c a p a b i l i t i e s  o f  t h e  p r e s e n t - d a y  ground s u r v e i l l a n c e  and 

c o n t r o l  e l e m e n t s  of  t h e  USAF T a c t i c a l  Air C o n t r o l  System 

(TACS) w i t h  t h e  Modular C o n t r o l  Equipment: ()ICE) e n v i s i o n e d  

t o  r e p l a c e  t h e  c u r r e n t  s y s t e m .  

B A C K G R O U K D  

A USAF T a c t i c a l  Air C o n t r o l  System i s  t h e  o r -
g a n i z a t i o n ,  p e r s o n n c l ,  p r o c e d u r e s ,  and equ ipmen t  
n e c e s s a r y  t o  p l a n ,  d i . r e c t  and c o n t r o l .  t a c t i c a l  
a i r  o p e r a t i o n s  and t o  c o o r d i n a t e  a i r  o p e r a t i o n s  
w i t h  o t h e r  S e r v i c e s  a n d  A l l i e d  f o r c e s .  I t  i s  
composed o f  c o n t r o l  agenc i . e s  and communi .cat ions 
- e l e c t r o n i c s  f a c i l i t i e s  t h a t  p r o v i d e  t h e  means 
f o r  c e n t r a l i z e d  c o n t r o l  and d e c e n t g a l i z e d  exe -
c u t i o n  of t a c t i c a l  a i r  o p c r a t i o n s .  

'The TACS p r o v i d e s  t h e  Tac t ica .L  Air F o r c c s  ( T A F )  

Commander w i t h  t h e  c a p a b i l i t y  t o  d - i r c c t  and c o n t r o l  t a c t i c a l  

a i r  a s s e t s .  The s y s t e m  i s  h i g h l y  f l e x i b l e  and may b e  

employed i n  s u p p o r t  o f  u u n i f i c d  command, J o i n t  ' [ a s k  F o r c e  

( J T F ) ,  as a n  a u g m e n t a t i o n  r e s o u r c c  o r  a s  an  i n d e p e n d e n t  

e l e m e n t ,  T h i s  f l e x i b i l i t y  e n a b l e s  t h e  TACS t o  bc e a s i l y  

a d a p t e d  t o  meet c h a n g i n g  t a c t i c a l  s i t u a t i o n s  and employed 

a c r o s s  t h e  f u l l  s p e c t r u m  of c o n f l i c t .  

fi 



Command a n d  c o n t r o l  w i t h i n  t h e  TACS i s  a c c o m p l i s h e d  

b y  p e o p l e  working  n a c c e p t e d  and proven  m i l i t a r y  

o r g a n i z a t i o n s ,  emp o y i n g  f o r c e s  i n  t a c t i c a l  and o p e r a t i o i i a  

e n v i r o n m c n t s  -- u s i n g  t ime-proven  methods .  'The command p a r t  

o f  t h e  p r o c e s s  i s  t h e  € u n c t i o n  which works t o  s e t  p r i o r i L i c s  

and s t r a t e g i . e s ,  and where f o r c e s  a r e  a l l o c a t e d .  A l l o c a t i o n  

means a s s i g n i n g  available weapons s y s t e m s  t o  s p e c i f i c  j o h s .  

The c o n t r o l  s i d e  O E  t h e  p r o c e s s  i n v o l v e s  p c o p l e  working  t o  

match wcapons t o  t o r g e t s  a c c o r d i n g  t o  t h e  p r i o r i t i e s  and 

a l l o c a t i o n s  gi ,ven t o  them b y  a command l e v e l .  

T h i s  command and c o n t r o l .  p r o c e s s  i s  gui.dcd b y  

d o c t r i n e .  D o c t r i n e  i s  d c f i n c d  a s  t h c  " fundamen ta l  

p r i n c . i p l e s  b y  whi.ch t h e  m j . l i t a r y  f o r c e s  o r  c!l.cnient:s t h e r c o f  

g u i d e  t h e i r  a c t i o n s  i n  s u p p o r t  o f  n a t i o n a l  o b j e c t i v e s .  I t  

j.s a u t h o r i t a t i v e  b u t  r e q u i r c s  judgmcnt  iri a p p l i c a t i o n .  ,I 7 

T h i s  t h e s i s  w i l l  be c o n c e r n e d  w i t h  t h e  o p e r a t i o n a l  

and t a c t i c a l .  a s p e c t s  o f  d o c t r i n e  and how t h e y  r e l a t e  t o  t.hc! 

TACS. 

O p e r a t i o n a l .  d o c t r i n e  a p p l i e s  t h e  p r i n c i p l e s  

o f  bas ic .  d o c t r i n c  t o  m i l i t a r y  a c t i o n s  b y  de- 

s c r i b i n g  t h e  p r o p e r  u s c  o f  a e r o s p a c c  Eorces  i n  

t h e  c o n t e x t  o f  d i s t i n c t  o b j e c t i v e s ,  f o r c e  capa -  

b i l i t i e s ,  b r o  d imissioii a r e a s ,  and o p e r a t i o n a l  
8env i ronmen t  ." 

W i t h i n  t h i s  f ramework ,  a d v a n c e s  i n  tec1ino.Logy and 

nioderi i izacioi i  i n i t i a t i v e s  w i l l  have an  impac t  o n  o p e r a t i o n a l  

d o c t r i n e .  
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"Tactj.ca1. d o c t r i n e  a p p l . i e s  b a s i c  and o p e r a - 

t i o n a l  d o c t r i n e  t o  m i l i t a r y  a c t i o n s  b y  d e s c r i b - 

i n g  t h e  p r o p e r  u s e  o f  s p e c i z i c  :reap n s  s y s t e m s 
9t o  a c c o i n p l i s  h d e t a i l e d  o b j c c t i v . . ! s ." 

T a c t i c a l  d o c t r i n e ,  1 i k e  o p e r a t i o n a l .  d o c t r i n e ,  i s  c o n c e r n e d  

w i t h  how f o r c e s  a r e  employed.  

The command and c o n t r o l  p r o c e s s  r e q u i r e s  t h e  

employment o f  t h e  T a c t i c a l .  Air F o r c e s  (TAF) i n  a t a c t i c a l  

and o p e r a t i o n a l  e n v i r o n m e n t ;  t h e r e f o r e ,  t h e  n a t u r c  o f  t h e  

e n v i r o n m e n t  i s  s i g n i f i c a n t .  The environmenL i.s 

c h a r a c t e r i z e d  b y  t h e  o p p o r t u n i t y  f o r  h a v i n g  combat t h e a t e r s  

anywhere i n  t h c  w o r l d .  To meet t h i s  r e q u i r e m e n t ,  t h e  TACS 

mus t :  be d e s I g n e d  t o  r e spond  t o  c o n t i n g c n c i e s  on a wor ldwide  

b a s i s .  Once d e p l o y e d  i n  a g i v e n  L h e a t e r ,  t h e  cnv i ron inen t  

d i c t a t e s  Lhat a i . r  f o r c e s  pc r fo rm a n u m b e r  o f  r e l a t e d  a i r  

m i s s i o n s  i n  t h e  same a i r s p a c e  a t  t h e  same t i m e .  These  

m i s s i o n s  may i n c l u d e  Air D c f e n s e ,  Ai,r S u r v e i l l a n c e ,  A i r s p a c e  

Management, Air I n t e r d i c t i o n  ( A T ) ,  B a t t l e f i e 1 . d  Air 

I n t e r d i c t i o n  ( B A I ) ,  Coun te r  Air ( C A ) ,  C l o s e  Air Support-

(CAS), R e c o n n a i s s a n c e ,  A i r l . i € t ,  E1,ectroni .c  War fa re  a n d  o t l i c r  

d i v e r s e  a c t i v i t i e s .  10 

To meet arid c o u n t e r  an  cnemy a t t a c k ,  coinmand and 

c o n t r o l  m u s t  be c a p a b l e  o f  p e r f o r m i n g  t h e s c  d i v e r s e  mis s io r i s  

a t  any l e v e l  of c o n f l i c t .  The sys ten i  m u s t  be h i g h l y  m o b i l e  

and c a p a b l e  o f  deployment  and employmcnt i n  a n y  t h e a t e r  of 

o p e r a t i o n .  T t  m u s t  be s o p h i s t  i c a t c t l  enough t o  h a n d l e  a h j . g h  
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t h r e a t ,  h i g h  d t ! n s j t y  e n v i r o n m e n t .  The l e v e l  of  t h r e a t  

a c t i v i t y  may v a r y  i n  d i f f e r e n t  s c e n a r i o s ;  however .  t h e  

d i v e r s i t y  o f  t h e  o p e r a t i o n  w i . 1 1  be c o n s t a n t .  The command 

and c o n t r o l  s t r u c t u r e  m u s t  f i t  t h e  s c e n a r i o ,  anti i t  m u s t  

a l s o  f u l l y  explo- i t -  t h e  p o t e n t i a l  of t h e  s y s t e m  used t o  

manage t h e  complex and dynamic e n v i r o n m e n t .  

"IJsc o f  t h e  T a c t i c a l  A i r  F o r c e s  (TAF) r e q u i r e s  

e f f e c t i v e  u s e  of  a l l  a v a i l a b l e  command and c o n t r o l  

r c s o u r c e s .  '"' T h i s  means b e i n g  a b l e  t o  s e e  t h e  s i t u a t i o i i  

d e v e l o p i n g  anti  havi.ng t h e  c a p a b i l i t y  t o  p r o s e n t  appropr in t cx  

d e c i s i o n m a k e r s  w i t h  u n d e r s t a n d a b l e  informat . - ion .  When t l i i  s 

c ; ipab i . I i t y  e x i s t s ,  t h e  TACS becomes t h e  f o c a l  p o i n t  i n  

b r i n g i n g  t o g e t h e r  t:hc f u n c t i , o n a l  m i l i t a r y  f o r c e s  i n t o  a 

u n i  f i e t l  f i g h t  in&:  tcaiii. D e c i s i o n m a k e r s  a r e  t.hen a b l e  t o  

p o s t u r e  f o r c e s  c o r r e c t l y  and employ f o r c e s  a c c u r a t e 1 . y .  The 

n e c e s s i t y  f o r  t h e  commander t o  have  o n e  syst.em t.o e x e r c i s e  

c e n t r a l i z e d  c o n t r o l .  o v e r  h i s  f o r c e s  i s  paraciount.. I n  

a d d i t i o n ,  tli.is c a p a b i l i t y  i s  v i t a l  t o  t h e  s u c c e s s  of any 

mi l i t o r y  o p e r a t i o n  r c g a r d l c s s  o f  t h e  l e v e l  o f  c o n f l i c t  o r  

t y p e  iniss ioi i  hei  n g  c o n d u c t e d .  

The s t r u c t u r e  t o  a c c o m p l i s h  t h i s  t a s k  i s  e s t a b l . i s h e t l ,  

u n d e r s t o o d ,  and e x e r c i s e d  o n  a d a i l y  basis. However, t h c  

moderii b a t t l . c f i e l d  t h r e a t  c h a n g e s  a s  t e c h n o l o g i c a l  a d v a n c e s  

o c c u r  and b e t t e r  s y s t e m s  a r e  d e v e l o p e d .  A s y s t e m  t h a t  i s  

c o n s i d e r e d  s t a t e - o f - t h e - a r t  t o d a y  may be t e c h n o l o g i c a l  1 y 

obsolcxte  i n  a f e w  s h o r t  y e a r s .  C l e a r l . y ,  t h e r e  .is a r e a l  

7 



r e q u i r e m e n t  C J  meet t h e  c h a l l e n g e  o f  e x p a n d i n g  t e c h n o l o g y .  

T o  a c c o m p l i s h  t h i s ,  d o c t r i n e  m u s t  b e  t h e  p o i n t  o f  r e f e r e n c e  

u s e d  t o  k e e p  e m p l o y m e n t  c o n c e p t s  i n  l i n e  w i t h  d e s i g n  

i m p r o v e m e n t s .  

T h e  TACS i s  an i n h e r e n t  p a r t  o f  thi ,s  d y n a i n i c  command  

a n d  c o n t r o l  p r o c e s s .  T o  k e e p  p a c e  i .n  t h i s  e n v i r o n m e n t ,  

w h e r e  a d v a n c i n g  t e c h n o l o g y  i s  c h a n g i n g  t h e  n a t u r e  o f  

w a r f a r e ,  r e q u i r e s  f o r c e  m o d e r n i z a t i o n .  ? l o r e  s u r v i v a b l e ,  

r e l i a b l e ,  a n d  f l e x i b l e  e q u i p m e n t :  w i t h  i n c r e a s e d  m o b i l i t y  is 

e s s e n t i a l ,  b u t  t h e  s y s t e m  p r o c u r e d  m u s t  p r o v i d e  he 

c a p a b i l i t y  t o  e x e c u t e  c u r r e n t  d o c t r i n e .  T h e  Ai.r F o r c e  m u s t  

e q u i p  t h e  TACS w i t h  t e c h n o l o g y  t h a t  is c a p a b l e  o f  a c h i . c v i n g  

o b j e c t i v e s  a g a i n s t  c u r r e n t  t h r e a t s  a n d  t h a t  p o s s e s s e s  t h e  

c a p a b i l i t y  a n d  g r o w t h  p o t e n t i a l  t o  r e s p o n d  t o  p r o j e c t e d  

t h r e a t s . 

I1 Y POTHE S IS S T A ‘r EPI E K T 

T h e  h y p o t h e s i s  o f  t h i s  t h e s i s  -i.s t h a t  t h e  M o d u l a r  

C o n t r o l  E q u i p m e n t  ( P I C E )  e n v i s i . o n c t l  t o  r ep  a c e  c u r r e n t  TACS 

e q u i p m e n t  w i l l  i m p r o v e  command and c o n t r o  p r o v i d e d  b y  t h e  

TACS. 
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C h a p t e r  I1 p r o v i d e s  a r e v i e w  o f  l i t e r a t u r e .  F o u r  

c a t e g o r i e s  O F  r e s e a r c h  m a t e r i a l  were used :  g e n e r a l  

r e f e r e iic e 1i t e r'a t 11 r e  , r e g u 1a t io n s and ma 11ua 1s , 11 r o f e ssi o i i t i  

m i l . i t a r y  s t u d i e s ,  arid c o n t r a c t o r  d a t a .  Each s o u r c e  c a t c g o  Y 

p r o v i d e d  command and c o n t r o l  r e l a t e d  i n f o r m a t i o n  f o r  a 

c o m p a r a t i v e  a n a l y s i s  o f  t h e  c u r r e n t  and p roposed  s y s t e m .  

Comments a r e  made oil t h e  u s e f u l n e s s  and v a l i d i t y  of  e a c h  

document .  

C h a p t e r  111 exain incs  t h e  c u r r e n t  t a c t i c a l  command arid 

c o n t r o l  cnvironrn(!nt. T h i s  i n c l u d e s  a d i s c u s s i o n  o f  t h c  

r e l a t i o n s h i p  and m.iss ion of  t h e  v a r i o u s  ground s u r v e i l l a n c e  

and c o n t r o l  e l e m e n t s  o f  t h e  TACS. T h i s  c h a p t e r  a l s o  

examines  t h e  c u r r e n t  s y s t e m ' s  d e f i c i e n c i e s .  

C h a p t e r  I V  1.ists and d i s c u s s e s  t h e  c h a r a c t e r i s t i c s  

arid c a p a b i l i t i e s  o f '  t h e  Nodular  C o n t r o l  Equj.pinent (MCE). 

MCE i : i  b e i n g  c o n s i d e r e d  b y  t h e  Air Force  t o  r e p l a c e  t h e  

c u r r e n t  ground TACS equ ipmen t .  T o d a y ' s  s y s t e m  and  equipiiierit 

a r c  c o n c e r n e d  w i t h  t h e  a i r  t h r e a t :  however ,  t h e  Air Forccb i.s 

t a s k e d  t o  p r o v i d e  C1.ose A i r  S u p p o r t  (CAS), U a t t l e f i e l d  Ai r  

I n t e r d i c t i o n  ( B A I ) ,  and Air I n t e r d i c t i o n  ( A l )  s u p p o r t  t o  t h e  

A r m y  Commander. The Ai r  F o r c e  i s  l i m i t e d  i n  e x e c u t i n g  t h i s  

t a s k i n g .  L i m . i . t . ? t i o n s  c e n t e r  o n  t h e  i n a b i l i t y  t o  d e t e c t  

g r o u n d  t a r g e t s  . ~ n dt o  c o n t r o l  and e x e c u t e  ground a t t a c k  

m i s s i o n s .  To c o r r e c t  this l i . m i t a t i o n ,  MICE c o u l d  be used a s  
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t h e  h a r d w a r e  b a s e l i n e  t o  d e v e l o p  a G r o u n d  A t t a c k  C o n t r o l  

C e n t e r  ( G A C C )  c a p a b i l i t y .  H a v i n g  e x a m i n e d  EICE, t h e  l a s t  

s e c t i o n  i s  d e v o t e d  t o  v a l i d a t i n g  t h e  t h e s i s  h y p o t h e s i s .  A 

c o m p a r a t i v e  a n a l y s i s  o f  c a p a b i l i t i e s  i s  c o n d u c t e d  t o  

d e t e r m i n e  t h e  s i m i . 1 . a r i t j . e ~a n d  d i f f e r e n c e s  b e t w e e n  t h e  

c u r r e n t  g r o u n d  TACS e q u i p m e n t  a n d  PICE. A h y p o t h e t i c a l  TACS 

c o n t i n g e n c y  o p e r a t i o n  p r o v i d e s  t h e  b a s i s  f o r  t h e  c o m p a r i s o n .  

T h i s  c o m p a r i s o n  l e a d s  t o  c o n c l u s i o n s  c o n c e r n i n g  E l C E ' s  

c a p a b i l i t y  t o  i m p r o v e  command  a n d  c o n t r o l .  p r o v i d e d  b y  t h e  

TACS. 

C h a p t e r  V e x a m i n e s  t h e  f o r c e  i n t e g r a t i o n  o f  MCE i n t o  

t h e  TACS s t r u c t u r e .  T h i s  d i s u c u s s i o n  l.oo1cs a t  some of  t h c  

p r o b l e m s  a s s o c i a t e d  w i t h  i n t r o d u c i n g  a c o m p l e t e l y  new f a m i . 1 ~  

o f  e q u i p m e n t  i n t o  t h e  e x i s t i n g  TACS s t r u c t u r e .  D e p l o y m e n t  

a n d  e m p l . o y n i e n t  s t r a t e g y  f o r  MCE i.s e x a m i n e d  w i t h i n  t h e  

f r a m e w o r k  o f  c u r r e n t  Air F o r c e  d o c t r i n e .  D o c t r i n a l  a n d  

f o r c e  s t r u c t u r e  i s s u e s  a r e  a d d r e s s e d  a s  p a r t  o f  >ICE f o r c e  

i n t e g r a t i o n .  F i n a l l y ,  t h c r e  i s  a secti.011 o n  r e c o m m e n d a t i o n s  

f o r  f u t u r e  s t u d y  t o  m a k e  t h e  TACS a v i . a b l e  s y s t e m  b e t w e e n  

19 9 0- 200 0 .  
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S i x  a s s u m p t i o n s  a r e  e s s e n t i a l  .i.n an a n a l y s i s  oE t h e  

Air F o r c e  T a c t i c a l  Air C o n t r o l  S y s t e m .  
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(1)  Tl ierc  i s  a r e q u i r e m e n t  € o r  an  improved ground 

command a n d  c o n t r o l  s y s t e m  c a p a b l e  o f  o p e r a t i n g  i n  a more 

complex a n d  demanding t a c t i c a l  e n v i r o n m e n t .  

( 2 )  The r e q u i r e m e n t  f o r  an  improved o p e r a t i o n a l  

c a p a b i l i t y  f o r  t h e  command and c o n t r o l  s y s t e m  i s  b r o u g h t  

a b o u t  b y  improved  t e c h n o l o g y ,  improvements  i n  t h e  weapons 

s y s t e m s  o f  p o t e n t i a l  a d v e r s a r i e s ,  and c u r r e n t  s y s t e m  

tle f i c i e n c i e s . 
( 3 )  Rased on c u r r e n t  o p e r a t i o n a l  d e f i c i e n c i e s ,  

equ ipmen t  o b s o l e s c e n c c ,  and t h e  1990 p o s t u l a t e d  t h r e a t ,  

t :hero i s  a r e q u i r c m e n t  t o  upgrade  t h e  Forward Air C o n t r o l  

P o s t  (FACP), C o n t r o l  and R e p o r t i n g  P o s t  (CRI’), C o n t r o l  a n d  

R e p o r t i n g  C e n t e r  (CRC), and Message P r o c e s s i n g  C e n t e r  (MPC). 

( 4 )  The Modular C o n t r o l  Equipment (MCE) program i s  

t h e  c a n d i d a t e  t o  r e p l a c e  t h e  F A C P ,  C R P ,  C R C ,  and MI’C, and i t  

c o u l d  be phased  i n t o  t h e  USAF i n v e n t o r y  i n  mid-1998. 

(5) AirLand B a t t l e  d o c t r i n e  w i l l  r e q u i r e  t h e  TACS t o  

d e v e 1 . 0 ~a c a p a b i l i t y  t o  c o n t r o l  a t t a c k s  a g a i n s t  

t i m e - s e n s i t i v e  ground t a r g e t s .  

( 6 )  The Ground A t t a c k  C o n t r o l  C e n t e r  (CACC) 

c a p a b i l i t y ,  which h a s  Modular C o n t r o l  Equipment a s  t h e  

ha rdware  b a s e l i n e ,  i s  a c a n d i d a t e  f o r  p r o v i d i n g  t h i s  ground 

a t t a c k  c o n t r o l  c a p a b i l i t y .  
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DLFTNTTION OF TERNS 

T h e  g r o u n d  s u r v e i l l a n c e  a n d  c o n t r o l  e l e m e n t s  o f  t h e  

TACS w i l l  b e  d i s c u s s e d  l a t e r .  T h e  f o l l o w i n g  d e f i n i t i o n s  

o f f e r  a b r i e f  e x p l a n a t i o n  o f  t h e  e l e m e n t ' s  f u n c t i o n .  

(1 )  T a c t i c a l  Air C o n t r o l  C e n t e r  (TACC).  T h e  TACC i s  

t h e  s e n i o r  a i r  o p e r a t i o n s  c l e m e n t  o f  t h e  TACS. I t  f u n c t i o n s  

a s  t h e  A i r  C o m p o n e n t  C o m m a n d e r ' s  o p e r a t i o n  c e n t e r / c o m m a n d  

p o s t ,  p r o v i d i n g  t h e  f a c i l i t y  a n d  p e r s o n n e l  n e c e s s a r y  t o  

a c c o m p l i s h  t h e  p l a n n i n g ,  d i r e c t i n g ,  a n d  c o o r d i n a t i n g  o f  

1 2ta c t i c a1 a :i. r o p e r a ti.on s . 
( 2 )  M e s s a g e  P r o c e s s i n g  C e n t e r  (MPC). T h e  p r i m a r y  

e l e m e n t  r e s p o n s i b l e  f o r  a s s u r i n g  t h e  a u t o m a t i c  t r a n s f e r  o f  

t a c t i c a l  d a t a  o v e r  d i g i t a l  d a t a  l i n k s  ( T A D I L  A a n d  TADIL B )  

b e t w e e n  e l e m e n t s  o f  t h e  g r o u n d  TACS, t h e  E-3A A i r b o r n e  

W a r n i n g  a n d  C o n t r o l  S y s t e m  (AWACS) ,  J o i n t ,  a n d  A l l i e d  

command a n d  c o n t r o l  sy s t ems .  

( 3 )  C o n t r o l  a n d  R e p o r t i n g  C e n t e r  ( C R C ) .  T h e  C R C  i s  

d i r e c t l y  s u b o r d i n a t e  t o  t h e  TACC a n d  i s  t h e  p r i m a r y  r a d a r  

e l e m e n t  c o n c e r n e d  w i t h  d e c e n t r a l i z e d  e x e c u t i o n  o f  a i r  

d e f e n s e  a n d  a i r s p a c e  c o n t r o l  f u n c t i o n s .  13 

( 4 )  C o n t r o l  a n d  R e p o r t i n g  P o s t  ( C R P ) .  T h e  CRP i s  

s u b o r d i n a t e  t o  t h e  CRC.  A CRP h a s  c a p a b i l i t i e s  s i m i l a r  t o  a 

C R C  a n d  m a y  a s s u m e  CRC f u n c t i o n s  w h e n  r e q u i r e d .  

( 5 )  F o r w a r d  h - i r  C o n t r o l .  P o s t  ( P A C P ) .  T h e  FACP i s  a 

m o b i l e  r a d a r  e l e m e n t  t h a t  :is s u b o r d i n a t e  t o  t h e  C R C .  I t  i s  



n o r m a l l y  d e p l o y e d  i n t o  f o r w a r d  a r e a s  t o  e x t e n d  r a d a r  

c o v e r a g e  a n d  t o  p r o v i d e  c o n t r o l  o f  a i r  o p e r a t i o n s ,  e a r l y  

w a r n i n g  s u r v e i l l a n c e ,  a n d  g a p  f i l l e r  s e r v i c e .  14 

( 6 )  A i r b o r n e  W a r n i n g  a n d  C o n t r o l  Sys tem 

(E-3A/AWACS). T h e  AWACS i s  a n  a i r b o r n e  r a d a r  c o n t r o l  

e l e m e n t  o f  t h e  TACS. I t  h a s  t h e  a b i l i t y  t o  p r o v i d e  

d e t e c t i o n  a n d  c o n t r o l  o f  a i r c r a f t  b e l o w  o r  b e y o n d  t h e  

c . o v e r a g e  o f  g r o u n d - b a s e d  r a d a r ,  o r  w h e n  g r o u n d - b a s e d  r a d a r  

e l e m e n t s  a r e  n o t  a v a i l a b l e .  1 5  

( 7 )  G r o u n d  A t t a c k  C o n t r o l  C e n t e r  ( G A C C ) .  T h e  G r \ C C  

i s  d j . r e c t l y  s u b o r d i n a t e  t o  t h e  TACC a n d  i s  t h e  p r i m a r y  

e l e m e n t  c o n c e r n e d  w i t h  t h e  d e c e n t r a l i z e d  e x e c u t i o n  o f  

a t t a c k s  a g a i n s t  s e l e c t e d  t i m e - s e n s i t i v e  ground i n t e r d i c t i o n  

t a r g e t s .  l 6  T h e  GACC i s  s t i l l  i n  t h e  i n i t i a l  o p e r a t i o n a l  

c o n c e p t  p h a s e  ;3ntl i s  n o t  c u r r e n t l y  a f i e l d e d  c a p a b i l i t y .  

( 8 )  N o d u l a r  C o n t r o l  E q u i p m e n t  ( M C E ) .  T h e  MCR i s  a 

t r a n s p o r t a b l e ,  m o d u l a r i z e d  system w h i c h  i s  i n  d e v e l o p m e n t  

a n d  e x p e c t e d  t o  be f i e l d e d  i n  t h e  l a t e  1980 's .  T h i s  n e w  

s y s t e m  wou1.d r e p l a c e  t h e  M e s s a g e  P r o c e s s i n g  C e n t e r ,  C o n t r o l  

a n d  R e p o r t i n g  C e n t e r ,  C o n t r o l  a n d  R e p o r t i n g  P o s t ,  a n d  

1 7F o r w a r d  i l ir  C o n t r o l  P o s t .  

LIMITATIONS 

T h e  t h e s i s  i s  c o n s t r a i n e d  i n  t h e  foI . .Lowing w a y s :  
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( 1 )  T a c t i c a l  Air C o n t r o l  S y s t e m  (TACS)  g r o u n d  

s u r v e i l l a n c e  a n d  c o n t r o l  e l e m e n t s  n o t  e n v i s i o n e d  t o  h e  

r e p l a c e d  b y  M o d u l a r  C o n t r o l  E q u i p m e n t  (MCE) w i l l  n o t  b e  

c o n s i d e r e d .  S p e c i f i c a l l y ,  t h e  s t u d y  w i l l  n o t  a d d r e s s  t h e  

T a c t i c a l  t \ i r  C o n t r o l  C e n t e r ,  t h e  W i n g  O p e r a t i o n s  C e n t e r ,  

A i r l i f t  C o n t r o l  C e n t e r ,  Air S u p p o r t  O p e r a t i o n s  C e n t e r .  a n d  

E-3A A i r b o r n e  W a r n i n g  a n d  C o n t r o l  S y s t e m  (AWACS). 

( 2 )  T h e  N o d u l a r  C o n t r o l  E q u i p m e n t  (MCE)  d e s i g n e d  t o  

r e p l a c e  t h e  c u r r e n t  TACS e l e m e n t s  i s  s t i l l  i n  t h e  

d e v e l o p m e n t  p h a s e .  T h e  s y s t e m  i s  n o t  e x p e c t e d  t o  b e  f i e l d e d  

a n d  f u l l y  o p e r a t i o n a l  u n t i l  m i d - 1 9 8 8 .  T h e r e f o r e ,  

c h a r a c t e r i s - t i c s  a n d  c a p a b i . l i t i e s  a r e  l i m i t e d  t o  c o n t r a c t o r  

i n f o r m a t i o n .  
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CHAPTER I1 

R E V I E W  OF RESEARCH LITERATURE 

T h i s  c h a p t e r  r e v i e w s  t h e  r e s e a r c h  l i t e r a t u r e  u s e d  t o  

d e v e l o p  t.he t h e s i s .  F o u r  c a t e g o r i e s  o f  r e s e a r c h  n t a t c r i a l .  

were u s e d :  g e n e r a l  r e f e r e n c e  l i t e r a t u r e ,  r e g u 1 , a t i o n s  a r id  

m a n u a l s ,  p r o f e s s i o n a l  m i l i t a r y  s t u d i e s ,  a n d  c o n t r a c t o r  d a t a .  

T h e  m o d e r n  T a c t i c a l  Air C o n t r o l  S y s t e m  (TACS)  h a d  , its 

b e g i n n i n g  i n  G o r l d  War I I .  T h e r e  were o t h e r  r u d i m e n t a r y  

e f f o r t s  t o  d e v e l o p  a command  a n d  c o n t r o l  s t r u c t u r  p r i o r  t o  

t h i s  p e r i o d .  The  B r i t i s h ,  R u s s i a n s ,  a n d  Gcrmans 

e x p e r i m e n t e d  w i t h  a command a n d  c o n t r o l  s t r u c t u r e  h o w e v e r ,  

t h e  d i s c o v e r y  ar id  w i d e  e m p l o y m e n t  o f  r a d a r  d u r i n g  t . h e  1 9 3 0 ' s  

i n f l u e n c e d  t h e  'I'ACS a n d  h e l p e d  t o  a c c e l e r a t e  t h e  p r o c e s s .  

T h e r e f o r e ,  m o s t  o f  t h e  l i t e r a t u r e  u s e d  t o  d e v e l o p  t h i s  

t h e s i s  w i l l  b e  f r o m  t h e  1930 p e r i o d  t o  t h e  p r e s e n t .  

RESEARCH STUDY 

To u n d e r s t a n d  t h e  e v o 1 . u t i o n  o f  a i r  e m p l o y m e n t  and  i t s  

r e l a t i o n s h i p  t o  command a n d  c o n t r o l  r e q u i r e d  a L h o r o u g h  

r e v i e w  o f  g e n e r a l  r e f e r e n c e  l i t c r a t u r e  d e a l i n g  w i t h  i \ i r  

F o r c e  i d e a s ,  c o n c e p t s ,  a n d  d o c t r i n e .  T h i s  h i s t o r i c a l  

p e r s p e c t l v e  was t h c n  a p p l j . c d  t o  c u r r e n t  Air F o r c e  

r e g u l a t i o n s  a n d  m a n u a l s .  T h e  g u i d a n c e  a n d  d i r e c t i o i i  f o u n d  

' i n  t h e s e  p u b l i c a t i o n s  e x p l a i n e d  how t h e  ThCS f u n c t i o n s  
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t o d a y .  K i t h  t h i s  f o u n d a t i o n ,  r e s e a r c h  t u r n e d  t o  

p r o f e s s i . o n a 1  mi l . iLary  s t u d i e s  t h a t  a d t l r e s s c d  t h e  TACS.  The 

l a s t  s o u r c e  of 1 , i t e r a t u r e  was c o n t r a c t o r  i n f o r m a t i o n .  T h i s  

d a t a  e x p l a i n e d  t h e  c a p a b i . l i t i e s  and l i n i i t a t  i o n s  o f  t h c  

Modular Contro:: Equipment .  T h i s  systcrn would r c p l a c c  t h c  

c u r r e n t  TACS e q u i p m e n t ,  and t h e  i n f o r m a t i o n  was i , n v a l u a l ) I ( ~  

when a n a l y z i n g  f u t u r e  c a p a b i l i t i e s  and c h a r a c t e r i s t i c s .  

GENE K A L 
 I<ATUEl?TI.1, ENCEREREP 
 -I' 


One o f  t h c  most i n f o r m a t i v c  books on t h e  s u b j c c t  o l  

command c o n t r o l  was Command and C o n t r o l  a n d  Coniiiiiini(:ati,oiis-

-- i n  b y  Li .euter iant  Co I,oiiel J o h n  J .S t r u c t u r e s  S o u t h e a s t  As ia  

Lane ,  J r .  The book  t r a c c t l  t h e  e v o l u t i o n  o f  comniand and 

3c o n t r o l  and communica t ions  ( C  ) p r o c e s s e s  which s u p p o r t  a i r  

3combat o p e r o t  i ,ons.  The hook s p e c i f i c a l 1 . y  a d d r e s s e d  t h e  C 

procc!ss a s  .it  a p p l i e d  t o  t h e  Vietnam war ;  howcvcr ,  t h e r e  

were i m p l i c a t i o n s  and i n s i g h t s  f o r  t h e  a p p i  c a t i o n  o f  

commaritl and c o n t r o l  i n  any t h e a t e r  of  o p e r a  i o n .  

-S u p c r i o r i t y  i n  World War 11 and Korea was a b o o k  p~b l i . shc ! t l  

b y  t h c  O f f i c e  o f  A i r  F o r c e  H i s t o r y  i n  s u p p o r t  o f  P r o j e c t  

W a r r i o r .  T h . i , s  p u b l i c a t i o n  was a n  i n t e r v i e w  w i t h  G e n e r a l  

James F e r g u s o n ,  G e n e r a l  R o b e r t  >I. Lee ,  General .  Wi l l i am 

Momycr, and L i e u t e n a n t  G e n e r a l  Elwood R .  Qucsada .  T h i s  

c a n d i d  exchange  of i d e a s  p rov ided  va1ua l ) l e  i n f o r m a t i o n  011 

t h e  t a c t i c a l  pr: incip:Les of war and t h e  a p p l i c a t i o n  o f  
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a i r p o w e r .  These  boolcs p r o v i d e d  a h i s t o r i c a l  p e r s p e c t i v e  o f  

t a c t i c a l  a i r  o p e r a t i o n s  t h r o u g h  t h e  Korean War p e r i o d .  The 

booK Ljmi te t l  War R e v i s i t e d  b y  R o b e r t  E .  Osgond examined t h e  

s t r a t e g y  of  l i .mi t ed  war from t h e  Korean p e r i o d  t o  t h e  

p r e s e n t  t i m e .  I t  d i s c u s s e d  t h e  I!. S .  d o c t r i n e  of f l e x i b l e  

a n d  c o n t r o l l e d  r e s p o n s e  and how i.I: r e l . a t e d  t o  m i l i t a r y  

c a p a b i l . i t y .  T h t s  book had u t i l i t y  when c o n s i d e r i n g  t h e  

T a c t i c a l  Air C o n t r o l  System m i s s i o n  of s u p p o r t i n g  l i m i t e d  

wars .  

R E GULATI0N S 

M i l i t a r y  p u b l i c a t i o n s ,  s p e c i f i . c a l l y  r e g u l a t i o n s  and 

manuals  were a v u l u a h l e  s o u r c e  o f  i n f o r m a t i o n .  An 

u n d e r s t a n d i n g  of  t h e  TACS s t r u c t u r e ,  g u i d a n c e ,  and 

p r o c e d u r e s  was n e c e s s a r y ,  and t h e s e  p u b l i c a t i o n s  p r o v i d e  

t h a t  i n f o r m a t i o n .  Air F o r c e  Elanual 1-1, B a s i c  Aerospace  

D o c t r i n e  o f  t h e  U n i t e d  S t a t e s  A.i.r F o r c e ,  e x p l a i n s  Air Vorce 

d o c t r i n e  f o r  p r e p a r i n g  and empl.oying f o r c e s  and was t h e  

p o i n t  of d e p a r - t u r e  f o r  a l l  ana1ys j . s .  Air F o r c e  M a n u a l  

2 - 7 ,  T a c t i c a l  A i r  F o r c e  O p e r a t i o n s  - T a c t i c a l .  A i r  Cont ro l .  

System (TACS), p r o v i d e s  t h e  o p e r a t i o n a l .  d o c t r i n e  f o r  

d i r e c t i n g ,  c o o r d i n a t i n g ,  and c o n t r o l l i n g  t h e  T a c t i c a l  Air 

F o r c e s  and employing  t h e  TACS s t r u c t u r e  i n  suppor l :  o f  

t a c t i c a l  a . i r  o p e r a t i o n s .  T h e  m a n u a l  i s  a n  e x c e l l . c n t  s o u r c e  

document f o r  e x p l a i n i n g  t h e  p r i n c i p l e s  o f  t a c t i . c a 1  a i r  

S 1,AUA N?IA N D  




o p e r a t i o n s  a n d  how t h e y  r e l a t e  t o  t h e  TACS. TAC Manual 2 - 1 ,  

T a c t i . c a 1  Ai r  O p e r a t i o n s ,  e x p l a i n s  t h e  m i s s i o n s ,  f u n c t i o n s ,  

and a c t i v i t i e s  of t h e  T a c t i c a l  Air  Command and how t h e y  

i n t e r r e l a t e  i n  t a c t i c a l  a i r  o p e r a t i o n s .  T h i s  manual i s  

h e l p f u l .  i n  r e l a t i n g  t h e  Ti\CS niissi.011 t o  t h c  t o t a l  t a c t i c a l  

a i r  t h e a t e r  of o p e r a t i o n .  A d r a f t  m a n u a l  i s  c u r r e n t l y  i n  

t h e  r e v i e w  p r o c e s s  end wi l l .  r e p l a c e  t h e  1978 manual .  B o t h  

manuals  were used f o r  t h i s  t h e s i s .  TAC Pamphlel: 5 5 - 4 3 ,  

-T a c t i c a l  A i r  C o n t r o l  System Equipment ,  p r o v i d e s  a r e f e r e n c e  

f o r  t h e  Ibasic c h a r a c t e r i s t i c s  o f  t h e  ma jo r  TACS e q u i p m e n t .  

T h i s  pamphle t  i n c l u d e s  a d e s c r i p t i , o n ,  capabi.1 i t i e s ,  a n d  

t e c h n i c a l  o r d e r  s p e c i f i c a t i o n s  f o r  a13 mn j o r  TACS equipment  

i.tems. I t  .is an  v a l u a b l e  s o u r c e  o f  d a t a  when making 

s p e c i € i c  c o m p a r i s o n s  between c u r r e n t  and proposed  i t e m s  o f  

eq u i pmen t . T A C  Reg 11l a t i o n  5 5 - 4 4 ,  Ta c t ic a 1 A i r Co n t r o 1 

System (TACS), S u r v e i l l a n c e  and C o n t r o l  o f  1 ’ac t j . ca l  Air 

O p e r a t i o n s ,  p r o v i d c s  t h e  p r o c e d u r a l  g u i d a n c e  f o r  t h e  

o p e r a t i o n  of  t h e  TACS s u r v e i l l a n c c  and contro:I .  e l e m e n t s .  

T h i s  document was p u b l i s h e d  i n  1975 and is i n  s e r - i o u s  necd 

of r e v i s i o n .  Many of  t h e  p r o c e d u r a l  a s p e c t s  of  t i le  

regn.l;iti .on a r c  d a t e d ;  t h e r e E o r e ,  i t  was of a l m o s t  n o  v a l u e  

when d e v e l o p i n g  t h i s  t h e s i s .  TAC R e g u l a t i o n  5 5 - 4 5 ,  T a c t i c a l  

Air F o r c e  H e a d q u a r t e r s  and t h e  T a c t i c a l  Air  C o n t r o l  C e n t e r  

J T A C C ) ,  p rovide : i  i n f o r m a t i o n  o n  t h e  command f u n c t i . o n s  w h i c h  

work t o  s e t  p r i o r i t i e s ,  d e v e l o p  s t r a t e g i e s ,  and a l l o c a t e  

r e s o u r c e s .  An ~ n d c r s t a n d i n g  of t h e  c e n t r a l i z e d  command 
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f u n c t i o n  was n e c e s s a r y  b e f o r e  t h e  d e c e n t r a l i z e d  c o n t r o l  

] . e v e 1  c o u l d  b e  e x a m i . n e d .  TAC R e g u l a t i o n  50-32, T a c t i c a l  Air 

C o n t r o l  S y s t e m  - E - 3 A / G r o u n d  E n v i r o n m e n t  I n t e r f a c e  T r a i n i n g  

i s  h e l p E u l  i n  u n d e r s t a n d i n g  t h e  t e c h n i c a l  a n d  t a c t j c a l  

i n t e r f a c e  b e t w e e n  t h e  g r o u n d  a n d  u i , r b o r n e  e l e m e n t s  o f  t h e  

TACS. 

S e v e r a l  U. S .  A r m y  F i e l d  Y a n u a l s  were u s e d  t o  e n s u r e  

c o n s i d e r a t i o n  was g i v e n  t o  A i r L a n d  B a t t l e  d o c t r i n e .  T h e  

p r i m a r y  s o u r c e  d o c u m e n t  was F M  100-5, O p e r a t i o n s .  I t  

d e s c r i b e s  t h e  I:. S .  A r m y  o p e r a t i o n a l  d o c t r i n e  a n d  i s  a g o o d  

r e f e r e n c e  w h e n  e x a m i n i n g  t h e  G r o u n d  A t t a c k  C o n t r o l  C e n t e r  

( G A C C )  c o n c e p t .  FC 100-1-103, A r m y  t \ i . r s p a c e  Command a n d  

C o n t r o l  i n  a C o m b a t  Z o n e  e x p l a i n s  how t h e  A r m y  command 

c o n t r o l  system f u n c t i o n s  i n  i t s  a s s i g n e d  s e c t o r .  FC 1 0 0 - 2 6 ,  

A % r - G r o u n d  O p e r a t i o n s  is h e l p f u l  i n  e x p l a i n i n g  t h e  j o i n t  

a i r - g r o u n d  o p e r a t i o n s  s y s t e m .  

PROFESSIONAL M1 LITARY STUDIES 

O n l y  o n e  u n c l a s s i f i . e d  r e s e a r c h  s t u d y  r e l a t i n g  t o  t h i s  

t h e s i s  was  o f  j . n f e r e s t .  T h e  s t u d y ,  T h e  T a c t . i c a 1  Air C o n t r o l  

S y s t e m :  1 9 8 5  and B e v o n d ,  b y  L i e u t e n a n t  C o l o n e l  T h o m a s  L .  

W a l d r o p  was w r i t t e n  i n  1 9 7 7  a n d  p r e s e n t e d  a t  t h e  1 9 7 8  

Air 1) owe r S y m p o siu m . Th i s p a p e r  p r o v i r l e s s o m e  i n f o r ma 1;i o n  o n 

t h e  s t a t u s  o f  Lhe  TACS s t r u c t u r e  i n  t h e  m i d - 1 9 7 0 ' s .  T h e  

4 0 7 L  a n d  4 8 5 L  sys t ems  a n d  e q u i p m e n t .  were s t a r t i n g  t o  
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e x p e r i e n c e  p r o b l e m s ,  a n d  t h e r e  was a l r e a d y  a r e q u i r e m e n t  f o r  

a r e p l a c e m e n t  TACS.  The a u t h o r  d o e s  a good j o b  

c o n c e p t u a l i z i n g  what t h e  TACS o f  1985 and beyond s h o u l d  l o o k  

l i k e  i n  t e r m s  of  c h a r a c t e r i s t i c s  and c a p a b i l i t i e s .  T h i s  was 

v a l u a b l e  I)ecau::e i t  p r o v i d e d  t h e  s t a r t i n g  p o i n t  f o r  t h i s  

t h e s i s .  

T h e r e  have  bcen s e v e r a l  e f f o r t s  whi.ch a d d r e s s e d  t.hc 

need t o  inoderni.ze t l i e  TACS. They i n c l u d o  USAF KOC 8-75.4, 

which was an  o p e r a t i . o n a 1  r equ i , r emon t  s t a t e m e n t  s u b m i t t e d  i n  

1.976 t o  r e p l a c e  t l i e  Forward A i r  C o n t r o l  P o s t .  A T a c t i c a  

Air Command Z e r o  Based Review of t h e  TACS was i n i . t i a t e d  n 

1 9 7 8 ,  and  t h i s  s t u d y  p r o v i d e s  f o r c e  s t r u c t u r e  d a t a  and 

d e f i c i e n c y  r e p o r t s  on TACS f a c i . l i t i e s  d u r i n g  t h i s  p e r i o d .  

The S t a t e m e n t  o f  Nced (SON) f o r  an  improved s u r v e i l l a n c e  and 

c o n t r o l  sys tem t o  r e p l a c e  t h e  C K C  and MPC p l u s  t h e  SON f o r  

t h e  G A C C  p r o v i d e s  d a t a  on c a p a b i l i t i e s  and c h a r a c t e r i s t i c s  

f o r  a r c p l a c e m c n t  TACS s t r u c t u r e .  

O n l y  a 1imi.Led number of p e r i o d i c a l s  were a v a i l a b l e  

on t h e  TACS. Onc t e c h n i c a l l y  o r i e n t e d  p e r i o d i c a l ,  S i g n a  1 ,  

h a s  some r e l e v a n t  i n f o r m a t i o n  o n  t h e  s u b j e c t - ;  however ,  n o t  

much has  bccri p u b l i s h e d  i n  n o n - m i l i t a r y  o r  mi l i L a r y  

p e r i o d i c a 1 . s  011 the  T a c t i c a l  Air C o n t r o l  Sys tem.  
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T h e  Modular Con t ro l .  Equipment ( H C E )  d i s c u s s e d  i n  tll-is 

t h e s i s  i s  s t i l l  i n  t h e  f u l l .  s c a l e  deve lopmen t  p h a s e .  A 

p r o d u c t i o n  g o - a h e a d  i s  currcr i t1 .y  s c h e d u l e d  f o r  mi.d-1985. 

I n f o r m a t i o n  c o n c e r n i n g  t h c  c h a r a c t e r i s t i c s  o f  t h e  s y s t e m  was 

o b t a i n e d  from L i t t o n  Data  S y s t e m s .  I n t e r v i e w s  w i t h  L i t t o n  

r e p r e s e n t a t i v e s  were a l s o  u s e d  t o  g a t h e r  d a t a .  Hr. Jaiiies W. 

Emory, Elanager f o r  T a c t i c a l  R e q u i r e m e n t s ,  L i t t o n  Data  

S y s t e m s ,  p r o v i d e d  MCE s p e c i f i c a t i o n  d a t a  and valuab1.c 

i n f o r m a t i o n  o n  t h e  o v e r a l l .  MCE program. T n  a d d i t i o n  t o  t h e  

c o n t r a c t o r  d e r i v e d  d a t a ,  i n f o r m a t i c n  was r e c e i v e d  from t h c  

Program Olcment Eloni tor  and I lesearct i  and Development O f f i c c r  

a t  H Q  USAF. 

SUMMAR Y 

T h i s  r e v i e w  of 1 . i . t e r a t u r e  i s  a summary of t h e  

i . n fo rma t ion  used t o  devel.op t h e  t1iesi .s .  The s c o p e  i n c l u t l c s  

a h i s t o r i c a  r e v i e w  o f  U. S ,  Air F o r c e  t a c t i c a l  a i r  

o p e r a t i o n s  n t h r e e  w a r s .  T h i s  was compl.emcnted b y  a r e v i e w  

o f  m i l i t a r y  s t r a t e g y  and d o c t r i n e  t o  g a i n  a n  o v e r a : l l  

a p p r e c i a t i o n  f o r  t h e  command and c o n t r o l  p r o c e s s .  The 

r e v i e w  t h e n  f o c u s e d  o n  c u r r e n t  s y s t e m  c a p a b i l i t i e s ,  

g u i d a n c e ,  and p r o c e d u r e s  found i n  m i l i t a r y  r e g u l . a t i o n s  and 

manua1.s. F i n a l 1  y ,  c o n t r a c t o r  l i t e r a t u r c  and i n t e r v i e w s  

p r o v i d e d  an  i n s i g h t  i n t o  Lhc TACS s t r u c t u r e  01 t h e  E u t u r c .  
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CHAPTER 111 

-THE C U R R E N T  G R O U N D  SURVEILLANCE A N D  CONTROL STRUCTURE 

The pu rpose  o f  t h i s  c h a p t e r  i s  t o  examine t h e  c u r r ~ n t  

ground s u r v e i . l l a n c e  and c o n t r o l  e l .ements  o f  t h e  T a c t i c a l  Air  

C o n t r o l  System (TACS). T h i s  e x a m i n a t i o n  a d d r e s s e s  t h e  

f o l l o w i n g  e l e m e n t s :  C o n t r o l  and R e p o r t i n g  C e n t e r  (CRC), 

C o n t r o l  and R e p o r t i n g  P o s t  (CRP), Hessage  P r o c e s s i n g  C e n t e r  

(MPC), and Forward Air C o n t r o l  P o s t  (FACP). The e x a m i n a t i o n  

w i l l  i n d u d e  a l o o k  a t  t h e  t a c t i c a l  command and c o n t r o l  

s t r u c t u r e  and how i t  h a s  e v o l v e d .  A f t e r  t h i s  e x a m i n a t i o n ,  

t h e r e  w . i . 1 1  be a n  a n a l y s i s  of t h e  c h a r a c t e r i . s t i c s ,  

c a p a b i l i L i e s  and d e f i c i e n c i e s  o f  t h e  e l e m e n t s  t h a t  c o m p r i s e  

t h e  p r e s e n t - d a y  'I'ACS. 

HISTORICAL PERSPECTIVE 

The TACS employment d o c t r i n e  h a s  e v o l v e d  o v e r  t ime  t o  

meet c h a n g i n g  o p e r a t i o n a l  r e q u i r e m e n t s .  The o r g a n i z a t i o n a l  

s t . ruc t :u re ,  however ,  h a s  remained  b a s i c a l l y  t h e  same a s  t h a t  

employed b y  U. S .  A r m y  Air F o r c e s  i n  World luar I1 ( E u r o p e )  

and Korea .  U. S .  A r m y  A i r  F o r c e s  l e a r n e d  many l e s s o n s  a b o u t  

employment of t a c t i c a l .  a i r p o w e r  i n  Nor th  A f r i c a .  When t h e  

A l l i e s  i nvaded  Europe i n  1 9 4 4 ,  American t a c t i c a l  a i r p o w e r  

was c e n t r a l l y  c o o r d i n a t e d  and c o n t r o l l e d  t h r o u g h  v a r i o u s  

l e v e l s  o f  command, c o n t r o l ,  and r e p o r t i n g  s t e t . i o r i s .  T h e  
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TACS r ema ins  t o d a y  e s s e n t i i i !  1.y a s t r u c t u r e  w i t h  a command 

l e v e l  a l l o c a t i n g  a n d  t a s k . i . n q  r e s o u r c e s  a n d  a c o n t r o l  l e v e l  

e x e c u t i n g  m i s s i o n s  by d i r e c : t i n g  w e n n o r i s  t o  t a r g e t s .  

T h e  d i v e r s e  m i s s i o n  o f  t h e  TACS h a s  d e m a n d e d  a h i g h l . y  

m o b i . l e  a n d  f l e x i b l e  sys tem.  " A  TACS i s  a n  i n t e g r a l  a n d  

i n s e p a r a b l e  p a r t  o f  t h e  c o m b a t  € o r c e  m a n a g e m e n t  a n d  i s  

c o m p o s e d  o f  e l e m e n t s  t h a t ,  h y  v i r t u e  o f  t h e i r  m o b i l i t y  a n d  

f l e x i b i l i t y ,  p e r m i t  t a i l o r i n g  t o  a l a r g e  o r  s m a l l - s c a l e  

o p e r a t i o n  i n  v a r y i n g  i n t e n s i . t i e s  o f  w a r f a r e .  '" T o  

a c c o m p l i s h  t h i s  m i s s i o n ,  t h e  i n d i v i d u a l  e l e m e n t s  m u s t  he 

m a n n e d  a n d  e q u i p p e d  t o  permit t a i l o r i n g  t o  meet t h e  

r e q u i r e m e n t s  o f  t h e  t a c t i c a l  s i t u a t i o n .  

T h e  m o b i l i t y  r e q u i r e m e n t  a n d  f o r c e - s i z i n g  a s p e c t  o f  

t h e  TACS d i c t a t e s  t h a t  i , t  b e  c a p a b l e  o f  d e p l o y m e n t  t o  a n y  

a r e a  o f  t h e  w o r l d  i n  s u p p o r t  o f  n a t i o n a l  p o l . i c y .  C h a n g e s  i n  

n a t i o n a l  p o l i c y ,  a n d  t h e  c o r r e s p o n d i n g  c h a n g e  i n  U. S. 

m i l i t a r y  s t r a t e g y ,  h a v e  i . n f l u e n c e d  t h e  equipment m i x ,  

o p e r a t i o n a l  c a p a b i l i t y ,  a n d  d o c t r i n e  o f  t h e  s y s t e m .  h t t c r  

W o r l d  War IT ,  w i t h  c o n t a i n m e n t  a s  t h e  b a s i c  n a t i o n a l .  p o l i c y ,  

t h e  p r i n c i p l e  a r e a s  o f  m i l i t a r y  c o n c e r n  were E u r o p e  a n d  
n 

K o r e a . L  T h e  TACS h a d  p r o v e n  i t s e 1 . E  c a p a b l e  o f  s u p p o r t i n g  a 

W o r l d  War II t y p e  war i n  E u r o p e .  A f t e r  t h e  w a r ,  t h e r e  was 

no r e q u i r e m e n t  f o r  a m o r e  c a p a b l e  o r  d i f f e r e n t  s y s t e m .  

T h e r e f o r e ,  t h e  TACS s t r u c t u r e  a n d  e q u i p m e n t  u s e d  d u r i n g  

W o r l d  War 11 were c a r r i . e d  o v e r  a n d  u s e d  d u r i . n g  t h e  K o r e a n  

War. 
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The l i m i t e d  war s t r a t e g y  of  t h e  19tiO's r e s u l t e d  i n  a 

change  i n  f o c u s  f o r  t h e  TACS. T h i s  p e r i o d  i n  t h e  TACS's 

h i s t o r y  saw an  i n c r e a s e  i n  o v e r s e a s  dep loymen t s  i n  r e s p o n s e  

t o  Communist e x p a n s i o n  i n  S o u t h e a s t  A s i a .  F o r  t h e  f i r s t  

t i m e  s i n c e  Korea ,  t h e  TACS was t a s k e d  t o  s u p p o r t  n a t i o n ; t l  

po l . i cy  i.n r e s p o n s e  t o  a r e a l - w o r l d  o v e r s e a s  c o n t i n g e n c y .  T t  

was d u r i n g  t h i s  p e r i o d  t h a t  eqi i ipment  d e f i c i e n c i e s  s t a r t e d  

t o  impac t  o n  t h e  o p e r a t i o n a l  e f f e c t i v e n e s s  o f  t h e  s y s t e m .  

11 The c r i t i c a l  s h o r t a g e  and o u t - o f - d a t e  c a p a b i l i t i e s  o f  t h e  

TACS were n o t e d  b y  t h e  O f f i c e  of S e c r e t a r y  o f  Defense  (OSD) 

i n  Novemller 1963 ,  a n d  OSD a u t h o r i z e d  an cmergency 

procurement  program t o  modern ize  t h e  TACS."  '' The prograni 

s t r e s s e d  t h e  p rocuremen t  o f  equiprncnt  d e p l o y a b l e  throughouL 

a r a n g e  o f  g r a d u a t e d  c o n v e n t i o n a l  r e s p o n s e s ,  where mobil  i t y  

was e s s e n t i a l .  

The m o d e r n i z a t i o n  i n i t i a t i v e  was e x t e n s i v e ,  and a 

s p c c i a l  p r o j e c t  o f f i c e  was e s t a b l i s h e d  t o  martage t h e  

equipment  repl .acenient  effort. The o v e r a l l  program was 

c a l l e d  t h e  4 0 7 L  program. I t  was implemented t h r o u g h  r7 

st!ries of procurements. The f i r s t  phase  o c c u r r e d  from 

1965-1068  antl i n c l u d e d  t h e  p u r c h a s e  of o f f - t h e - s h e l f  

t e c h n o l o g y  t o  p r o v i d e  a Forward Air C o n t r o l  P o s t  (FACP) 

c a p a b i l i t y .  Phase  11, 1968-1972, emphasized EL m o b i l e  antl 

semi-automated  s y s t e m  t o  r e p l a c e  t h e  manual eclui,pment of 

Korean War antl e a r l i e r  v i n t a g e .  The present - C R C  and C R P  

f a c i l i t i e s  and equipment  were f i e l d e d  d u r i n g  t1ii.s t i m c .  r\ 
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t h i r d  p h a s e ,  t e r m e d  4 8 5 L ,  v a s  s c h e d u l - e d  f o r  t h e  1 9 7 3 - 1 9 8 0  

p e r i o d .  T h i s  p h a s e  was i n t e n d e d  t o  c o n t i n u e  a u t o m a t i o n  o f  

t h e  TACS, w i t h  p a r t i c u l a r  e m p h a s i s  o n  a u t o m a t i n g  t h e  command 

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

r e q u i r e m e n t s  d e f i n i t i o n s  a n d  l a t e r  f u n d i n g  s h o r t f a l l s .  As a 

r e s u l t ,  o n l y  t h e  M e s s a g e  P r o c e s s i n g  Center  (MPC)  a n d  a r a d a r  

r e m o t i n g  d e v i . c e  (AN/GSQ-120)  were f i e l . d e d  d u r i n g  t h i s  

p e r i o d .  

T h e  t h i , r d  p h a s e  o f  t h e  ThCS u p g r a d e  p r o g r a m  was a n  

e s p e c i a l l y  c r i t i c a l  p e r i o d  i n  t h e  T h C S ' s  e v o l u t i o n a r y  

d e v e l o p m e n t .  D u r i n g  t h j . s  t i m e ,  t h e r e  was c o n s i d e r a b l e  

d e b a t e  i n  t h e  T a c L i c a l  Air F o r c e  ( T A F )  c o n c e r n i n g  t h e  

d o c t r i n a l  a p p l i c a t i o n  o f  t h e  TACS. T h e  TAF was u n a b l e  t o  

d e c i d e  w h a t  c a p a b i l i t i e s  were n e e d e d  a n d  how t h e  sys t em 

w o u l d  b e  d o c t r i n a l l y  e m p l o y e d .  S u d d e n l y ,  t e c h n o l o g y  was 

p r o g r e s s i n g  a t  a r a p i d  pace ,  a n d  t h e  t e n d e n c y  was t o  p u r s u e  

a m o v i n g  t e c h n o l o g i c a l  b a s e l i n e .  

T h e  d e s i . r e  t o  l o o k  a c r o s s  t h e  hor : i . zon  o n  s o m e  
new p r o d u c t  t h a t  was s u p e r i o r  t o  t h e  o n e  b e i n g  
d e v e l o p e d ,  l e d  t o  a l o s s  o f  c r i t i c a l  g e n e r a l  
o f f i c e r s '  s u p p o r t  a n d  u l . t i m a t e l y  t h e  f u n d s  
i d e n t i f i e d  f o r  t h e  o r i g i n a l  e q u i p m e n t .  As a 
r e s u l t  o f  t h i s  f r a g m e n t e d  TAF p o s i t i o n ,  t h a t  
was,  by a n d  l a r g e ,  c r e a t e d  a t  t h e  a c t i o n  o f f i . c e r  
l e v e l ,  n o  s i g n i f i c a n t  i m p r o v e d  o p e r a t i o n a l  
c a p a b i l i . t y  has b z e n  f i e ] - d e d  i n  t h e  TACS s i n c e  
t h e  MPC i n  1 9 7 6 .  

2 6  




C O N T R O L  A N D  R E P O R T I N G  CEiNTER (CRCl 

T h e  t a c t i c a l  a i r  command and c o n t r o l  s t r u c t u r e  is 

e s t a b l i s h e d  on t h e  same p r i n c i p l e ,  w h i . c h  e x p r e s s e s  h o w  

f o r c e s  o p e r a t e  -- c e n t r a l i z e d  c o n t r o l .  and d e c e n t r a l i z e d  

e x e c u t i o n .  T1ii.s means t h a t  c e r t a i n  f i , n c t i o r i s  a r e  

c e n t r a l i z e d  a t  t l i c  command l e v e l :  t a s k i n g s  a r c  c o o r d i n a t e d ,  

p r i o r i t i e s  a r e  e s t a b l i s h e d  and r e s o u r c e s  a r c  a l l o c a t e d .  

However, t h e  ma tch ing  and d i r e c t i n g  of weapons t o  t a r g e t s  

and a s s u r i n g  t h a t  f o r c e s  move t h r o u g h  t h e  s y s t e m  i n  an  

e f f i c i e n t  way a r e  d e c e n t r a l i z e d  t o  t h e  c o n t r o l  ] .eve1 f o r  

e x e c u t i o n .  T h i s  s t . u d y  w i l l  be l i m i t e d  t o  d e c c n t r n l i z e d  

e x e c u t i o n  a t  t h e  c o n t r o l .  l e v e l .  

The C o n t r o l  and R e p o r t i n g  C e n t e r  (CRC) i s  t h e  t o p  

] ,eve1  i n  t h e  c o n t r o l .  s t r u c t u r e .  The C R C  r e p o r t s  d i r e c t l y  t o  

t h e  T a c t j c a J .  r \ i r  C o n t r o l  C e n t e r  (TACC), t h e  command l e v e l  

from which . i , t  g e t s  t a s k s  and a l l o c a t i o n s  o f  weapons.  

C R C ' s  a r e  t h e  s e n i o r  r a d a r  elemc!nts i n  t h e  

TACS s t r u c t u r e  and a r e  r e s p o n s i b l e  f o r  

d e c e n t r a l i z e d  e x e c u t i o n  o f  a i r  d e f e n s e  and 

a i r s p a c e  c o n t r o l .  W i t h i n  i t s  a r e a  of 

r e s p o n s i b i l i t y ,  a C R C  p r o v i d e s  a i r  d e f e n s e  and 

a i r c r a f t  c o n t r o l  o r  m o n i t o r i n g  f o r  bo th  

o f f e n s i v e  and d e f e n s i v e  m i s s i o n s .  D u r i n g  a i r  

d e f e n s e  o p e r a t i o n s ,  t h e  CRC d e t e c t s  and 

i d e n t i f i e s  h o s t i 1 . e  a i r b o r n e  o b j e c t s ,  d e s i g n a t e s  

a i , r  d e f e n s e  warn ing  c o n d i t i o n s ,  d i r e c t s  weapons 

s y s t e m s ,  and s c r a m b l e s  o r  d i v e r t s ,  w i t h  TACC 

c o n c u r r e n c c ,  a i r  d e f e n s e  c a p a b l e  a i r c r a f t .  

During j o i n t  o p e r a t i o n s ,  a C R C  i s  r e s p o n s i b l e  

f o r  a s s i g n i n g  h o s t i l e  a i  bo rne  t a r g e t s  t o  t h c  

Army a i r  d e f e n s e  s y s t e m .  f 
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T h e  n 9 m e n c l a t u r e  d e s i g n a t i o n  € o r  t h e  CRC O p e r a t i o n  

Cen te r  i s  t h e  AN/TSQ-91.  As d i s c u s s e d  p r e v i o u s l y ,  t h e  

m o b i . l i t y  r e q u i r e m e n t  o f  t h e  C R C  d e m a n d s  t h a t  i t  b e  f l e x i b l e  

a n d  c a p a b l e  o f  b e i n g  t a i l o r e d  t o  t h e  l e v e l  o f  c o n f l i c t .  

T h e r e  i s  n o  c l a s s i c a l  C R C  c o n f i g u r a t i o n ,  b e c a u s e  t h e  C R C  h a s  

n o  d e f i n i t e  s i z e  o r  s h a p c .  

M o d u l a r  i n  d e s i g n ,  t h e  C R C  i s  c a p a b l e  o f  

a d j u s t i n g  t o  t h e  n e e d s  o f  a g i v e n  d e p l o y m e n t  by 

a d d i t i o n s / d e l e t i o n s  t o  t h e  b a s i c  s e t  o f  t h e  

f o l l . o w i n g  m o d u 1 . e ~ :  G r o u p  D i s p l a y  N o d u l e  (GDM) , 

C o n s o l e  N o d u l e  ( C M ) ,  Data P r o c e s s i n g  M o d u l e  

(DPN) , A n c i l l a r y  E q u i p m e n t 6 M o d u l e  ( A E M ) ,  a n d  Air  

C o n d i t i o n i n g  M o d u l e  ( A C M ) .  


T h e  C o n s o l e  M o d u l e  ( 6 , 2 0 6  I b s )  a n d  t h e  G r o u p  D i s p l a y  

M o d u l e  ( 6 , 5 0 0  lbs) a r e  j o i n e d  t o g e t h e r  by a n  i n f l a t a b l e  

s h e l t e r  t o  f o r m  an o p e r a t i o n s  r o o m .  One  C o n s o l e  Modu1.e 

c o n t a i n s  f o u r  o p e r a t o r  c o n s o 1 . e  d i s p l a y  p o s i t i o n s .  T h e  C r o u p  

D i s p l a y  N o d u l e  c o n t a i n s  p o w e r  a n d  c o m m u n c i a t i o n s  e q u i p m e n t .  

T h e  Data P r o c e s s i n g  M o d u l e  ( 5 , 4 5 0  l b s )  i s  t h e  h u b  o f  t h e  

a u t o m a t i o n  c a p a b i l i t y .  I t  c o n t a i n s  a c o m p u t e r  w i t h  131,300 

w o r d s  oE c o r e  s t o r a g e  c . a p a c i t y  p I u s  p e r i p h e r a l  d e v i c e s .  T h e  

A n c i l l a r y  E q u i p m e n t  N o d u l e  ( 5 , 2 4 0  l b s )  c o n t a i n s  t h e  d i s p l a y  

b u f f e r ,  d a t a  d i s t r i b u t i o n  g r o u p ,  a u t 0 m a t i . c  d a t a  l i n k  ( A D L )  

modems a n d  t w o  o p e r a t o r  c o n s o l e  d i s p l a y  p o s i t i o n s .  T h e  Air 

C o n d i t i o n i n g  M o d u l e  ( 5 , 7 7 5  l b s )  p r o v i d e s  c o o l i n g  f o r  a l l .  

a s s o c i a t e d  e q u i p m e n t .  T h e s e  f i v e  m o d u l e s  ( a p p r o x i m a t e l y  

29 ,000  l b s )  w h e n  c o n n e c t e d  f o r m  a minimum C R C  

7c o n f i g u r a t j o n .  " A d d i t i o n a l  C o n s o l e ,  G r o u p  D j . s p l . a y ,  a n d  Ai.r 

28 




Cond . i t i on ing  Modules a r e  added t o  conform L O  t h e  t h r e e  b a s i c  

c o n f i g u r a t i o n s :  m i n i m u m ,  i n t e r m e d i a t e ,  and maximum. 'I8 The 

number o f  modules  r e q u i r e d  f o r  e a c h  c o n f i g u r a t i o n  i s  l i s t e d  

i n  T a b l e  1. 

I n  add:i.tiori t o  t h e  f i v e  b a s i c  i n o d u l c s  t:hiit: c.oinprisc 

t h e  AN/TSQ-91, o t h e r  communica t ions  and s u p p o r t  cquipmeiit  

a r e  r e q u i r e d  t o  g i v e  t h e  CRC an  o p e r a t i o n a l  c a p a b i l i t y .  

T a b l e  2 l i s t s  t h e  a d d i t i o n a l  equipmenl: f o r  a CHC maximum 

conf  j . g u r a t i o n .  

T h e r c  a r e  f o u r  p l a n n i n g  f a c t o r : :  which must be talceii 

i n t o  c o n s i d e r a t i o n  w h e n  d e p l o y i n g  a C R C .  These  f a c t o r s  a r c :  

c o n f i g u r a t i o n ,  e r c c t i o n  t i m e ,  p e r s o n n e l  r c q i i i r e m e n t s ,  arid 

a i r l i f t .  W i t h  a maximum c o n f i g u r a t i o n ,  t h e  e r e c t i o n  t i n i c  

would b e  e i g h t e e n  t o  t w e n t y - f o u r  h o u r s .  T h i s  c o n f i g u r a t . i o i i  

would r e q u i r e  a p p r o x i m a t e l y  266  p e o p l e  f o r  o p e r a t i o n s  and 

m a i n t e n a n c e  s u p p o r t .  I n  a d d i t  i o n ,  t h e  e r i t i . rc  maximum 

c o n f i g u r a t i o n  w o i i l i l  r e q u i r e  f o r t y - n i n e  C-141 Is f o r  a i r l i f t .  

The m i n i m u m  C R C  conf  i g u r a l i o r i  would r e q u i r e  109 p e o p l e  and 

c o u l d  be e r e c t e d  i n  a p p r o x i m a t e l y  s i x  h o u r s .  The a i r l i f t .  

r ( ?qu i r en ien t  would be t h i r t e e n  C-141 ' s . 9 

The p r e s e n t  C R C  equipment  was c o n c e i v e d  i n  t h e  e a r l y  

1960':; and f i e l d e d  i n  t h e  e a r l y  1 9 7 0 ' s .  Thert?  h a s  Iheen i i o  

major  m o d e r n i z a t i o n  i n  t h e  l a s t  f i f t e t ? : ~  y e a r s ,  a n d  t h e  

semi-automated  equipment  i s  f a s t  r e a c h i n g  o b s o l e s c e n c e .  111 

a d d i t i - o n ,  t h e  equipment  i s  becoming i n c r e a s i n g l y  d i f f i c u l t  

t o  s u p p o r t .  r l i t h o u g h  t h e r e  h a s  been no m a j o r  m o d e r n i x a t i o n ,  
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MODULE M I N I M U M  

C o n s o l e  1. 

G r o u p  1 
D i s p l a y  

A / C  1 

A n c i l l a r y  1 
E q u i p m e n t  

Data  1 
P r o c e s s i n g  

I NTERMEDI ATJ M A X IM U H  

2 3 

2 3 

2 2 

NUILIHER O F  !IODUI,ES FOR EACH CON]: IGURATTOM 


T A R L E  1 




--NOMENCLATURE COMPONENT NAME NUIII3ER 

A X / T  1's -4 3 E R A D A R  S E T  GROUP 1 

A N / T S C - 6 0  C OMM U N ICA T I0N S 
(HF/SSB KADIO)  

C E N 'I'R A L 3 

A N / T  SC -6 2 C0M MUN I CAT I0N S CENT K A L 
( C I R C U I T  PATCH/SWlTCHBOAKD) 

1 

A N  / TK C -87 KADIO SET 
(UHF G R O U N D / A I K  R A D I O )  

3 
( 1 5  CI1ANNHI.S) 

11 N / TR u; -9 7 K A D I O  S E T  
(TROPOSCATTER R A D I O  S E T )  

10 

A N  / TTC-3 0 1'E L E I'H 0N E CENTR A L 0 F FI C1: 1 

A N  /TG C - 2 8 T E L E T Y P E  COMMUKICA'TIONS CENTER 1 

CKC COMMUNICATION A N D  SUI'POR'T EQUIPhIENT 

TABLE 2 

31 




t h e r e  h a v e  b e e n  n u m e r o u s  e f f o r t s  w h i . c h  a d d r e s s e d  r.he n e e d  t o  

m o d e r n i z e .  T a b l e  3 i s  a c h r o n o l . o g i . c a 1  ! . i s t j . n g  o f  t h e  k e y  

e f f o r t s .  l o  T h e  d e f i c i e n c i e s  i d e n t i f i e d  i n  t h e s e  d o c u m e n t s  

were t r a n s l a t e d  a n d  p ~ i b l j . s h e d  i n  May 1979  i n  t h e  T a c t i c a l  

A i r  Fo r c e TR CS Comma n t l  C o 11t r o1 a n tl  C o 111mu ni c a t:i.o n s i.1 i.s s io n 

Area A n a l y s i s  S t u d y .  T h c  d e f i c i e n c i e s  a n d  t h e i r  i m p a c t  c a n  

b e s t  b e  d e s c r i b e d  a n d  s c o p e d  u n d e r  t h r e e  m a i n  h e a d i n g s :  

m o b i l i t y ,  s u r v i v a b i l i t y ,  a n d  o p e r a t i o n a l  c a p a b i l i t y .  A 

b r i e f  e x p l a n a t i o n  o f  e a c h  d e f i c i e n c y  will p r o v i d e  some 

i n s i g h t  i n t o  t h e  m a g n i t u d e  of  t h e  o v e r a l l .  p r o b l e m .  

T h e  C K C  e q u i p m e n t  i i i o b i l  it y  i s  g r e a t l y  r e s t r i c t e d  b y  

t h e  c x t e n s i v e  t l c p l o y m e n t / s e t u p  t ime.  A TSQ-91 cou1 .d  t a k e  u p  

t o  t w e n t y - f o u r  h o u r s  t o  s e t  u p  a n d  r e q u i r e s  f o r t y - t h r e e  

p e o p l e  f o r  e r e c t i o n .  T h e  e q u i p o e n L  -is h e a v y  a n d  b u l k y .  I t  

r e q u i r e s  e x c e s s i v c  h a n d l i n g ,  a n d  t h e  i n f l a t a b l e  s h e l t e r s  a r e  

s u s c e p t i b l e  t o  r i . p s ,  p u n c t u r e s ,  a n d  e n v i r o n m e n t a l  d a m a g e .  

When p r e p a r e d  f o r  d e p l o y m e n t ,  r o a d  c o n v o y s  a r c  l . e n g t h y ,  a n d  

a maximum CKC r e q u i . r e s  a p r o h i b i t i v e  a m o u n t  o f  a i r l i f t .  

T h e  C R C  s u r v i v a b i l i t y  i s  d u b i o u s  i n  c o m b a t  b e c a u s e  o f  

t h e  s i z e  o f  t h e  f a c i l i t i e s  and t h e  i n f r a r e d  (IR) s i . g n a t u r e  

m o s t  e l e m e n t s  p r o d u c e .  T h e  p o w e r  r e q u i r e d  t o  k e e p  t h e  

i n f l a t a b l e  s h e l t e r s  c r e c t ,  c o m b i n e d  w i . t h  t h e  p o w e r  

c o n s u m p t i o n  o f  t h e  s u p p o r t  e q u i p m e n t : ,  b c c o n i e s  p r o h i b i t i v e  

f o r  s u s t a i n e d  o p e r a t i o n s .  I n  a d d i t i o n ,  t h e  c o m m u n i c a t i o n s  

s u f f e r  i n t e r l e r e n c e ,  a r e  n o t  jam r e s i s t a n t  o r  s e c u r e ,  a n d  

a r e  s l o w  i n  d i s t r i b u t i . n y  1 . n f o r n i a t i o n .  
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'USAI: ROC 8 - 7 5 A  ( IMPROVED F O R W A R D  A I R  CONTROL P O S T )  1 3 7 0  

'NATO TASK FORCE F I V E  REPORT 1 9 7 7  

' TAFI IS  NASTER PLAN VOL VI 1 9 7 a / 7 9  

* NA T 0  R AT I0N A LI2AT T0N , STAND A R D IZ AT IO h  
KHASTEYI T  1,IUAKEP0RT E INa n d P L b N 1 9 7 8  

'T A CS FUN C T I0K A L M A N  h G EM EN T I N SP ECT I 0N 1 9 7 8  

"I'AC ZERO Bi\SED KEVII!W OF TACS 1 9 7 8  

' D K  HERMAMN REPORT 1 9 7 0  

"TAF CONOPS FOR A I R  S U R V E I L L A N C E  and 
CONTROL ELEMENTS OF THE TACS 1 9 7 9  

- T A C S  c:j MISSION A R E A  A N A L Y S I S  1 9 8 0  

"L'AF SON 31.6-80 (TMPROVED S U R V E I L L A N C E  1 9 8 2  
a n d  CONTKOL, SYSTEM) 

'GROUNI) ATTACK CONTROL CENTER ( G A C C )  1 9 8 2  
STATEMENT OF NKED 

M 0 DF:R N I Z A TI 0N E F FO K 'rS 


TABLE 3 
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T h e  l a s t  d e f i c i e n c y  c c n t e r s  o n  t.he c o m p u t e r  s y s t e m  

g r o w t h  p o t e n t i a l .  " T h e  c u r r e n t  4 0 7 L  sq'st;ems use  t h e  H u g h e s  

4118 c o m p u t e r ,  d e v e l o p e d ,  a n d  p r o d u c e d  using 1 9 6 0 ' s  

,111t e c h n o l o g y .  T h i . s  c o m p u t e r  l o n g  a g o  r e a c h e d  i t s  c a p a c i t y .  

S o l v i n g  t h i s  p r o b l e m  wo~i.Ld r e q u i r e  r e p l a c e m e n L  01 p r o c e s s o r s  

a n d  i n p u t  d e v i c e s ,  o r  r e m o v i . n g  1 .owcr  p r i o r i t y  b u t  n e c e s s a r y  

o p e r a t i o n a l  r e q u i r e m e n t s .  

CONTROI. AND REPORTIXC POST (CRP] 

T h e  e lement  i n  t h e  t a c t i c a l .  aj.r command a n d  c o n t r o l  

s t r u c t u r e  t h a t  r e p o r t s  t l i r c t l y  t o  t h e  C K C  i s  t h e  C o n t r o l  and 

R e p o r t i n g  P o s t  ( C R P ) .  

C R P ' s  a r e  s u b o r d i . n n t e  t o  t h e  C K C  a n d  p r o v i d e  

r a d a r  su r  v e  j. 1 l a iic e a n d  c o n t r o 1 w i I:h i n a s s i g n e d  

a r e a s  o f  r e s p o n s i b i l i t y .  C R P ' s  h a v e  

c a p a b i l i t i e s  s i m i l a r  t o  t h e  C R C  a n d  m a y  assume 

C R C  f u n c t i o n s  w h e n  r e q u i r e d .  One  o r  m o r e  C R P ' s  

m a y  b e  u s e d  d e p e n d i n g  o n  a r e a  s i z e ,  t e r r a i n  

f e a t u r e s ,  apc) t h e  a n t i c i p a t e d  l e v c l .  o f  a i r  

o p e r a t i o n s .  


T h e  CRP lias t h e  same e q u i p m e n t  and  n u m b e r  o f  

p e r s o n n c l  a s  a C R C .  T h e  p r i m a r y  d i f f e r e n c e  i s  o n e  o f  

e m p l o y m e n t  c o n s i d e r a t i o n s .  'The CRP i s  l o c a t e d  f o r w a r d  o f  

t h e  C R C ,  c l o s e r  t o  t h e  b a t t l e  a r e a  t h a t :  i s  t o  b e  d e f e n d e d .  

When d e p l o y e d ,  t h e  C R C  a n d  CRP w i l l  n o r m a l l y  s t r i v e  t o  

b e c o m e  o p e r a t i o n a l  a t  t h e  same ti.rne. T h e  CRP p e r f o r m s  

s u r v e i l l a n c e  a n d  c o n t r o . 1  w i t h i n  a n  a s s - i i g n e d  s u b s e c t o r .  

C R P ' s  h a v e  t h e  c a p a b i l i t y  o f  a s s u m i n g  C R C  f u n c t i o n s  i n  a n  
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emergency .  W i , t h  t h e  same c a p a b i l i t y  a n d  b u i l t - i n  

commonal i ty  of e q u i p m e n t ,  t h e  CRP a d d s  a d imens ion  t h a t  

i n c r e a s e s  t h e  o v e r a l l  f l e x i b i l i t y  of  che  TACS. The 

f u n c t i o n s  of t h e  C R P  a r e  s i m i l a r  t o  t h o s e  a s s i g n e d  t h e  C R C ,  

e x c e p t  t h a t  t h e  CKP w i . 1 1  n o t  n o r m a l l y  be a s s i g n c d  an 

i d e n t i f i c a t i o n  f u n c t i o n .  The d e f i c i e n c i e s  a s s o c i a t e d  w i t h  

t h e  C R P  a r e  t h e  saiiie a s  t h o s e  w i t h  t h e  C R C .  

F O R W A R D  A I R  CONTROL POS1'- (FACP) 

The F o r w a r d  Air C o n t r o l  P o s t  (FACP) i.s a s m a l l  r a d a r ,  

communica t ions ,  and c o n t r o l  f a c i l i t y .  I t  i s  equ ipped  w j  1.11 a 

s u r v e i 1 , l a n c e  and c o n L r o l  r a d a r ,  p o i  nt-Lo-po i n t  and 

g r o ti n d - t o-a i r c omm 11n ic a t io n s a rid a sma 11 o pc?r il t i o n s 

f i i c i l i , t y .  The F A C P  w i l . l  n o r m a l l y  be d e p l o y e d  i n  t h e  i n i t i a l  

move 01 an  a s s a u l t  o p e r a t i o n  t o  p r o v i d e  a mi.nima1 a i . r c r a f t  

c o n t r o l  and warni.ng c a p a b i l i t y  pend ing  t h e  tlepJ,oyment o f  

CllC's and  C R P ' s .  S u b s e q u e n t l y ,  t h e  Fr\CP w i l  1 be dep loyed  

i r i t o  t h e  f o r w a r d  a r e a  o f  t h e  b a t t l c  zone t o  p r o v i d e  

i.ricre;ised low- leve l  r a d a r  c o v e r a g e  o f  s i r  o p e r a t i o n s .  FACf '  

c I ,eme~it :sw i l l  a1.so p r o v i d e  e a r l y  warn ing  and g a p  € i l . l . e r  

s e r v i c e  t o  t h e  TACS.  

The FACP i s  s i g n i f i c a n t l y  d i f f e r e n t  from t h e  CHC anti 

CllP i n  t h a t  i t  i s  a t o t a l l y  manual r a d a r  f a c i l i t y .  The 

n o m e n c l a t u r e  d e s i g n a t i o n  f o r  t h e  FACP o p c r a t i o n s  f a c i l i t y  i.s 

AN/TSO-6 I . 
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F A C P ' s  a r e  s u b o r d i n a t e  t o  t h e  C R P .  F i i C P ' s  

a r e  n o r m a l l y  d e p l o y e d  i n t o  f o r w a r d  a r e a s  t o  

e x t e n d  r a d a r  c o v e r a g e .  F A C P ' s  a r e  v e r y  m o b i ' l e  

a n d  c a n  b e  m o v e d  q u i c k l y  t o  m a i n t . a i . n  d e s i r ~ 9 l e  

l o c a t i o n s  i n  c h a n g i n g  t a c t i c . r l 1 .  s i t u a t i o n s .  


T h e  FACP h a s  0 n l . y  t w o  o p e r a t o r  p o s i t i o n s ,  a n d  a1.L 

s u r v e i l l a n c e  j n f o r m a t i o n  m u s t  b e  v o i c e  c o . n i n u n i , c a t e d  t o  a 

CRP. Two a d d i t i o n a l  o p e r a t o r  p o s i t i o n s  a r e  a v a i l a b l e  i n  t h e  

AN/TPS-431< r a d a r  s e t ,  g i v i n g  t h e  FACP a t o t a l  o f  f o u r  

o p e r a t o r  p o s i t i o n s .  T h e  g r o u n d / a i r  c o m m u n i c a t i o n s  

c a p a b i l i t y  i s  p r o v i d e d  t h r o u g h  t h e  AS/TSC-53 C o m m u n i c a t i o n s  

C e n t r a l . .  A t o t a l  o f  s i x  r a d i o s  a r e  a v a i . l a b 1 . e  i n  t h i s  

f a c i l i t y :  two A N / A R C - 5 1  I3X UHF t r a n s c e i v e r s ,  t w o  R/T-80t \  

VHF t r a n s c e i v e r s ,  o n e  AN/GRC-106 HF t r a n s c e i v e r ,  a n d  o n e  

AN/GRC-157 t r a n s c e i v e r .  B o t h  t h e  AK/hRC-51 BX and t h e  

R/T-807A p r o v i d e  s i m p l e x ,  a m p l i t u d e  m o d u l a t e d  (AY) 

c o m m u n i c a t i o n s .  T h e  AM/GHC-106 p r o v i . d e s  s i m p l e x ,  u p p e r  

s i d e b a n d  (USB), a m p l i t u d e  m o d u l a t e d  ( A M ) ,  o r  c o n t i n u o u s - w a v e  

(CW)  c o m m u n i c a t i o n s .  l 4  T h e  AN/TRC-97,2 R a d i o  S e t  w o u l d  a : l s o  

b e  d e p 1 . o y e d  f o r  v o i c e  a n d  t e l e t y p e  c o n n c c t i v i t y  wj t h  t h e  

TACS st r u c t LI r e . 
T h e  FACP is a r e l a t i v e l y  s m a l . l  u n j . ~ ; h o w e v e r ,  t h e  

a i r l i f t  r e q u i r e d  t o  move  t h e  e q u i p m e n t  .i.s h j g h  w h e n  c o m p a r e d  

t o  t h e  o v e r a l l  c a p a b i l i t y  a c h i e v e d .  

F u l l  m a n n i n g  f o r  t h e  FRCP i s  59 p e o p l e .  I t  

i s  c a p a b l e  o f  m o b i l i z a t i o n  i n  t w e l v e  h o u r s ,  a n d  

r e q u i r e s  e l e v e n  C - 1 4 1 ' s  f o r  a i r l j . f t .  T h e  

minimum p a c k a g e  c o n s - i i s t s  o .33 p e o p l e  a n d  n e e d s 
€ >f i v e  C - 1 4 1 ' s  f o r  m o v e m e n t .  
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T h e  p r i m a r y  d e f i c i e n c y  of t h e  FACP i s  l a c k  o f  

a u t o m a t i o n .  A l l  TACS u n i t s  e x c e p t  t h e  FACP s h a r e  

s u r v e i l l a n c e  and c o n t r o l  i n f o r m a t i o n  v i a  a d a t a  l i n k  

ne twork .  T h i s  computer - to-computer  i n t e r f u c e  p r o v i d e s  il 

s y n e r g i s t i c  e f f e c t :  and t h u s  n more c o m p l e t e  c o m p o s i t e  a i r  

p i c t u r e .  The FACP m u s t  i n t e r f a c e  o v e r  a v o i c e  c i r c u i t  which 

.is t i m e  consuming ,  .Less r e l i a b l e ,  and s u s c e p ~ i b . l e  t o  

I: ommu n i c a t i o ti s p r o b :L ems. 

T h e  C R C ,  C R P ,  a n d  FACP a l l  emp1.oy t h e  same s e a r c h  

r a d a r ,  t h e  AN/TPS-43E. The TPS-43E i s  a t h r e e  d i m e n s i o n a l ,  

h i g h l y  mob i l e  r a d a r  w i t h  a r a n g e  i n  e x c e s s  of  200 NM. I t  i s  

d e s i g n e d  f o r  s imul  t a n e o u s  l o n g  r a n g e  s e a r c h  and h e i g h l  

f i n d i n g  . in  s e v e r e  w e a t h e r  a n d / o r  a jamming envi ror imcnt .  The  

compl.ete r a d a r  s e t  i s  housed i n  one  s h e l t e r  p l u s  t h e  a n t e n n a  

p a l l e t .  The TPS-43T.; u t i l . i z e s  a s t a c k e d  b e a m  a n t e n n a  

c o n f i g u r a t i o n  a s  a means o f  p r o v i d i n g  r a n g e ,  h e i g h t ,  and 

a z i m u  t h i n f o r m a t i o n  . 

MESSAGE PROCESSING CENTER (MPC)-

I n  F e b r u a r y  1 9 6 9 ,  t h c  J o i n t  C h i e f s  o r  S t a f f  ( JCS)  

d i r e c t e d  t h e  Chief:;  o f  t h e  S e r v i c e s  t o  establish D program 

t o  i n s u r e  t h a t  t-1ie.i.r r e s p e c t i v e  t a c t i c a l  command and c o n t r o l .  

s y s t e m s  c o u l d  cxchange  d i g i t a l .  d a t a  on a r ea l - t j .me  o r  

n e a r - r e a l  t i m e  b a s i s .  The Ch ie f  o f  S t a f f  0 1 '  t.he Ai,r Fo rce  

d e l e g a t e d  t h i s  f u n c t i o n  t o  t h e  D i r e c t o r a t e  o f  P r o d u c t i o n  a n d  
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P r o g r a m m i n g .  T h i s  Air S t a f f  s f f i c e  o f  p r i m a r y  

r e s p o n s i b i l i t y  a s s i g n e d  1 . ead  r e s p o n s i b i l . i . t y  t o  t h e  Air F o r c e  

S y s t e m s  Command ( A F S C ) .  AFSC d e s i g n a t e d  t h e  4 8 5 L  p r o g r a m  

o f f i c e  o f  t h e i r  E 1 e c t r o n i . c  S y s t e n s  D i v i s i o n  ( E S D )  a s  t h c  

f o c a l .  p o i n t  l o r  d e s i g n i n g  h a r d w a r e  a n d  s o f t w a r e  

m o d i f i c a t i o n s .  

T h e  T a c t i c a l  A i r  C o n t r o l  S y s t e m s / T a c t i c a l .  Air D e f e n s e  

S y s t e m s  (TACS/TADS) i n t e r f a c e  s a t i s f i e d  t h i s  J C S  d i r e c t i v e  

a n d  p r o v . i d e d  t h e  Air F o r c e  TACS w i t h  an  i m p r o v e d  c a p a b i l  i L y  

t o  i n t e r f a c e  v i a  d i g i t a l  d a t a  l i n k s  i n t e r n a l l y  t o  t h e  TACS 

a n d  e x t e r n a l l y  w i t h  t h e  IJ. S .  A r m y  AN/TSQ-73 Air D e f e n s e  

Command a n d  C o n t r o l  S y s t e m  (AADCCS), t h e  U. S .  Navy  an t i  

A i r b o r n e  T a c t i c a l  Data  S y s t e m s  (NTDS/ATDS),  a n d  t h e  U .  S .  

Marine C o r p s  Ai.r Command a n d  C o n t r o l  S y s t e m s  (MACCS). 

W i t h i n  t h e  TACS, t h e  c o m p u t e r  s o f t w a r e  p r o g r a m s  o f  

t h e  CRC a n d  CKP were c h a n g e d  t o  i n c o r p o r a t c  t h e  TACS/TADS 

r e q u i r e d  c h a n g e s .  I l o w e v e r ,  t h e  m o s t  s i g n i f i c a n t  a s p e c t  o f  

t h e  p r o g r a m  was t h e  d e v e l o p m c n t  o f  a M e s s a g e  P r o c e s s i n g  

C e n t e r  ( Y P C ) .  Up u n t i l  t h i s  t i m e ,  t h e  C R C  a n d  CRP 

w e r e l i m i t c d  t o  TADII.. B c o m m u n i c a t i o n s .  TADIL B w a s  a f u l l  

d u p l e x  d a t a  l i n k  u s e d  t o  e x c h a n g e  d a t a  b e t w e e n  t w o  u n i t s .  

T A D I L  B n o r m a l l y  u s e d  a l i n e - o f - s i g h t  t r o p o s c a t t e r  r a d i o  s e t  

a s  t h e  e x c h a n g e  p a t h .  T h i s  w o r k e d  f i n e  b e t w e e n  t w o  g r o u n d  

b a s e d  s i t e s  s u c h  a s  a CRC o r  CRP; h o w e v e r ,  i t  was n o t  

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

a i r c r a f t .  C o n s e q u e n t l y ,  a n o t h e r  m e t h o d  o f  c x c h a n g e  whi .ch 
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was r io t  l i m i t e d  t o  l i n e - o f - s i g h t ,  p o i n t - t o - p o i n t  

c o m m u n i c a t i o n s  was r e q u i r e d .  T h i s  r e q u i r e m e n t  was s a t i s f i e d  

t h r o u g h  t h e  u s e  o f  a h i g h - f r e q u e n c y  (HP) r a d i o  e x c h a n g e  

p a t h .  T h i s  e x c h a n g e  o f  d a t a  o v e r  HF is  r e f e r r e d  t o  a s  TADTL 

A antl t h e  FlPC was d e s i g n e d  t o  p r o v i d e  t h i s  c a p n b j l i t y .  

T h c  4071. C R C  a n d  CRP d i d  n o t  h a v e  a T A D I L  A 

c a p a b i l i t y  u n t i l  t h e  MPC was f i e l d e d  i n  1 9 7 6 .  l J i t h  t h e  MI'(:,  

t h e  TACS, f o r  t h e  f i r s t  t i m e ,  cou1.d c o m m u n i c a t e  d i r e c t l y  

w i t h  t h e  t w o  N a v y  systenis  (NTDS a n d  A'I'DS) a n d  a l s o  t h e  U. 5 .  

H a r i n e  C o r p s  T A D I L  A e l e m e n t s .  A d d i t i o n a l l y ,  t h e  g r o u n d  

TACS c o u l d  n o t  i n t e r f a c e  a n d  e x c h a n g e  s u r v e i l l a n c e  a n d  

c o n t r o l  i n f o r m a t i o n  w i t h  t he  USAF E-3A A i , r b o r n e  W a r n i n g  a n t l  

C o n t r o l  S y s t e m  (AWACS) u n t i l  t h e  MPC h a s  d e v e l o p e d .  T h i s  

MPC c a p a l r i l i . t y  g r e a t  L y  e n h a n c e d  t h e  Air F o r c e  c o m p a e i b i l  i t y  

a n d  i n t e r o p e r a b j  l i t y  w i t h  s i s t e r  A j  r F o r c e  TACS e l e m e n t s  and  

j o i n t  s e r v i c e  a i r  d e f e n s e  s y s t e m s .  

T h e  MPC h a s  n o  o r g a n i c  r a d a r  b u t  r e c e i v e s  

s u r v e i l l a n c e  a n d  c o n t r o l  i n f o r m a t i o n  f r o m  o t h e r  TACS/TADS 

units v i a  T A D l L  A a n d  ' I 'ADII .  B .  T h e r e f o r e ,  (.he MPC i s  thc.  

p r i m a r y  e l e m e n t  r e s p o n s i b l e  f o r  a s s u r ' i ng t h r  a u t o m a t i c  

t r a n s f e r  o f  t a c t i c a l .  d a t a  o v e r  d i g i t a l  d a t a  l i n k s  be twee i i  

e 1 , e m e n t s  o f  t h e  g r o u n d  TACS, AWACS, and o t h e r  s e r v i c e  

TACS/TADS command a n t l  c o n t r o l  s y s t e m s .  T h e  FlPC m a y  lie 

u t i l . i z e t l  t h r o u g h  t h e  f u l l .  s p e c t r u m  froin a d a t a  1 ink 

i n t e r f a c e  t o  b a t t  l c  m a n a g e m e n t  command arid c o n t r o l .  
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The MPC i s  des ig i i cd  t o  a l l o w  management of d a t a  

r e c e i v e d  from i n t e r f a c i . r i g  u n i . t s .  T h i s  management can  be 

t e c h n i c a l  management,  s u c h  a s  m o n i t o r i n g  of d a t a  l i n k s ,  

i n s e r t i o n  of d a t a  f i l t e r s ,  and c o n f l i c t  r e s o l u t i o n .  I t  may 

a1.so be t a c t i . c a 1  management,  s u c h  a s  i n i t i a t i o n  of weapons 

engagemenL o r d e r s  and r e s o l u t i o n s  of c o n f l  i . c t s .  T e c h n i c a l  

management m u s t  be a c c o m p l i s h e d  t o  c o n t i n u e  o p e r a t i o n  o f  t h e  

d i g i t a l  i n t e r f a c e  w h i l e  t a c t i c a l  management i s  a c c o m p l i s h e d  

o n l y  w i t h  t h e  a u t h o r i z a t i o n  of t h e  Area Air Defense  

Commander/Airspace C o n t r o l  A u t h o r i t y .  

The VIPC i s  d e s i g n e d  Lo prov. ide c c n t r a l i z e d  management 

of a r e a  t a c t i c a l .  a i r  o p e r a t i o n s  and a s  such  w o u l d  probab.1.y 

be employed d u r i n g  t h e  i n i t i a l .  deployment  t o  p r o v i d e  t h e  TAL: 

commander w i t h  t i m e  c r i l i c a l .  i n f o r m a t i o n  needed f o r  h a t t l e  

management d e c i s i o n s .  

The mode of deployment  and r e s p o n s i b i l i t i e s  
of  t h e  MPC s h a l l  be f l e x i b l e  s o  a s  t o  s u p p o r t  
all t h e  TAF commander’s  deployment  r e q u i r e a c n t s .  
In a d d i t i o n  t o  t i i c  d a t a  l i n k  nianagenienL 
f u n c t i o n ,  t h e  MPC may be a s s i g n c d  r e s p o n s i b i l i t y  
b y  t h e  TAT: commander f o r :  ( 1 )  d e f e n s i v e  
c o u n t e r a i r  o p e r a t i o n s ;  ( 2 )  managcmerit a n d  
r e s o l u t i o n  o f  c o n f l i c t s  of t h e  r e a l - t i m e  
t a c t i c a l  d a t a  b e i n g  exchanged o v e r  t h e  d j . g i t a l  
d a t a  l i n k s :  ( 3 )  p r e p a r a t i o n  and d i s s e m i n a t i o n  
of t h e  n e c e s s a r y  t e c h n i c a l  and t a c t i c a l  
p r e a r r a n g e d  d a t a  i t e m s  n e c e s s a r y  f o r  p g e r a t i , n c  
i n  an  a u t o m a t i c  t a c t i . c a 1  e n v i r o n m e n t .  

The MPC i s  d e s i g n e d  w i . t h  s p e c i a l  ha rdwarc  and 

s o f t w a r e  c a p a b i . 1 i t i . e ~ .  The M1’C emp.Loys n s t a n d a r d  CRC 

c o m p u t e r ,  t e n  T A D I I ,  I3 and one  TADIL A t c r m i n a l s ,  o r g a n i c  
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v o i c e  communica t ions  equ ipmen t  and  u p  t o  s i x  d i s p l a y  

c o n s o l e s .  The MPC i s  formed from t h r e e  b a s i c  and two 

a d d i t i o n a l  modules .  The Data  Process:s.ng Module (DPM), 

A n c i l l a r y  Rquipmciit >lotlule ( A I ? > l ) ,  and t h e  Ai.r Cond i t io r i in t ;  

Modtile ( A C F I )  Form t h e  b a s i c  N P C .  The n o i ~ i e n c l n t t ~ r e  

d e s i g n a t o r  i s  A N / l Y C - 1 0  f o r  t h i s  t h r e e  module c o n f i g u r a t . i o n .  

When conf i .gured  f o r  s i x  d i s p l a y  c o n s o l e s ,  t h e  MPC r e q u i r e s  

t w o  a d d i t i o n a l  modul.es, t h e  Conso le  Modu1.e (CM) and t h e  

Croup D i s p l a y  Elodulc (GDM), which t o g e t h e r  f‘orm a o n e - c c l l  

MPC c o n f i g u r a t i o n .  I n  a d d i t i o n  t o  t h e  basic .  modu les ,  t x o  

A N / T S C - 6 0  Commuii:i c i i t i o n s  C e n t r a l  vans  a r e  rc!quired f o r  h i g h  

f r e q u e n c y ,  s i n g l e  s i d e b a r i d  (ItF/SSB) coininunic:ations. I f  

u l t r a  h i g h  t r e q u e n c y  ( U H F )  communicaLions i s  r e q u i r e d  f o r  c i ~ i  

o p e r a t i o n ,  one ANITRC-87 Radio S e t  w i l l  have t o  be d e p l o y e d .  

l h e  MPC (BNITYC-10) ha rdware  d i . f f e r s  f r o m  t h e  C K C  

ha rdware  i n  one  way. The Data P r o c e s s i n g  Modiile was 

m o d i f i e d  t o  i n c l u d e  21 USQ-59 d a t a  t e r m i n a l  sel: f o r  T A D I L  A 

o p e r a t i o n s .  The o t h e r  d i f f e r e n c e  i s  t h e  s o r t w a r e .  l h e  MI’(: 

s o f t w a r e  employs t h e  I n t e r f a c e  Message and P r o c e s s i n g  

Program ( I M P P )  t o  pe r fo rm t h e  message t r a n s l a t i . o n ,  d i s p l a y ,  

and mcssage g e n e r a t i o n  f u n c t i o n s .  l’he INPP p r o v i d e s  t h e  

b a s i c  c a p a c i . t y  t o  r e c e i v e ,  s t o r e ,  d i s p l a y ,  f i l t e r ,  and 

t r a n s m i t  t r a c k s ,  f i x e d  p o i n t s ,  and jamroj,ng s t r o b e s  w i t h i n  a11 

a r e a  g r e a t e r  t h a n  1 , 0 0 0  m i l e s  c e n t e r e d  o n  i t s  l o c a t i o n .  

The HPC i s  t h e  o n l y  s y s t e m  i n  t h e  Air F o r c e  TACS 

which i s  c a p a b l e  o f  p r o v i d i n g  i n t r a - arid i n t e r - s r r v i c e  
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TACS/TADS ei::ments <.. a r e a l - t i m e  aj .r  p i c t u r e .  Because  o f' 8 : 

t h i s  f l e x i b i ! i t y ,  t h e  VPC: c a n  o p e r a t e  i n  a n u m b e r  o f  

c o n f i g u r a t i o n s ,  z e p e n d i n g  o n  t h e  n u m b e r  o f  i n t e r f a c i n g  u n i t s  

a n d  t h e  s c a l e  o f  t h e  t a c t i c a l  o p e r a t i o n .  F u l l  m a n n i , n g  f o r  

t h e  YPC is t w e n t y - f i b * - :  p e o p l e .  T h e  !lPC may b e  emp1,oyet l  a s  

f o l l o w s :  NPC s t a n d  a l o n e  ( 2  c o n s o l e ) ,  XPC w j . t h  a s i n g l e  

c e l l  ( s i x  c o n s o l e s ) ,  MPC c o l l o c a t e d  w i t h  1 A C C  ( t w o  o r  s i x  

c e l l s ) ,  a n d  MPC c o l l o c a t e d  w i t h  a C R C  ( t w o  o r  s i x  c e l l s ) .  

T h e r e  a r e  o n l y  e i g h t  M P C ' s  w o r l d w i d e .  T h i s  l imi t s  t h e  

a b i l i t y  o f  t h e  TACS t o  a t t a i n  sys tem i n t e r o p c r a b i l i t y  w i t h  

o t h e r  U .  S .  S e r v i c e s  a n d  A l l . i e d  systems. 

A l t h o u g h  t h e  MPC was f i e l r l c t l  i n  1 9 7 6 ,  i t  s t i . 1 1 .  

e m p l o y s  b a s i c a l l y  t h e  same h a r d v a r e  a s  t h e  C R C .  T h e r e f o r e ,  

t h e  MPC suffers t h e  same i n h c r e n t  d c f i c $ c n c i e s  a s  t h e  C R C  

a n d  CRP. Yet ,  a m o r e  s e r i o u s  o p e r a t i o n a l  p r o b l e m  p i n g u e d  

t h e  EIPC f r o m  i t s  i n i t i a l  e m p l o y m e n t .  An operations% c o n c e p t  

f o r  e m p l . o y m e n t  o f  t h e  MPC was n e v e r  f u l l y  d e v e l o p e d ;  

t h e r e f o r e ,  t h e  c a p a b i l . i t y  o f  t h e  s y s t e m  was n c v e r  f u l l y  

r e a l . i z e d  o r  u t  l i z e d .  T h i s  o b s e r v a t i o n  i s  h a r d  t o  d o c u m e n t ,  

s i n c e  n o  b a s e l  n e  f o r  m e a s u r i n g  t h e  sys tem's  c a p a b i l i t y  was 

ever  e s t a b l i s h e d .  H o w e v e r ,  i t  i s  f a i . r  t o  s a y  t h a t  t h e  MPC,  

a s  e m p l o y e d  t o d a y ,  p r o v i d e s  p r i m a r i l y  a technics! c ; ~ p a b i l . i t y  

w i t h  n o  t a c t i c a l .  a p p l i c a t i o n .  T h e  NPC was n o t  d e s i g n e d  w i t h  

t h i s  i n t e n t :  t h e r e f o r c ,  w e a k  p r o c e d u r e s ,  n o t  t e c h n o l o g y ,  a r e  

t h e  p r i - m a r y  c a u s e  o f  t h e  u n e x p l o i  ted c a p a b i l i t y .  
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The TACS employment d o c t r i n e  h s e v o l v e d  o v e r  t ime  t o  

meet c h a n g i n g  o p e r a t i o n a l  r e q u i r e m e n t x .  T h e  TACS s t r u c t ' u r e  

and equipment u s e d  d u r i n g  World War. I : [  were e s s e n t i a l l y  

unchanged u n L i l  t h e  TACS was c a l l e d  011 t o  suppor t :  o v e r s r a s  

dep loymen t s  i n  S o u t h e a s t  A s i a .  D u r i n g  t h i s  p e r i o d  equiprncnt 

d e f i c i e n c i e s  s t a r t e d  t o  impac t  o n  o p e r a t i o n a l  r e a d i , n e s s .  I n  

r e s p o n s e  t o  t h i s  p roblem t h e  OSD a u t h o r i z e d  a n  emergency 

p rocuremen t  program i n  1963 t o  modern:lze t h e  'I'ACS. When the  

m o d e r n i z a t i o n  e f r o r t  was conipl,et:e, t h t :  Forward Ai r  C o n t r o l  

IJost  and Cont ro l .  and R e p o r t i n g  C e n t e r  hail been u p g r a d e d ,  f i n d  

t h e  Message ProccssCng C e n t e r  had becri d c v e . l . o p c d .  However-, 

t h e r e  h a s  been no m o d e r n i z a t i o n  i n  rec:enl: y e a r s  and t h e  

equipment  is f a s t  r e a c h i n g  o b s o l e s c e n c e .  
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CHAPTER I V  


THE M O D U L A R  CONTROL EQUII’!lENT (PICL) 

T h e  p u r p o s e  o f  t h i s  c h a p t e r  i:: t o  e x a m i n e  t h e  major. 

c h a r a c t e r i s t i c s  and  c a p a b i l i t i e s  o f  t h e  Plodu1.ar C o n t r o l  

E q u i p m e n t  ( I I C E ) .  I n  a d d i t i o n ,  t h c  c h a p t e r  w i l l  i . n c l u d e  a 

s t u d y  o f  t h c  G r o u n d  A t t a c k  C o n t r o l  Center ( C A C C ) ,  w h i c h  

w o u l d  u s e  MCE e q u i p m e n t  as  t h e  h a r d w a r e  b a s e l i n e .  E1CE i s  

b e i n g  c o n s i d e r e d  b y  t h e  Air F o r c e  a s  r e p l a c e m e n t  s y s t e m  C O Y  

t h e  c u r r e n t  U S A V  g r o u n d  TACS e q u i p m e n t . .  T h e  c h a p t e r  i s  

o r i e n t e d  t o w a r d  a n  e x a m i n a t i o n  o f  MCE c a l i a b i l i  Lies a n d  a 

c o m p a r i s o n  o f  L h c  p r e s e n t  sys t em a n d  N C L .  

HISTOKICAI. R E V I E W  OF TACS MgI)ERNI%ATI()EI 

I n  O c t o b e r  1 9 7 9 ,  r h e  T a c t i c a l  Air F o r c e s  ( T A F )  a g r e e d  

t o  a b a s i c  p r e f e r r e d  s o l . u t i o n  t o  TACS m o d e r n i z a t i o n .  T h i s  

p r e f e r r e d  s o l u t i o n  i n v o l v e d  a b u i l d i n g  b l o c k  a p p r o a c h  t o  

s u p p o r t  U .  S .  c o n t i n g e n c y  r e q u i r e m e n t s .  I t  was a g r e e d  t ! i a t  

t h e  s y s t e m  s h o u I . d  h a v e  t h e  t e c h n o 1 . o g y  t o  b e  i n t e r o p e r a b l c  

w i t h  e v o l v i n g  command a n d  c o n t r o l  s y s t e m s  w. i . t l 1 i . n  NATO and  

Korea a n d  meet t h e  p o s t u l a t e d  t h r e a t  t h r o u g h  t h e  m i d - 1 9 9 0 ’ s .  

T h c  p r c f e r r o t l  s o l u t . i o n  f o r  m o d e r n i z a t i o n  i n v o l v e d  t h e  

d e v e l o p m e n t  o f  a s e r i e s  o f  s t a n d a r d i z c d  v a n s ,  e ach  d e s i g r i e d  

t o  meet s p e c i f i c  f u n c t i o n s .  
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T h e  c o n c e p t u a l  d e s i g n  c a l . l e d  f o r  f o u r  v a n s  t o  p r o v i d c  

t h e  d e s i r e d  c a p a b i l i t y .  A r a d a r / c o m m u n i c a t i o n s  v a n  w o u l d  b e  

a m o d i f i e d  h N / T P S - 4 3 E  r a d a r  v a n  w i t h  a r a d a r  p r o c e s s o r  

a d d e d .  T h i s  w o u l d  p r o v i d e  ii m i n i m a 1 . l y  a t t e n d e d  r a d a r  

c a p a b i l i t y  a n d  p e r m i t  t h e  a u t o m a t i c  t r a n s f e r  o f  r a d a r  p 1 o t . s  

t o  a n  a d j a c e n t  o r  r e a r  c o n t r o l .  f a c i l i t y .  T h e  s e c o n d  v a n  

w o u l d  i n c l u d e  a s t a n d a r d  p r o c e s s o r ,  o p e r a t o r  d i s p l a y  

c o n s o l e s ,  TADIL A ,  a n d  b u s s e d  c o m m u n i c a t i o n s .  T h i s  v a n  

w o u l d  p r o v i d e  l i m i t e d  c o n t r o l  a n d  e x c h a n g e  o f  t r a c k  

i n f o r m a t i o n  w i t h  t h e  USAF E-3A AWACS a n d  o t h e r  s e r v i c e  

s y s t e m s .  V a n s  o n e  a n d  t w o  w o u l d  e q u a t e  t o  a m i n i - F A C P .  T h c  

t h i r d  v a n  wou1.d p r o v i d e  m o r e  o p e r a t o r  c o n s o S . e s  t o  e x p a n d  t h c  

FACI' c a p a b i l i L y  u p  t o  a n d  i n c l u d i n g  a f u l l  C R C  c a p a b i l i t y .  

F i n a l l y ,  a f o u r t h  v a n  w o u l d  p r o v i d c  t h e  f u l l y  a u t o m a t e d  

i n t e r f a c e  m a n a g e m e n t  a n d  a r e a  a n d  r e g i o n a l .  a i r  d e f e n s e  a n d  

a i r s p a c e  c o n t r o l  c a p a b i l i t i e s  t o  t h e  TAF C o m m a n d e r .  B a s e d  

o n  t h e  o p e r a t i o n a l  r c q u i r e m e n t ,  t h e s e  b a s i c  v a n s  c o u l d  he 

b r o u g h t  t o g e t h e r  i n  v a r . i . o u s  c o m b i n a t i o n s  t o  s a t i s f y  t h e  

command a n d  c o n t r o l .  s u p p o r t  d e s i r e d .  

Two a p p r o a c h c s  were c o n s i d e r e d  b y  t h e  TAF t o  a t t a i n  

t h e  d e s i r e d  c a p a b i l i t y .  O n e  was t o  d e v e l o p  a S t a t e m e n t  o f  

N e e d  (SON) t h a t  w o u l d  b e  a l l - e n c o m p a s s i n g  a n d  w o u l d  a d d r e s s  

m o d e r n i z a t i o n  i n  terms o f  t h e  t o t a l  s y s t e m .  T h e  s c c o n d  

a p p r o a c h  was t o  use  a n  a l r e a d y  v a l i d a t e d  r e q u i r e m e n t  f o r  a 

FACP r e p l a c e m e n t  s y s t e m  (ROC 8 - 7 5 A )  a s  t h e  b a s i s  f o r  t h e  

m o d e r n i z a t i o n  e f f o r t  a n d  f o l l o w  i t  u p  w i t h  a d d i t i o n a l  SON'S 
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t o  c o m p l e t e  t h e  p r o c e s s .  T h e  ROC 8-75A a p p r o a c h  was chosen  

because  i t  c o u l d  be used t o  q u i c k l y  i n i t i a t e  t h e  

m o d e r n i z a t i o n  p r o c e s s .  T h i s  R O C ,  p l u : ;  t h e  deve lopmen t  o f  

TAF SON 316-80, f o r  a n  improved s u r v e i l l a n c e  a n d  c o n t r o l  

s y s t e m ,  would form t h c  b a s i s  t o  rnotlerrij z c  t h c  f a c i l i t i e s .  

However, ROC 8-7.512 was n o t  funded  f o r  FY81. T h i s  was viewed 

as  a niajor s e t b a c k  t o  m o d e r n i z a t i o n .  T o  overcome t h i s  

d e l a y ,  t h e  Air S t a f f  d i r e c t e d  a rev iek :  o f  v i a b l e  

a l t e r n a t i v e s  t o  t t i c  a g r e e d  upon TAF-pre fe r r ed  s o l u t i o n ,  

s p e c i f i c a l l y  t h e  L i t t o n  TAOC-85 b e i n g  deve loped  f o r  c h e  11. 

S .  Marine  Corps .  

USAF C A N D I D A T E  - N O D U L A R  C O N T R O L- EQUTPHEN'I '  (MCE) 

:In l a t e  1970 ,  t h e  USAF r e q u e s t e d  f o r i s a t  n ioni tor i r ig  o f  

t h e  U .  S .  Har..inc C o r p s  program. I n  J u l y  1980, t h e  Air F o r c e  

compls t cd  a s t u d y  t o  d e t e r m i n e  i f  TAOC-85 was t h e  b e s t  

a p p r o a c h  t o  s a t i s f y  IJSAF r e q u i r e m e n t s .  The r c s u l t s  of t l i i s  

s t u d y  were favorab1.e  and i n  May 1981,  I'AOC-85 was s c l e c t c t d  

a s  t h e  USAI: c a n d i d a t c .  L i t t o r i  I n d u s t r i e s  was t h e n  t a s k e d  l o  

d e f i n e  n e c e s s a r y  s y s t e m  d e s i g n  c h a n g e s  f o r  a LISI\F N C E .  'The 

U. S.  Marine Corps  c o n t r a c t  was modifj.etl i n  J u l y  1982 t o  

i n c l u d e  a USAI: MCE e f f o r t .  I 

The )ICE would p r o v i d e  conimono1ii;y o f  equipit lent f o r  

t h e  g r o u n d  'I'i\CS b y  r e p l a c i n g  t h e  operal : i ,onal  f a c i l i t i e s  o f  

t h e  C R C ,  C R P ,  M P C ,  and F A C P .  
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The b a s i c  >ICE s y s t e m  e l e m e n t  i s  thi! 
O p e r a t i o n s  Module ( O M ) .  A s i n g l e  OM, housed i n  
a s t a n d a r d  20  f o o t  s h e l t e r ,  cont .a i .ns  a i l .  m i s s i o n  
e s s e n t i a l  equ ipmen t  w i t h  t h e  excep t io ! i  o f  s e a r c h  
r a d a r ,  I d e n t i f i c a t i o n  F r i e n d  o r  Foe ( I F F ) ,  and 
pr ime power e q u i p m e n t s .  F u l l  s y s t e m  f u n c t i o n a l  
c a p a b i l i t y  i s  p r o v i d e d  b y  a s i n g l e  s h e l t e r  which 
weighs  approximate1 .y  1 5 , 0 0 0  pounds w i t h  a l l  OEl 
e q u i p m e n t ,  i r ic l  u d i n g  c a h i e s  and a n t e n n a s ,  
inst o 1.1.e r l  io r t r a n s p o r t . 

T a i l o r i n g  t h e  X C E  t o  a p a r t i c u l a r  r e q u i r e m e n t  i s  

a c h i e v e d  t h r o u g h  t h e  L I S ~of one  o r  more O p e r a t i o n a l  Modules .  

Depending o n  t h e  t a c t i c a l  s i t u a t i o n s ,  any  c o m b i n a t i o n  o €  o n e  

t o  f i v e  O p e r a t i o n s  Modules may be i n t e r c o n n e c t c d .  T h i s  

c o n n e c t i v i t y  i s  acconp l j . shed  t h r o u g h  t h e  u s e  o f  f i b e r  0pl : i .c  

c a b l e s .  I n t e r c o n n e c t i n g  c a b 1 e s  of 500 m e t e r  l e n g t h s  woultl 

a l l o w  t h e  d i s p c r s . i o n  o €  OpcrnLion  ~lot lul .es  For  t a c t i c a l .  

c o n s i d e r a t i o n s  o r  b e c a u s e  o f  t e r r a i n  c o n s t r a i n t s .  3 

Each O p e r a t i o n s  Moduic . i .ncludes a funct iona.1.  C l l C  a n d  

MPC c a p a b i l i t y .  A s i n g l e  0 p c r a t i . o n s  Modu le  p r o v i d e s  

d i s t r i b u t e d  d a t a  p r o c e s s i n g ,  o p e r a t o r  d i s p l a y s ,  o r g a n i c  I J I I F ,  

VllF, a n d  HF r a d i o s  f o r  g r o u n d / a i r  v o i c c ,  TADTL A ,  T A D I L  B ,  

T.I.\IK-1 (A11.icd command and c o n t r o l  c o n n e c t i v i t y ) ,  a n d  

t e 1e t y pc . Ex t e r na 1 c o n n L'C t :i.v i t y i n c 1u d e s : gr o u II d / a i.r 

r a d i o s ,  A?J/l'RC-97 i n t . e r c o n n e c t s ,  T R I - T A C  s w j  t c h  

i n t e r c o n n e c t i v i t y  a n d  f i b e r  o p t i c ,  a n d  r a d i o  r a d a r  

4i n t e r f a c e s .  T a b l e  4 i s  a 1 . i s t i n g  o f  MCE c a p a b i l i t i e s .  

48 




MODUI. E S I 2 

CONS0L E S 4 8 

DATA L I N K S  

T A D I L  A I 2 
' T A D I L  R / L I K K - I  11 2 2  

V O I C E  COMMUNTCATTONS: ON-BOARD 
RADIO 

UHF 4 a 
V H I :  3 6 
I{ I: 2 4 

'r E L E P110NE 
TOUCH TONI': 4 8 
D I R E C T  A C C E S S  4 8 
D I G  TTA I. 1 2 

V O l C E  
COMMU N :IC A T I0N S : 
EXTERVAI. 12  2 4  

R A D A R  L I N K S  
R A D t O  2 4 
F I B E R  O P T I C S  3 5 

M C E CAP A B I L I T I E S  

TABLE 4 

3 

1 2  

2 
2 5  

1 2  
9 
6 

1 2  
1 2  

3 

36 


5 
5 

4 

1 6  

2 
2 5  

1 6  
1 2  

a 

1 6  
16  

4 

4 8  

5 
5 

5 

20 

2 
2 5  

201 5  

10 

2 020 

5 

6 0  

5 
5 
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G R O U N D  A T T A C K  -C O N T R O L  CEN'IKR (GAC<!) COYCEPT 

The Ai.r F o r c e  i s  t a s k e d  t o  p r o v i d e  Closc? Air S u p p o r t  

(CAS), B a t t l e f i e l d  A i r  1 n t . c r d i c t . i o n  ( B A T . ) ,  and A.ir 

T n t e r d i c t i o n  ( A l ' )  s u p p o r t  t o  t he  A r m y  Ilowever, 

t h e  Ai r  F o r c e  i s  l imi , t e t l  i n  e x c c u t i r i g  t h i s  t a s k i n g  b y  t h c  

i n a b i l i t y  t o  s e e  and d e t e c t  g round t a r g e t s  a n d  t h e  j .nab: i l i ty  

t o  c o n t r o l  and  e x e c u t e  t h e  m i s s i o n s .  To c o r r e c t  t h e s e  

l i m i t a t i o n s ,  t h e  TAF deve loped  a S t a t e m e n t  o f  O p e r a t i o n a l  

Need (SON) f o r  a Ground A t t a c k  Cont ro l .  C e n t e r  (GACC) 

c a p a b i l i t y .  

The GACC c o n c e p t  d e s c r i b e s  t h ~ ?need  f o r  a n  o p e r a t o n s  

c o n t r o l  f u n c t i . o n  a n d  c a p n b i l  i t y  d e d i c a t c t l  t o  c o n t r o l l i n g  

a t t a c k s  a g a i n s l :  t i m e - s e n s i t i v e  ground t a r g e t s .  Thc G A C C  

c o n c e p t  i s  based  o n  t h e  t h e a t e r  a i r  d e f e n s e  c o n t r o l .  

s t r u c t u r e  o f  t h e  TACS.  S p e c i f i c a l l y ,  t h e  c o n c e p t  would 

d e c e n t r a 1 , i z e  t.he e x e c u t i o n  of a i r  a t t a c k s  a g a i n s t  d e s i g n a t e d  

t i m e - s e n s i t i . v e  ground t a r g e t s  t o  a ground a t t a c k  c o n t r o l .  

f u n c t i o n  morlelcd on  t h c  Con t ro l .  and R e p o r t i n g  C e n t e r  ( C R C ) .  

The C K C  m i s s i o n  i s  t o  a t t a c k  t i m e - s e n s i t i v e  a i r  t h r e a t s ,  and 

G A C C  w o u l d  f i l l  a c u r r e n t  vo.td b y  a siiiti.1.ar m i s s i o n  o f  

a t t a c k i n g  t i m e - s e n s i t i v e  ground t h r e a t s .  L i k e  t h e  C R C ,  t h e  

G A C C  w o u l d  bc a d e c e n t r a 1 , i z e d  c o n t r o l  ] .eve1 agency  and 

r e c e i v e  i t s  g u i d a n c e  and t a s l t i n g s  from t h e  command 1.evel  

s t r u c t u r e  t h r o u g h  t h e  T a c t i c a l  A i r  Cont ro l .  C e n t e r  (T:\CC). 
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T h e  GACC c o n c e p t  would u t i l i z e  new s e n s o r  d a t a  from 

t h r e e  s u r v e i l l a n c e  and c o n t r o l  system:;: Advanced S y n t h e t i c  

A p e r t u r e  Radar Sys t ems  (ASARS), Preci . : ; ion L o c a t i o n  arid 

S t r i k e  System (PLSS) ,  a n d  J o i n t  S u r v e i l l a n c e  antl T a r g e t  

A t t a c k  Radar System (JOINT STARS). T h e  ASARS ant l  PLSS 

s y s t e m s  wou ld  u s e  t h e  TR-1 r e c o n n a i s s a n c e  a i r c r a f t  a s  t h e i r  

p l a t f o r m .  ASARS would p r o v i d e  n e a r - r e a l - t i m e  i.inagery 

i n f o r m a t i o n  on t h c  l o c a t i o n  of  s t a t i o n a r y  t i . m e - s e n s i t i v e  

ground t a r g e t s  w h i l e  PLSS would p r o v i d e  t h e  l o c a t i o n  of  

ground e m i t t e r s .  JOINT-STARS i s  a j o i n t  Arniy/Air F o r c e  

program d e s i g n e d  t o  d e t e c t  and a t t a c k  moving a n t l  s t a t i o n a r y  

ground t a r g e t s .  C A C C  would combine i n p u t s  f r o m  e a c h  o f  

t h e s e  e l e m e n t s  arid i n t e g r a t c  the i n f o r m a t i o n  w i L h  a s e l e c t . e d  

a i r  p i c t ur e . 
The second  € u n c t i o n  of  G A C C  d e a l s  w i t h  t h e  " i r o n  on 

t a r g e t "  p o r t i o n  o f  t.he GACC c o n c e p t .  T h i s  a s p e c t  o f  G A C C  

would u t i l i z e  f i g h t e r  a i r c r a f t  t h a t  w i l l  c o n s t i t u t e  t h e  

m a j o r i t y  o f  t h e  Air F o r c e  t o t a l  f o r c e  i n  t h e  f o r e s e e a b l e  

f u t u r e .  T h i s  w i l l  i n v o l v e  a i r c r a f t :  u s i n g  onLy on-board 

s y s t e m s  t o  n a v i g a t e  t o  and a t t a c k  ground t a r g e t s .  The G A C C  

wou1.d p r o v i d e  v e c t o r i n g  and p r e c i s e  t a r g e t  cue.ing f o r  t h e s e  

a i r c r a f t .  

The o v e r a l l  G A C C  can  b e s t  be i l l u s t r a t e d  b y  u s i n g  a 

h y p o t h e t i c a : l  s c e n a r i o .  L e t ' s  assume i i n  enemy ground cni i t . tor  

i s  l o c t i t e d  b y  PLSS.  Data  .is passed  t o  t h e  ground p rocess j . ng  

s t a t i o n  and t h e n  t o  t:he G A C C .  The d e c i s i o n  i s  made t o  

51 




d i v e r t  a n  a i r b o r n e  f i g h t e r  a r -med  b ; i t h  ii P L S S - e q u i p p e d  Z u i d c d  

bomb.  T h e  d i v e r t  o r d e r  i s  p a s s e d  t h r o u g h  t h e  C R C  t o  t h e  

f i g h t e r  a n d  t h e  C R C  p r o v i d e s  v e c t o r s  t o  t h e  p o i n t  w h e r e  Lhe 

GACC p r o v i d e s  f i n a l .  c o n t r o l  u s i n g  t h c  PLSS m e c h a n i s m .  Upon 

r e a c h i n g  t h e  l a u n c h  p o i , n t ,  t h e  p i l o t .  r e l e a s e s  t h e  w e a p o n  a n d  

i t  r e c e i v e s  t e r m i n t i 1  g u i d a r i c e  t o  t h e  t a r g e t  t h r o u g h  t h e  PLSS 

a i r b o r n e  p l a t f o r m .  T h e  G A C C  c o u l d  p e r f o r m  many  p e r m u t a t i o n s  

a n d  c o m b i n a t i o n s  o f  t h i s  e x a m p l e .  

N e w  s e n s o r s  w i l l  p r o v i d e  t h e  n e e d e d  a c c u r a L e  and 

t i m e l y  i n f o r m a t i o n  o n  g r o u n d  t a r g c t s .  T h c  G A C C  w o u l d  m a k e  

i t  p o s s i b l e  t o  r e s p o n d  q u i c k l y  a n d  a t t a c k  e n e m y  t a r g c t s  

l o c a t e d ,  f o r  t h e  m o s t  p a r t ,  i n  t he  e n e m y  r e a r  a r e a .  T h e  

G A C C  w o u l d  i n t e g r a t e  r e a l - t i m e  s e n s o r  i n f o r m a t i o n  w - i t h  o t h e r  

e l e m e n t s  o f  t h e  conimnnd a n d  c o n t r o l  s t r u c t u r c ,  T h i s  t o t a l l y  

i n t e g r a t e d  a i r / g r o u n d  n e t w o r k  w o u l d  l o c a t e  t a r g e t s ,  m a t c h  

w e a p o n s  L o  t a r g e t s  a c c o r d i n g  t o  g u i d a n c e  a n d  p r i o r i . t i e s ,  

s c r a m b l e  o r  d i v e r t  a l l o c a t e d  a i r c r a f t ,  a n d  c o n t r o l  a i r c r a f t  

d i . r e c t 1 . y  t o  t he  t a r g e t .  

An o p p o r t u n i t y  f o r  d e v e l o p i n g  a C CC c a p a b i l i t  

r e s u l t e d  f r o m  t h e  s i m i l a r i t y  between t h e  G A C C  p r o c e s s  a n d  

t h e  C R C  p r o c e s s .  T h i s  s i m i l a r i t y  m a k e s  i t  d e s i r n b l c .  L O  

i n t e g r a t e  o r  c o l l o c a t e  a G A C C  f u n c t i o n  w i t h  a C R C  f u n c t i o n .  

When t h e  U. S .  M a r i n e  C o r p s  c o n t r a c t  w i t h  L i t t o n  I n d u s t r i e s  

was m o d i f i e d  i n  1982 t o  i n c l u d e  a n  U. S .  Air F o r c e  MCI! 

e f f o r t ,  G A C C  r e s e a r c h  arid d e v e l o p m e n t  was i n c l . u d e d  i n  ti:e 

p r o j e c t  e f f o r t .  G A C C  r e s e a r c h  a n d  d e v e l o p m e n t  e f f o r t s  n o w  



i n d i c a t e  t h a t  a G A C C  c a p a b i l i t y  can  be produced  u s i n g  MCE a s  

t h e  ha rdware  b a s e l i n e .  6 

-COEIPAR'I SON O F  CAPABILITIES: G R O U N D  'I'ACS VERSUS MCE 

A c o m p a r a t i v e  a n a l y s i s  o f  c a p a b i l i t i e s  was c o n d u c t e d  

t o  d e t e r m i n e  t h e  simj 1 . a r i t i e s  and d i f f e r e n c e s  between t h e  

ground TACS equ ipmen t  and  Modular Con1:rol Equipment (MCE). 

T h i s  compar i son  w i  i : l  l e a d  t o  c o n c l u s i o n s  c o n c e r n i n g  NCE's 

c a p a b i l i t y  t o  improve  command a n d  cont  r o l  p r o v i d e d  b y  t h e  

TACS. A h y p o t h e t i c a l  TACS c o n t i n g e n c y  o p e r a t i o n  p rov i t l rd  

t h e  b a s i s  f o r  t h e  cornpnri .son. The c o o t i n g c n c y  o p e r a t i o n  

c o n s i . s t s  o f  i i  ~naxiinuin c o n f i g u r a t i o n  C o n t r o l  a n d  R e p o r t i n g  

C e n t e r  (CRC), a Forward Air C o n t r o l  P o s t  ( F A C P ) ,  a n d  a 

Message P r o c e s s i n g  C e n t e r  (MPC) c o l l o c a t e d  w i L h  t h e  C R C .  

SLandard d o c t r i n a l  p r i n c i p l e s  were a p p l j  ed when 

c o n s i d e r i n g  t h e  conf  i . g u r a t i o n  f o r  Lhe c o n t i n g e n c y  o p e r a t  i o n .  

The C R C  would s e r v c  a s  t h e  c e n t r a l  po i .n t  f o r  t r a c k  

s u r v e i l l a n c e  i n f o r m a t i o n  d i s p l a y  and c o n t r o l .  o f  a i r  a s s e t s .  

The FACP wou3 d he r e s p o n s i b l e  f o r  a n  ass i .gnr? t l  s i i r v c . i . l l a n c e  

s u b s e c t o r  a n d  p r o v i d e  r a d a r  c o v e r a g e  i n  i t s  assi ,gr ied a r e a .  

The FACP o p e r a t i o n  wou1.d be a c c o m p l i s h e d  b y  v o i c e  

communica t ion  o f  d a t a  t o  t h e  C K C .  The  C R C  would r e c e i v e  t h e  

m a j o r i t y  o f  i L s  i n [ - o r m a t i o n  f r o m  t h e  H P C .  The HI'C wou.Ld I)L' 

t h e  o n l y  e l e m e n t  cclpnhle of l i n k i n g  t h e  d i f f e r e n t  t a c t i c a l .  

s y s t e m s  i n  t h e  r e g i o n  t o g e t h e r .  The MPC wouitl be 
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r e s p o n s i b 1 . e  f o r  t h e  ail tomii ' ,et i  e x c h a n g e  a n d  m a n a g e m e n t  o f  

t a c t i c a l  d a t a  b e t w e e n  e l e m e n t s  o f  t h e  USAF TACS, i n c l u d i n g  

t h e  E - 3 A ,  a n d  J o i n t  S e r v i c e  a n d  A l l i e d  command a n d  c o n t r o l .  

sy s t ems .  

T h e  g r o u n d  TACS a n t l  MCE c o : n p a r i s o n  will c o n s i d c r  on1.y 

c o m m u n i c a t i o n s  a n d  s u p p o r t  e q u i p m e n t  s p e c i f i c a l l y  r e q u i r e d  

by o n e  s y s t e m  b u t  n o t  r e q u i . r e d  f o r  t h e  o t h e r .  I f  t h e  

e q u i p m e n t  w o u l d  b e  u s e d  b y  b o t h  systems,  i t  w i l l  n o t  be 

i n c l u d e d  i n  t h e  c o m p a r i s o n .  E q u i p m c n L  r e q u i r e d  b y  b o t h  

s y s t e m s  a n d  e x c l u d e d  f r o m  t h i s  c o m p a r i s o n  i n c l u d e :  

AN/TPS-43E,  AN/TSC-62,  AN/TKC-97, AN/TTC-30, and AN/TGC-28. 

A1.1. a i r l i f t  r e q u i r c m e n L  c o m p a r i s o n s  w i l l  a l s o  e x c l u d e  

e q u i p m e n t  i tems common t o  b o t h  s y s t e m s .  

W i t h i n  t h e s e  g u i - d e l i n e s ,  t h e  maximum C R C  o e r a t i o n  

w o u l d  c o n s i s t  o f  s i x t e e n  m a j o r  e q u i p m e n t  s h e  t e r s  a n t l  

e q u i p m e n t .  T h e  s i x t e e n  i t e m s  w o u l d  h e :  o n e  Data  P r o c e s s .i. n g 

M o d u l e  (DPM) , o n e  A n c i J . I , a r p  E q u i p m e n t  M o d u l e  ( A E N  , t h r e e  

C o n s o l c  M o d u l e s  (CM) , t h r e e  G r o u p  D i . s p l a y  N o d u l e s  ( CDI1 ) , t w o  

Air C o n d i t i o n i n g  E l o t i u l c s  ( ! lCM's ) ,  t h r e e  AN/TRC-87 Rati i.0 

S e t s ,  a n d  t h r e e  AEr'lTSC-60 C o m i o u n i c a L i o n s  C e n t r a l s .  T a b l e  5 

d e p i c t s  t h i s  c o n f i g u r a t i o n .  As d e p i c t c d  in T a b l e  1 ,  t h e  CI<C 

i n  t h e  s t a n d a r d  AN/TSQ-gI c o n f i g u r a t i o n  r e q u i r e s  t h e s e  

m o d u l e s  t o  p r o v i d e  a s e m i - a u t o m a t e d  w e a p o n s  c o n t r o l . ,  

s u r v e i l l a n c e  a n d  b a t t 1 . e  m a n a g e m e n t  f u n c t i o n .  T h i s  

c o n f i g u r a t i o n  c o n s i s t s  o f  f o u r t e e n  s c o p e s  a n d  p r o v i d e s  a 

TADIL B d a t a  l i n k  c a p a b . i . 1 . i . t ~ .  In a d d i t i o n ,  s i x  v a n s / m o d u l e s  

5 4  
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a r e  r e q u i r e d  t 3  p r o v i d e  t h e  c o m m u n i c a t i o n s  n e c e s s a r y  t o  

f u l l y  o p e r a t e  t h e  AN/TSQ-gL. T h r e e  AN/TRC-87B R a d i o  S e t s  

a r e  r e q u i r e d  t o  g i v e  t h e  C K C  s u f f i c i e n t  g r o u n d - t o - a i r  r a d i o s  

t o  p e r f o r m  t h e  w e a p o n s  c o n t r o l  f u n c t j . o n .  T h e s e  t h r e e  r a d i o  

s e t s  p r o v i d e  a t o t a l  o f  f l f t e e i i  UIIP  r a d i o s  -- f i v e  r a d i o s  i n  

e a c h  v a n .  T h r e e  A Y / T S C - 6 0  O p e r a t i o n  C e n t r a l s  a r e  r c q u i r e d  

t o  p r o v i d e  a n  HF/SSB c a p a b i l i t y .  T h e s e  t h r e e  v a n s  p r o v i d e  

t w o  2 . 5  KW r a d i o  t r a n s r n i t t e r / r e c e i v e r s  i n  e ach  v a n  f o r  

v o i c e ,  c o n t . i i i u o u s  w a v e  ( C h ' ) ,  t e l e t y p e  o r  h i g h  s p e e d  d a t a ,  

mu1t i p I.e x e d t e1e t y p e , a n d  s p eec h- p 1us - t e 1e t y p e  s i g n a 1s . 
A p p r o x i m a t e 1 . y  f i f t e e n  C-141U a i r c r a f t  w o u l d  b e  r e q u i r e d  t o  

a i r l i f t  t h e s e  s i x t e e n  e q u i p m e n t  i , tenis .  

A M e s s a g e  P r o c c s s i n g  C e n t e r  (MPC)  w o u l d  b e  r e q u : i  r ed  

i f  t h e  USAF 3-EA A i r b o r n e  W a r n i n g  arid C o n t r o l  S y s t e m  

(AWACS), o r  J o i n t / A l l i e d  command a n d  c o n t r o l  e lements  were 

d e p l o y e d  i n  t h e  a r e a  o f  o p e r a t i o n .  T h e  MPC w o u l d  b c  

r e q u i r e d  t o  p r o v i d e  t e c h n i c a l  a n d  t a c t i c a l  i n t e r o p e r a b i l  i t . y  

b c t w e e n  t h e  g r o u n d  TACS a n d  o t h e r  command a n d  c o n t r o l  

e l e m e n t s  i n  t h e  r e g i o n .  T h e  NPC w o u l d  r e q u i r e  f i v e  i i i a j o r  

e q u i p m e n t  s h e l t e r s :  o n e  Data P r o c e s s i n g  H o d u l c  ( l ) P I I ) ,  one 

A n c i l l . a r y  E q u i p m e n t  E l o d u l c  ( A E M ) ,  o i i e  Air C o n d i t i o n i n g  

M o d u l e  ( A C N )  , a n d  t w o  AN/TSC-GO C o m m u n i c a t i o n  C e n t r a l s  F o r  

TADIL A a n d  i n t e r f a c e  v o i c e  c o o r d i n a t i o n .  T h i s  t h r e e  m o d u l e  

a n d  t w o  c o m m u n i c a t i o n s  v a n  c o n f  i . g u r a t i o n  c o m p r  iiscs t h e  

A h ' / T Y C - 1 0  M e s s a g e  P r o c e s s i n g  C e n t e r .  T a b l e  6 d e p i c t s  L h e  

c o m b i n e d  CKC a n d  MPC c o n f i g u r a t i o n .  
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The C R C  O p e r a t i o n s  Cen t ra l .  (AN/TSQ-91), communica-

t i o n s  v a n s ,  and  t h e  EI!’C (AK/TYC-10) r e q u i r c d  f o r  d i g i t a l  

d a t a  l i n k  i n t e r f a c e  e x t e r ; i . i l .  t o  t h e  ground TACS t o t a l s  

t h i r t e e n  modules  and e i g h t  v a n s .  Th.is c o n f i g u r a t i o n  p r o -

v i d e s  f o u r t e e n  o p e r a t o r  c o n s o l e  p o s i . t i , o n s  i n  t h e  C R C  arid t w o  

p o s i . t i o n s  i n  t h e  bll’C. The s i t u a t i o n  d i s p l a y  i n  t h c  MPC i s  

d i f f e r e n t  from t h e  d i s p l a y  i n  t h e  C K C .  As d i s c u s s e d  i n  

C h a p t e r  111, t h e  NPC employs t h e  I n t e r f a c e  Yessage  P r o c e s s -  

i n g  Program ( I M P P )  t o  p e r f o r m  t h e  inessagc t r a n s l a t i o n ,  

d i s p l a y ,  and message g e n e r a t i o n  f u n c t i o n .  The IElPP provi .des  

t h e  c a p a b i l i t y  t o  r e c e i v e ,  s t o r e ,  and d i s p l a y  morc surveil-

l a n c e  t r a c k  r e p o r t s  i n  a l a r g e r  a r e a ;  however ,  t h e r e  i s  n o  

r a d a r  i n  t h e  NPC.  The ElPC m u s t  r e c e i v e  a l . l  s u r v e i l l a n c c  

t r a c k  d a t a  f r o m  o t h e r  u n i t s  and c a n n o t  o r i g i n a t e  a S L I T -

v e i l l a n c e  t r a c k .  When t h e  C R C  and ?IPC a r e  c o l l o c a t e d ,  t h e r c  

a r e  a t o t a l  of e l e v e n  d a t a  l i n k s  a v a i l a b l e  f o r  e x t e r n a l  

o p e r a t i o n s  -- t e n  T A D I L  R and one  T A D I L  A .  The twen ty -one  

equ ipmen t  she1  t e r s  i n  t h i s  combined c o n l : i , g u r a t i o n  wou1.d 

r e q u i r e  a p p r o x i r n a t c l y  e i g h t e e n  C - 1 4 1 R  a i r c r a f t  t o  dcp1.oy t h c  

s y s t cm . 
To p r o v i d e  t h e  most a c c u r a t e  compar i son  between t h e  

ground TACS equ ipmen t  and XCE i n  t h i s  c o n t i n g e n c y  o p e r a t i o n ,  

f o u r  O p e r a t i o n s  Nodu les  were used a s  t h e  >ICE conf.iguraL.iion 

b a s e l i n e .  Four  O p e r a t i o n s  Nodules  were s c l . e c t c d  b e c a u s e  

t h i s  c o n f i g u r a t i o n  w o u l d  c o n t a i n  s i x t e c n  o p e r a t o r  c o n s o l e  
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u n i t : ;  c a p a b l e  o f  d i s p l a y i n g  t h e  r e a l - t i m e  a i r  s i t u a t i o n .  

T h i s  i s  a two c o n s o l e  i n c r e a s e  o v e r  t h e  CRC and !lPC 

c o n f  j. g u r a t i o n . Th i.s c o 11f i g u r a t i o n  w o  u 1d i n c 1u d e en o u g I1 

o p e r a t o r  p o s i t i o n s  t.o per fo rm t h e  f u n c t i o n s  o f  weapons 

c o n l : r o l ,  s u r v e i l l a n c c ,  b a t t l e  management,  a n t l  i ! i t e r f a c e  

management. 

D i f f e r e n c e s  become a p p a r e n t  when t h i s  common b a s c l  inr  

i s  e s t a b l i s h e d .  A s i n g l e  O p e r a t i o n s  i . l o d u l e  c o n t a i n s  a l  I 

m i s s i o n  e s s e r i l i a l .  equipnicnt  w i t h  t h e  exception o f  r a d a r  arid 

power r e q u i r e m c n t s .  T h i s  i n c l u d e s  c o r e  d a t a  p r o c e s s i n g  a i i d  

on-board communica t ions .  Each 0 p c r a t j . o n s  Nodule i n c l u d e s  ii 

f u n c t i o n a l  MPC c a p a l i i l i t y  w i . t h  a m u l t j . p l e  t l i i L a  1 i n k  

c a p a b i l - i t y  f o r  t h e  exchange  a n d  management. o f  t ( ! c h n i c a l  a r i d  

t a c t i c a l  d a t a .  Thi,s d a t a  l i n k  c a p a b i l i t y  would t o t a l l y  

e l i m i n a t e  t h e  r e q u i r c n i e n t  f o r  an  N P C .  Each O p c r a t i o n s  

Module would p r o v i d e  f o u r  UHF', t h r e e  V t l F ,  and t w o  [IF r a d i o s  

f o r  voi.ce a n t l  da1.a co inmun c a t i o n s .  T h i s  on-hoard O p e r a t i o n s  

Module c a p b i l i t y  w o u l d  e l i m i . n a r e  t h e  t h r e e  AN/TKC-R7 Radio 

S e t s  and f i , v e  AN/TSC-60 Communication C e n t r a l s  r e q u i r e d  w i t h  

t h e  C R C  and FIL'C. 'The e x a c t  t r a c k  c a p a b i 1 i t . y  arid o p e r a t o r  

d t s p l a y  a r e a  i i re  c l a s s : i  f i e d ;  howcvcr ,  bo th  cxcced  t h e  

c a p a b i l i t y  o f  t h e  C R C  an t l  HPC. Four C-141B a i r c r a f t  would 

b e  r e q u i r e d  t o  d e p l o y  t h e  € o u r  O p e r a t j o n s  Modules .  T a b l c  7 

p r o v i d c s  a d e t a i l e d  compar i son  o f  t h e  m a x i m u m  C R C  w . i t h  a 

c o l l o c a t e d  HPC and t h c  MCE. T h i s  compar i son  d o e s  n o t  t a k e  

i n t o  c o n s i d e r a t i o n  t h e  added deployment  and c m p l  oyment 
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f l e x i b i l i t y  g a i n e d  w i t h  MCE. T h i s  enhancement  w i l l  be 

d i s c u s s e d  i n  g r e a t e r  d e t a i l  i n  C h a p t e r  V .  

I n  t h i s  h y p o t h e t i c a l  TACS c o n t i n g e n c y  o [ i ( ! r a L i o n ,  a 

Forward Air Control .  P o s t  (FACP) h a s  bcen dep loyed  i n  t h o  

f o r w a r d  a r e a  o f  t h e  b a t t l e  z o n e  t o  p r o v i d e  i.ncr(!ascd 

low-level .  r a d a r  c o v e r a g e  o f  a i r  o p c r n t i o n s .  T h i s  i s  

r e a l i s t i c  antl  c o n s i s t e n t  w i t h  t h e  FACF' deployment  and 

employment d o c t r i n e  d i s c u s s e d  e a r l i e r .  I t  .is d i f f i c u l t  L O  

comparc t h e  FACP w i t . h  MCE because  they  d i f f e r  s l . gn i f i ca r iL1y  

i n  t e r m s  o f  c a p a b i l i t i e s .  However, f o r  t h i s  n n i l l y s i s ,  a t w o  

O p e r a t i o n s  M o d u l e  c o n f i g u r a t i o n  wi l l .  b e  u s e d  t o  h i g h l i g h t .  

t hc d :i f f c r e n c c  i. n c a p a b i  1i t i e s  . 
The FACP i n  t h e  s t a n d a r d  c o n f i g u r a t . i o n  w o u l d  r e q u i r e  

t w o  modul .es /vans:  o n c  AN/TSQ-61 O p e r a t i o n s  C e n t r a l  antl o n e  

AN/TSC-53 Cosniuni.cotiotis  C e n t r a l .  T h i s  c o n f i g u r a t i o n  

p r o v i d e s  two o p e r a t o r  p o s i t i o n s  f o r  weapons cont : ro l  and 

s u r v e i l  l a n c e .  The FACP i s  a t o t a l l y  manual sysl.em antl a1 . l  

i n f o r m a t i o n  most be v o i c e  communicated t o  t h e  semi-automatcd  

g r o u n d  TACS s y s t e m .  T h i s  i s  a v e r y  t i  me-consiimi rig p r o c e s s ,  

a n d  t h e  t a sk  i s  made even  h a r d e r  i n  a communica t ions  j a m m i n g  

e n v i r o n m c n t .  A t o t a l  of s i x  r a d i o s  a r e  a v a i . l a b l r .  i n  t h i s  

c o n f i g u r a t i o n :  t w o  UHF, two VHF, and two HI.' .  F i v e  C-141B's 

would be r e q u i r e d  t o  d e p l o y  t h e  e n t i r e  FACP; however ,  f o r .  

t h e  p u r p o s e  0 1  t h i s  a n a l y s i s ,  equipnierir common t o  b o t h  

s y s t e m s  h a s  bcen e x c l u d e d .  T h e r e f o r e ,  t w o  C-141B a i r c r a F L  

would be r e q u i r e d  t o  d e p l o y  t h e  t w o  v a n s .  

61  



When PICE i s  used  t o  r e p l a c e  t h e  FACP f u n c t i o n ,  t.do 

O p e r a t i o n s  Modules would p r o v i d e  a s i g n i f . i . c a n t l y  i n c r e a s e d  

c a p a b i l i t y .  The two O p e r a t i o n s  Modules would p r o v i d e  e i g h t  

o p e r a t o r  c o n s o l e s .  I n  a d d i t i o n ,  a t o t a 1 l . y  au tomated  a i r  

s u r v e i l l a n c e ,  wcapons c o n t r o  I . ,  h a t t l e / a i r s p a c e  managcment,  

and i n t e r f a c e  management c a p a b l l i t y  would be a c h i e v e d  i n  t h e  

f o r w a r d  a r e a .  Each MCE-equipped FACP wou1.d have  t h e  Message 

P r o c e s s i n g  C e n t e r  d i g i t a l  d a t a  i n t e r f a c e  c a p a b i l i t y  t o  f u l l y  

i n t e r o p e r a t e  w i t h  o t h e r  ground TACS e l e m e n t s  and t h e  E-3A. 

A d d i t i o n a l l y ,  t h e  MCE-equipped PACP would be capab1.e o f  

n e t t i n g  in fo rn ia t i . on  w i t h  A l l i e d  and U. S .  S e r v i c e  command 

and c o n t r o l .  s y s t e m s .  T h i s  c a p a b i l i t y  L o  p r e s e n t  a c o m p o s i t e  

a i r  p i . c t u r e  i n  an e n t i r e  a r e a  o f  o p e r a t i o n s  would e n a b l e  t h e  

Air F o r c c  t o  b e t t e r  pe r fo rm t h e  r c s p o n s i b i l i t i e s  o f  t h e  Area 

A i r  De fcnse  Commander and A i r s p a c e  C o n t r o l  A u t h 0 r i . t ~ .  T h i s  

c a p a b i l i t y  j .s  a s i g n i f i c a n t  improvement  o v e r  t h e  c u r r e n t  

TACS command and c o n t r o l  s t r u c t u r e  c a p a b i l i t y .  T a b l e  8 

p r o v i d e s  a compar i son  of t h e  two s y s t e m s .  As ment ioned  

p r e v i o u s l y ,  HCE h a s  added  f l e x i . b i l . i t y  n o t  a v a j . l a b l e  i n  t h e  

FACP. The \ICE h a s  t h c  c a p a b i l i t y  t o  r ecc i .ve  r a d a r  p l o t  d a t a  

f rom a r emote  r a d a r  s c t ;  t h e r e f o r e ,  t h e  l o r w a r d  d e p l o y e d  

A !l/T SQ- 6 1 0 p I? r a t io t i  s C e n t r a 1 and A N  / TSC-53 Con in u n ic n tio n s 

C e n t r a l  c o u l d  be e l i m i n a t e d .  A f o r w a r d  dep loyed  r emote  

AN/TPS-43E  r a d a r  s e t  c o ~ i l dr e c e i v e  and t r a n s m i t  d a t a  

a u t o m a t i c a l l y  t o  t h e  MCE i n  t h e  r e a r  a r e a  v i a  a n  A K / T R C - 9 7  

t r o p o s c a t t e r  rad i .0  s e t .  Employing t h i s  t e c h n i q u e  w o u l d  
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r e q u i r e  o n l y  a f o r w a r d  d e p l o y e d  riill2r s e t  a n d  t r o p o s c a t t e r  

r a d i o  s e t ,  C h a p t e r  V w i l l  d i s c u s s  t h e  i n h e r e n t  f l e x i b i l i t y  

o f  MCE i n  g r e a t e r  d e t a i l . .  

MCE p r o v i d e s  o n e  a d d j . t j . o n a 1  c a p b i l i t y  t h a t  c a n n o t  be 

e q u a t e d  t o  a p r e s e n t - d a y  TACS copi ihi1: i ty .  T h e  TAF h a s  

d e v e l o p e d  a S t a t e m e n t  o f  O p e r a t i . o n a 1  Yeetl ( S O N )  f o r  a G r o u n d  

A t t a c k  C o n t r o l  C e n t e r  ( G A C C )  c a p a b i l i t y .  New s e n s o r s  bef ing  

d e v e l o p e d  a n d  i n t r o d u c e d  i . n t o  t h e  Air F o r c e  i n v e n t o r y  w i l l  

p r o v i d e  a c c u r a t e  a n t l  t i m e l y  i n f o r m a t i o n  o n  g r o u n d  t a r g e t s .  

T h e  G A C C  w o u l d  m a k e  i t  p o s s i b l e  t o  r e s p o n d  q u i c k l y  antl 

a t t a c k  enemy g r o u n d  t a r g e t s  l o c a t e d ,  f o r  t h e  most. p a r t ,  .in 

t h e  e n c m y  r e a r  a r e a .  T h i s  t o t a l  1.y new G A C C  c a p a b l l , i , t y  can  

b e  p r o d u c e d  u s i n g  MCF: a s  t h e  h a r d w a r e  b a s e l i n e .  

SUP1I 1A R Y 

T h e  M o d u l a r  C o n t r o l  E q u i p m e n t  (>ICE) e n v i s i o n e d  t o  

r e p l a c e  c u r r e n t  TACS e q u i p m e n t  c o n s i s t s  o f  t w o  k e y  

c a p a h i l i t i e s  t o  i m p r o v e  t h e  g r o u n d  s u r v e i l l a n c e  a n d  c o n t r o l .  

e l e m e n t s .  F i r s t ,  MCE wil.1. r e p l a c e  t h e  o p e r a t i . o n a 1  

f a c i 1 . i t i . e ~o r  t h e  C o n t r o l  a n d  R e p o r t j . n g  C e n t e r  ( C K C ) ,  t h e  

C o n t r o l  a n d  R e p o r t i n g  P o s t  ( C R P ) ,  t h e  >lessage P r o c e s s i n g  

C e n t e r  (MPC) ,  a n d  t h e  F o r w a r d  Ajr C o n t r o l .  P o s t .  T h e  m o d u l a r  

a p p r o a c h  p r o v i . d e s  t h e  c a p a b i l - i t y  f o r  'TAUTL A a n d  TADII .  B 

d a t a  l i n k  i n t e r o p e r a b i l i t y  i n  eech  O p e r a t i o n s  Y o d u l e .  T h i s  

p r o v i d e s  a n  automated c a p a b i . l j . t y  down t o  t h e  FACI' 1 .evel .  
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Second MCE: p r o v i d e s  t h e  ha rdware  b a s e l i n e  f o r  t h e  Ground 

At.tack C o n t r o l  C e n t e r  (GACC). T h i s  n e w  o p e r a t i o n a l  

c a p a h i  i t y  w i l . l .  p e r m i t  d i s p l a y  o f  t i n e - s e n s i  t . ive  ground 

t a r g e t s  ( t a n k / t r o o p  c o n c e n t r a t i o n s ,  t h r e a t  e m i t t e r s ,  h i L ; h  

v a l u c  poin t .  r .argeLs)  i n  t h c  enemy second eche lo r l .  G A C C  w i 1  

r e c e i v e  a n d  d i s p 1 . a ~ ground t a r g e t s  based on s e n s o r  d a t a  l r n m  

J o i n t  S u r v e i l l a n c c  and 'Target A t t a c k  Ratlor System ( J O I K ' L '  

STARS), P r e c i s i o n  L o c a t i o n  and S t r i k e  System ( P L S S ) ,  and 

Advanced S y n t h e t i c  A p e r t u r e  Radar System ( A S A R S ) .  T h i s  G,\CC 

c onc L' 11 t wo u 1d d e c e n t a l i z e  t h e  e x e c u t - t o n  o f  a i r  a t t a c k s  

a g a i n s t  desj .gnatet1 L m e - s c n s i t i v e  ground t a r g e L s  t o  i~ ground 

a t t a c k  c o n t r o l  fu t i c t  o n  modelcd o n  t h o  C o n t r o l  ; ind  ReporL.irig 

Ce 11t e r . 
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CHAPTER V 

FORCE T N T E G R A T I O N  O F  MCE I N T O  T l l E  Tr\CS STRUCTIJRE 

The i n t r o d u c t i o n  of Modul.ar C o i i t r o l  Equipment ( M C E j  

i n t o  t h e  T a c t i c a l  Air C o n t r o l  System (TACS) i n v e n t o r y  w i l l  

r e q u i r e  ii r e a s s c s s m c n t  of c u r r e n t  deployment  and employment 

s t r a t e g y .  MCE i s  a new s y s t e m  which p r o v i d e s  i n c r e a s e d  

f l e x i h i . l i t y  and improved c a p a b i l i t i e s ;  however ,  t h e  TACS 

w i l l  n o t  r e a l i z c  a l l  t h e  enhancemen t s  u n l e s s  a s y s t e m a t i c  

f o r c e  i . n t e g r n t i o n  a p p r o a c h  i s  u n d e r t a k e n .  

F o r c e  i n t e g r a t i o n  i s  t h e  i n t r o d u c t i o n ,  
i n c o r p o r a L i o n ,  and s u s t a i n n i e n t  of  d o c t r i n e ,  new 
o r g a n i z a t i o n s ,  and new equipment  i n t o  an  e x t a n t  
f o r c e  s t r u c t u r e .  I t  m u s t  be u n d e r s t o o d  t h a t  
t h i s  i s  a mu:Lt:idj.niensiorial a f f a f r  t h a t  a f f e c t s  
e v e r y  l e v e l  o f  an  o r g a n i z a t i o n .  

N C E  f o r c e  i n t e g r a t i o n  w i l l  p r e s e n t  p rob lems  as t h e  new 

systein i s  i n t r o d u c e d  i n t o  an  e x i s t i n g  s t r u c t u r e .  Many 01' 

t h e  problems w i l l  he g e n e r a t e d  b y  t h c  chnngcs  that :  w i l l  

accompany t h e  i n t c g r a t i on. 

MCE w i l l  u t i l i z e  a c o m p l e t e l y  new f a m i l y  o f  

c q u i p m e n t ;  t h e r e f o r c ,  change  w i l l  impac t  e v c r y  l e v e l  o f  t.he 

TACS s t r u c t u r e .  S e v e r a l  c h a r a c t e r i s t i . c s ,  common t.o any 

l a r g e - s c a l e  c h a n g e ,  w i l l  be r e c o g n i z a b l e  a s  MCE i s  

i r i t r o d u c e d  i n t o  t h e  s t r u c t u r e .  C h a r a c c c r i s t i c s  o f  t h e  

s t a t e s  o f  change  a r e  summarized i n  T a b l e  9 .  2 
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As MCE i s  f i e l d e d  a n d  nioves t h r o u g h  e a c h  s t a g e ,  t h e  change  

s h o u l d  be managed and n o t  j u s t  a l l o w e d  t o  happen .  

R e s i s t a n c e  i s  somet imes  t h e  i n i t i a l .  r e s p o n s e  when human:; a r c  

c o n f r o n t e t l  w i t h  c h a n g e ;  t h e r e f o r e ,  change  management s h o u l d  

t a k e  i n t o  c o n s i d e r a t i o n  t h e  human d i m c n s i o n .  T h i s  humail 

d imens ion  s h o u l d  h e  c o n s i d e r e d  e a r l y  i n  t h c  t r a n s i t i o n  

p r o c e s s .  E d u c a t i o n  and t r a i n i n g  w i l l  be r e q u i r e d  t o  ensur -c  

a c o m p l e t e  changc  in p h i l o s o p h y  and a t t i t u d c s .  T h i s  

e d u c a t i o n  a n d  t r a i n i . n g  p r o c e s s  w i l l  be t h e  c a r r i . e r  wave f o r  

i n c o r p o rii t ing a nd s 11 s t a i 11j. ng d oc t r i ne . 
Doctr-i ,ne sIiou1.d remain  t h e  touchstoi i r !  f o r  t h e  

u t i l i z a t i o n  o f  men, e q u i p m e n t ,  and t a c t i c s  d u r i n g  t h c  

t r a n s i . t i o n  s t a t e s  from i n i t i a l  f o r c e  m o d e r n i z n t  i o n  t o  t o t a l  

f o r c e  i n t e g r a t i ~ n . ~  D o c t r i n e  s h o u 1 . d  t r i g g e r  e v e r y t h i n g  --

p l a n n i n g ,  t a c t i c s ,  and s t r a t c g y .  D o c t r i n e  f o r  t h e  TACS i s  

p r e s c r i b e d  i n  t \ i r  F o r c e  Manual 2 - 7  and p r o v i d e s  t h e  b a s i c  

framework f o r  command a n d  c o n t r o l  of  T a c t i c a l  Air F o r c e s .  

A n y  deployment  o r  employment c o n c e p t  stemming from t h i s  

broad d o c t r i n a l  g u i d a n c e  s h o u l d  be d i r e c t l y  1.inked t o  

c u r r e n t  var t j .me r e q u i r e m e n t s  and be c o n s i s t e n t  w i t h  t h e  'l't\CS 

worldwide c o n l i n g e n c y  commitment.  T h i s  means be ing  ab1.e t o  

s a t i s f y  a broad  n i i . s s i o n  s t a t e m e n t  u s i n g  tloctr:i,ne t h a t  i s  

c u r r c n t  and c a p a b l e  o f  a c h i e v i n g  o b j e c t i v e s  i n  s u p p o r t  01' 

n a t i o n a l .  p o l i c y .  T h e  end r e s u l t  i s  a command and c o n t r o l .  

s t r u c . t u r e  t h a t  i s  s i m p l e ,  and c o n s i s t e n t  w i t . h  t h e  p h i l o s o p h y  

o f  ce i i t ra1 . i  zed c o n t r o l  and d e c e n t r a l i z e d  e x e c u t i o n .  
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As d i s c u s s e d  i n  C h a p t e r  I ,  d o c t r i n e  h a s  s o m e t i m e s  

l a g g e d  b e h i n d  o u r  t e c ! ' ; i o l o g i , c a l  a d v a n c e s ,  T h e r e f o r e ,  f o r  a 

w e a p o n s  s y s t e m  t o  h a v e  u t i l i t y ,  i t  m u s t  p r o v i d e  t h e  

c a p a b i l i t y  t o  e x e c u t e  c u r r e n t  d o c t r i n e  a n d  h a v e  t h e  

c a p a h i l i  t y  t o  c o u n t e r  t h e  p r e s e n t  t h r e a t .  PICE p o s s e s s e s  

t h e s e  c a p a h l . l i t i e s  a n d  p r o v i d e s  i m p r o v c d  c a p a b i l i t i e s  o v e r  

t o d a y ' s  g r o u n d  TACS s y s t e m .  T h e  Air F o r c e  s h o u l d  e n s u r e  

t h a t  t h e  p r e s e n t  d o c t r i n e  r e m a i n s  c u r r e n t  a n t l  a l i g n e d  t o  the  

s y s t e m ' s  t e c h n o l o g i c a l  c a p a b i l i t y .  0 n l . y  by s a t i s f y i n g  b o t h  

o b j e c t i v e s  w i l l  t h e  TACS be c a p a b l e  o f  m e e t j . r i g  command  a n d  

c o n t r o l  c h a l l e n g e s .  

MCE f o r c e  i n t e g r a t i o n  s h o u l d  not. s t o p  w . i . t h  f i e l d i n g  a 

t e c h n o 1  o g i . c a l . 1 . y  s u p e r i o r  sys t em a n d  a I , i , g n i n g  t l o c t r : i . n c  t o  t he  

t e c h n o l o g i c a l  c a p a b i l  i . t y .  T h e r e  m u s t  a l s o  b e  a c h a n g e  i n  

t h i n k i n g  c o n c e r n i n g  M C I l  d e p l o y m e n t  a n t l  e m p l o y m e n t  s t r a t c g y .  

T o d a y ' s  g r o u n d  TACS d e p l o y m e n t  a n d  e m p l o y m e n t  t h i n k i n g  

s h o u l . d  n o t  p r o v i d e  t h e  model.  a r o u n d  w h i c h  n e w  c o n c e p t s  a r e  

d e v e l o p e d .  NCE s h o u l d  b e  r e c o g n i x c t i  a s  a n  i m p r o v c d  

g e n e r a t i o n  o f  e q u i p m e n t  r e q u i r i n g  new a n d  i m p r o v e d  m e t h o d s  

o f  d e p l o y m e n t  a n d  c m p l o y m e n t .  T h e  n e x t  s e c t i o n  w i l l .  s u g g e s t  

s o m e  n e c e s s a r y  c h a n g e s  i n  g r o u n d  s u r v e i l l a n c e  a n d  c o n t r o l .  

d e p l o y m e n t  a n d  e m p l o y m e n t  s t r a t e g y  b r o u g h t  a b o u t  b y  MCE. 
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DEPLOYMENT A N D  ENPLOYMEN'T STRATEGY 

NCE w i 11 p r o v i d e  i n c r e a s e d  o p e r a t io 11a I. c a pa b i 1i t i.e s 

and f l e x i b i l i t y .  C e r t a i n  c h a n g e s  i n  the ground s u r v c i l l a n c c  

and c o n t r o l  deployment  and employment s t r a t e g y  a r e  t h e r e f o r e  

a p p r o p r i a t e  and n e c e s s a r y .  As d i s c u s s e d  i n  C h a p t e r  111, L h e  

c u r r e n t  ground TACS e l e m e n t s  e q u a t e  t y p e  o f  equ ipmen t  t o  

f u n c t i o n .  The AN/TSQ-91 i s  a C o n t r o l  a n d  R e p o r t i n g  C e n t e r  

(CRC) o r  C o n t r o l  and R e p o r t i n g  P o s t  ( C K P ) .  The AN/TSQ-61 i s  

a Forward Air C o n t r o l  P o s t  (E'ACP), a n d  t h e  AN/TYC-10 i s  a 

Message P r o c e s s i n g  C e n t e r  (NPC). T h f s  t y p c  o f  

e q u i p m e n t - f u n c t i  on r c  L a t i o n s h i p  a l s o  a p p l - i e s  t o  t h e  commarid 

and c o n t r o l .  s t r u c t u r e  and i n f o r m a t i o n  r e p o r t i n g  h i e r a r c h y .  

The TACS s t r u c t u r e  o f  F A C P ' s  r e p o r t i n g  t o  C K P ' s  which i n  

turn r e p o r t  t o  t h e  C R C  was d e s i g n e d  p r i m a r i l y  t o  p r o v i d e  

a d e q u a t e  s p a n  of c o n t r o l .  o l  t h e  manual FACI' r a d a r  e l e m e n t s .  

W i t h  M C E ,  t h e  employment c a p a b i l i t i e s  w i l l  d i f f e r  

s i g n i f i c z i n t l y  from t o d a y ' s  s y s t e m .  The improvements  a r e  

s u c h  tha l :  t h e  o l d  c o n c e p t s  no l o n g e r  a p p l y .  T w o  s i g n i f i c a n t  

d i f  Fercnc:es invo . lve  t h e  CRI'  and MPC equipmelit  and f u n c t i o n ,  

The C R P  p o s s e s s e s  c n p a b i l - i t i e s  s i m i l a r  t o  t h e  C K C  and may 

assume C R C  f u n c t i o n s  when r e q u i r e d .  The CRP a l s o  f u n c t i o n : ;  

a s  an  i n f o r m a t i o n  f i l t e r  and r e l a y  e l e m e n t  c o n n e c t i n g  t h e  

au tomated  C R C  w i t h  t h e  manual FACP.  The HPC p r o v i d e s  t h e  

T A D T L  A c o n n e c t i v i t y  w i t h  t h e  USAI: E-3h Airlioriie Warning aiid 

C o n t r o l  System (A!JACS), t h e  two Navy s y s t e m s  (N'I'DS and 



ATDS), and t l ie  U .  S .  M a r i n e  C o r p s '  TADIL A e l c m e n t s .  The 

MPC a l s o  i s  c z ; , a b l e  of t e c h n i c a l .  and t a c t i c a l  iiianagement o f  

d a t a  r e c e i v e d  f rom i n t e r f a c i n g  u n i t s .  MCE a d d s  a new 

d imens ion  t o  t h e  TACS s t r u c t u r e .  Each PICE O p e r a t i o n s  l l o d u l e  

i n c . l u d e s  a func t . i ona I .  CRC a n d  MPC c a p a b i l i t y .  The s p e c i . f i c  

r e q u i r e m e n t  f o r  C R P  and MPC t y p e  equipment  and f u n c t i o n s  a r e  

no l o n g e r  r e q u i r e d .  

T h i s  change  i .n  T h C S  t h i n k i n g  i m p l i e s  some c h a n g e s  f o r  

t h e  f u t u r e  ground TACS s u r v e i l l a n c e  and c o n t r o l  e1.enients. 

The i n h e r e n t 0 p e r  a t  i o n s Mod ti 1e c onimo na 1i t y a v a i. I. a b 1e w i L h 

MCE c r c a t c s  a r e q u i r e m e n t  f o r  o n l y  two f a c i l i t i e s  a s  WL'  know 

them t o d a y  -- t h c  C R C  a r i d  FACP. ' I ' a l< ing  t h i s  concepl .  a s t e p  

f u r t h e r ,  t h e  f u t u r e  TACS s t r u c t u r e  w.il1 r e q u i r e  o n l y  f o r w a r d  

d e p l o y e d  and r e a r  a r e a  d e p l o y e d  s u r v e i l l a n c e  a n d  c o n t r o l .  

e l e m e n t s .  T a i l o r i n g  t h e  s i z e  o f  t h e s e  g e n e r i c .  e I e m e n t s  o u s t  

c o n s i d e r  s e n s o r  c o v e r a g e ,  r e q i i i r e d  e l c m c n t s  f o r  i n t e r f a c e  

w i t h  o t h e r  coinmand and c o n t r o l  e l e m e n t s ,  and t h e  n e c e s s a r y  

communica t ions  t o  p r o v i d e  a v i a b l e  c o n t r o l  sys t c in .  

T a i l o r i n g  m u s t  a l s o  c o n s i d e r  t h e  s i z e  a n d  t o p o g r a p h y  o f  t h e  

a r e a  of o p e r a t i o n ,  t y p e s  of  o p e r a t i o n s  p l a n n c i l ,  Lhe t h r e a t ,  

4and d e s i r e d  systeiii r e d u n d a n c y .  Usc o f  a g e n e r i c  s t r u c t u r e  

t h a t  u t i l i z e s  f o r w a r d  and r e a r  dep loyed  e l -ements  w o u l d  a l l o w  

t h e  e1.ement.s t o  be s i z e d  based o n  t h e  r e q u i r e d  f u n c t i o n .  

This f l e x i b i l i L y  p e r m i t s  t a . i l , o r  i n g  t o  l a r g e  o r  s m a l l  sca1.e 

o p e r a t i o n s .  In a d d i t i o n ,  cons i .dera t i .on  s h o u l d  b e  g i v e n  t o  

t h e  e s s e n t i a l  command and c o n t r o l  f u n c t j . 0 1 1 ~o f  
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b a t t l e / a i r s p a c e  management,  a i r  surveillance/identification, 

i n t e r f a c e  management,  and weapons c o n t r o l .  5 

T a i l o r i n g  t h e  MCE t o  a p a r t i c u l a r  r e q u i r e m e n t  is 

a c h i e v e d  t h r o u g h  t h e  u s e  of one o r  more O p e r a t i o n s  !lodules.  

Each O p e r a t i o n s  ~ l o t l u l eh a s  a f u l l  syst.cm f u n c t i o n a l  

capa l ) i1 , i . t y ,  and a d d i t i o n a l  O p e r a t i o n s  Modules ciin be a d d e d  

depend ing  o n  t h e  t a c t i c a l  s i t u a t i o n ,  U s i n g  t h i . s  a p p r o a c h ,  

t h e  ground TACS c a p a b i l i t y  d e s i r e d  wotild be e x p r e s s e d  i i i  

t e r m s  o f  t h e  number of MCE O p e r a t i o n s  Modu.les r e q u i r e d  t o  

pe r fo rm t h e  c s s e n t i . a l  command and c o n t r o l  f u n c t j . o n s  i n  Lhe 

f o r w a r d  a n d  r e a r  a r c a .  The name a s s i g n e d  t h e  e l e m e n t s  Lhat 

pe r fo rm t h e s e  e s s e n t i a l  f u n c t i o n s  w i l l  n o t  be e x t r e m e l y  

importanl : .  However, t h e  t e r m s  s e l e c t c d  s h o u l d  p r o b a b l y  

c o n s i d e r  t h e  g e o g r a p h i . ~  l o c a t i o n  o f  t h e  f a c i l i t y  o n  t h e  

b a t t l e f i e l d  ar id  t h e  f u n c t i o n  per formed i n  r e l a t . i o n  t o  t h e  

t a c t i c a l  l o c a t i o n ,  Two t e r m s  c o u l d  be used t o  c o n n o t e  t h e  

f a c i l i t y ' s  m i s s i o n  when u s i n g  t h i s  c r i t e r i a .  The C o n t r o l  

and Kepor t i .ng  C e n t e r  w o u l d  be termed a Rear A r e a  C o n t r o l  

C e n t e r  (RACC). Using t h e  same g e o g r a p h i c  arid f u n c t i o n a l  

p h i l o s o p h y ,  t h e  Forward Air C o n t r o l  P o s t  woultl be c a l l e d  a 

Forward Ai r  C o n t r o l  C e n t e r  (FACC). 

The Rear Area C o n t r o l  C e n t e r  (RACC) would be formed 

b y  i n t e r c o n n e c t i n g  f o u r  O p e r a t i o n s  Modules w i t h  f i b e r  o p t i c  

c a b l e .  The RACC w o u l t l  i n c l u d e  c a p a b i l i t i e s  t o r  

b a t t l e / a i r s p a c e  management,  a i r  s u r v e i l l a n c e / : i . d e n t i f i c a t i o n ,  

i n t e r f a c e  management,  and weapons c o n t r o l .  T h i s  f o u r  
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O p e r a t i o n s  M o d u l e  c o n f i g u r a t i o n  would e n a b l e  t h e  R A C C  t o  

c o n t r o l  all t a c t i c a l  a i r  o p e r a t i o n s  i n  t h e  a r e a  o f  

o p e r a t i o n .  I n  a d d i t i o n ,  i t  would provi .de a capability t o  

i n t e r f a c e  and cent ra1 . l .y  manage t h e  t e c h n i c a l  and  t a c t i c a . 1  

d a t a  r e c e i v e d  from J o . i n t  a n d  A l l i e d  s e r v i c e  s y s t e m s .  Tt1.i.s 

i . n t e g r a t i o n  would e n a b l e  t h e  Tact- i .ca1 Air F o r c e s  ( T A P )  

Commander t o  p r o v i d e  c e n t r a l i . e e d  c o n t r o l .  of a l l  T a c t i c a l  A-ir 

F o r c e s  a s s i g n e d  o r  a t t a c h e d .  

A f o u r  O p e r a t i o n s  Module R A C C  would c o n t a i n  s i x t e e n  

o p e r a t o r  c o n s o l e  u n i t s  c a p a b l c  O C  d i s p l a y i n g  t h e  r e a l - t i m e  

s i t u a t i o n .  This c o n f i g u r a t i o n  would p r o v i d e  two m o r e  

c o n s o l e s  t h a n  t h e  ex - i s t i . ng  4071, C K C .  S . ix t een  s c o p c s  a r e  

a v a i l a b l e  when a n  MPC i s  c o l l o c a t e d  w i t h  t h e  C R C .  S i n c e  t h e  

KACC h a s  a C R C  and MPC c a p a b i l i t y ,  t h e  CKC and MPC 

compar i son  j .s t h e  most a p p r o p r i a t e .  The s i x t e e n  c o n s o l e s  

c o u l d  be d i v i d e d  b y  f u n c t i o n  t o  p e r f o r m  t h e  f o l l o w i n g  t a s l c s :  

f o u r  f o r  b a t t l e / a i r s p a c c  management,  f o u r  For a i r  

surveillance/identification, two f o r  i - n t e r f a c e  nianagelnent, 

a n d  s i x  f o r  weapons c o n t r o l .  T h i s  i s  o n l y  a recommended 

a s s i g n m e n t  and an  i n c r e a s e  o r  d e c r e a s e  i n  a f u n c t i o n a l  a r e a  

woul.d be s c e n a r i o  d e p e n d c n t .  

The Forward Air C o n t r o l  C e n t e r  (FACC) would h e  

employed i n  t h e  f o r w a r d  a r e a .  Each PACC woi11,d c o n s i s t  o f  

two O p e r a t i o n s  Modules .  T h e  f u n c t i o n s  o f  a FACC wou1.d be t o  

p r o v i d e  a i r  s u r v e i l l a n c e  a n d  ear1.y w a r n i n g ,  weapons cont ro . I  , 

and b a t t l e  and a i r s p a c e  management . in t h e  f o r w a r d  a r e a .  
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Each FACC would have  t h e  MPC i . n t e r f a c e  c a p a b i l i t y  t o  f u l l y  

i n t e r o p e r a t e  w i t h  o t h e r  ground TACS e l e m e n t s  and t h e  E-3A. 

A d d i t i o n a l l . y ,  a s  w i t h  t h e  R A C C ,  e a c h  I'ACC would be capab1.c 

of i n t e r f a c i n g  w i L h  t h e  U .  S .  A r m y  AN/TSQ-73 Ajr  Defense  

Command arid C o n t r o l  System (AADCCS), t h e  U. S .  Navy and 

A i r b o r n e  T a c t i c a l .  Data  Sys t ems  (KTDS/t\'I'DS), t h e  U. S .  Marine 

Corps  Air  Conimantl and C o n t r o l  Sys tems (MACCS), and A 1  l i c t l  

command and c o n t r o l  s y s t e m s .  

A t w o  O p e r a t i o n s  Module Forward Air C o n t r o l  C e n t p r  

would p r o v i d e  e . i g h t  o p e r a t o r  c o n s o l c  p o s i t  i o n s .  T h i s  i s  ii i i  

i n c r e a s e  of  f o u r  c o i i s o l e s  o v e r  t h e  e x j  s t i n g  FACf' .  'Today ' s  

FACP h a s  a f o u r  c o i i s o l c  c a p a b j . 1 i . t ~-- two i n  t h e  ANITSQ-61 

and two :in t h e  AN/ ' rPS-43 r a d a r  van.  T h i s  one hundred  

p e r c e n t  i n c r e a s e  i n  d i s p l a y  c a p a b i l i t y  may . i n i t i a l l y  seem 

e x c e s s i v e .  The  c a p a b i l i t y  i s  j u s t i f i e d  because  t h e  e x t r a  

c o n s o l e s  and comnit inicat ions would eneb:Le t h i ?  A i r  F o r c e  t o  

t a k e  a d v a n t a g e  o f  operi i t ior ia .1  c a p a b i l i t i e s  and 

i n t e r o p e r a b i l i t y  n e v e r  b e f o r e  a s s o c i a t e d  w j . t h  a manual FACP. 

The e igh t .  c o n s o l . e s  c o u l d  be d i v i d e d  b y  €uncLion  t o  perfor in  

t h e  f o l l o w i n g  t a s k s :  f o u r  f o r  weapons c o n t r o l . ,  two f o r  a i r  

s u r v e i l l a n c e  and e a r l y  w a r n i n g ,  one  f o r  batt.16: and a i r s p a c e  

managenlent, arid one  f o r  i n t e r f a c e  management. The number oE 

Forward Li.r Control C e n t e r s  r e q u i r e d  would depend o n  t h c  

t a i I o r i . n g  f a c t o r s  p r e v i o u s l y  d i s c u s s e d .  

One s i g n i f i c a n t  c a p a b  l i , t y  d e r i v e d  from N C E  i s  

t o t a l  u n r e l n t e d  t o  t h e  r e p  acernent o f  o p e r a t i o n s  
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f a c i l i t i e s  o f  t h e  e x i s t i n g  command a n d  c o n t r o l  s t r u c t u r e .  

MCS :~ -ou ldbe t h e  h a r d w a r e  b a s e l i n e  f o r  a new command a n d  

c o n t r o l  f a c i l i t y  -- t h e  G r o u n d  A t t a c k  C o n t r o l  C e n t e r  (CACC).  

T h e  G A C C  m i s s i o n  w o u l d  b e  t o  p r o v i d e  ii c o n t r o l  c a p a b i l i t y  

f o r  a i r  a t t a c k s  a g a i n s t  t i m e - s e n s j . t i v e  g r o u n d  t a r g e t s .  

T h r e e  MCE O p e r a t i o n s  !lodill e s  cou1.d p r o v i d e  t h e  n e c e s s a r y  

o p e r a t o r  c o n s o l e  u n i t s  a n d  c o m m u n i c a t i o n s  t o  s u p p o r t  t h e  

G r o u n d  A t t a c k  C o n t r o l  C e n t e r  f u n c t i o n  o f  b a t t l e / i n t e r f a c c  

m a n a g e m e n t ,  s u r v e i l l a n c e ,  a n d  a t t a c k  c o n t r o l .  One e x a m p l e  

o f  how t h e  O p e r a t i o n s  M o d u l e  f u n c t i o n a l  u s s j . g n m e n t  m i . g h t  b e  

o r g a n i z e d  i s  c i s  f o l . 1 o w s :  o n e  O p e r a t i o n s  M o d u l e  ( f o u r  

c o n s o 1 . e ~ )for o v e r a l l  b a t t l e  m a n a g e m c n t ,  one 0 p e r a t . i . o n s  

M o d u l e  ( f o u r  c o n s o l e s )  t o  c o o r d i n a t e  a n d  d e c o n f l i c t  t h e  a.ir 

a n d  g r o u n d  p i c t u r e  a n d  p r o v i d e  s e n s o r  m a n a g e m e n t ,  a n d  one  

O p e r a t i o n s  Yodu1.e ( f o u r  c o n s o l e s )  t o  s u p p o r t  t h e  a t t a c k  

c o n t r o l .  f u n c t i o n .  

MCK i s  t h e  p r i m a r y  c a n d i d a t e  t o  r e p l a c e  t h e  a g i n g  

e q u i p m e n t  b e i n g  u s e d  i n  t h e  TACS. MCE, h o w e v e r ,  p r o v i d e s  

more t h a n  a o n e - f o r - o n e  replace men^ v a l u c  o v e r  t h e  c u r r e n t  

system. W i t h  i n n o v a t i v e  and  i m a g i n a t i v e  t h i n l c i n g ,  MCE c o u l d  

p r o v i d e  a s y s t e m  f o r  t h e  T a c t i c a l .  Air F o r c e s  ( T A F )  Coiiimandr9r 

t h a t  i s  a t r u e  f o r c e  m u l t i p l i e r .  
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E!jUSSI 1,AINRDOCT 

"Air F o r c e  Manual 2 - 7  e s t a b l i s h e s  t h e  o p e r a t i o n a l  

d o c t r i n e  f o r  d i r e c t  i . n g ,  c o o r d i n a t i n g ,  a n d  c o n t r o l l i n g  

T a c t i c a l  t \ i r  F o r c c s  i n  combat and t h e  eml~loyment  o f  a TACS 

i n  s u p p o r t  o €  t a c t i c a l  a i r  o p e r a t i o n s , .  ' IG ' T h i s  manual  i s  

w r i t t e n  i n  v c r y  broad  t e r m s  and a d d r e s s e s  command a n d  

c o n t r o l  p r i n c i p l e s  a n d  f u n c t i o n s .  The d o c t r i n e  p r o v i d e s  

g e n e r a l  g u i d a n c e .  T h i s  g u i d a n c e  g i v e s  t h e  TACS l a t i t u d e  L o  

f u n c t i o n  w i t h i n  t h e  framework of c e n t r a l i z e d  c o n t r o l  antl 

decen t . r a  Lized execut , i ion.  

The h i s t o r i c a l  e v o l u t i o n  of  t h c  TACS has  been a s l o u  

p r o c e s s  accompariicd b y  s t r o n g  r e s i s t a n c e  t o  any c h a n g e .  T h e  

e s s e n t i a l  command a n d  c o n t r o l .  f u n c t i o n s  have  a l s o  evolvc t i  

o v e r  t i m e  a n d  s h o u l d  remain  v a l i d  f o r  t h e  C o r e s e e a b l e  

f u t u r e .  MCE w i l l  p r o v i d e  t h e  t e c h n o l o g y  L o  per fo rm t h e  

e s s e n t i a l  command antl c o n t r o l  f u n c t i o n s  a n t l  be a n  c f f e c t i v c  

weapons s y s t e m  a g a i n s t  c u r r e n t  t h r e a t s .  However, t h e  )ICE 

m o d e r n i z a t i o n  e f f o r t  s h o u l d  n o t  be vi.cwed a s  a r e v o l u t i o n a r y  

s t e p .  The d o c t r i n a l  c o n c e p t s  used t o d a y  w j l l  be va1.id w i t h  

X C E .  Thc! d i .Cfe rcnce  i.s t h a t  MCE w i l l  p r o v i d c  t h e  

t c c h n o l o g i c a l  c a p a b i l i t i e s  t o  e x e c u t e  cur re i l l :  d o c t r i n e .  

T h i s  e x e c u t i o n  c a p a b i l i t y  i s  i n  j e o p a r d y  w i t h  t h e  c u r r e n t :  

g r o u n d  TACS e l e m e n t s .  No f u n c t i o n s  have  b e e n  changed w i t h  

M C K ,  t h c y  a r e  o n l y  r e p a c k a g e d  t o  f o c u s  at tent . i .or i  o n  

c o r r e c t i n g  problems w i t h  m o b i l i t y ,  s u r v i v a b i l . i . t y ,  a n t l  
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e q u i p m e n t  o b s o l . e s c e n c e .  l n  a d d j . t i o n ,  Y C i .  t.:ixtr3s a d v a n t a g e  o f  

t h e  n e a r - t e r m  o p p o r t u n i t y  t o  b u i l d  a G r o u n d  : \ t t a c k  C o n t r o l  

C e n t e r  c a p a b i l i t y .  S p e c i f i c a l l . y ,  t h i s  cc;-~es f r o m  t h e  v e r y  

g r e a t  s i m i l a r i t y  h e t w e e n  t h e  g r o u n d  a t t a c k  c o n t r o l  p r o c e s s  

( a n  a i r  c o n t r o l  p r o c e s s )  a n d  t h e  a i r  c o n t r o l  p r o c e s s  a s  

p r a c t j . c e d  by t h e  a i r  c o n t r o l  e lements .  

D o c t r i n e  f o r  t h e  TACS s t r u c t u r e  w i l l  n o t  c h a n g e  w i l . h  

t h e  f o r c e  i n t e g r a t i o n  o f  MCE. C u r r e n t  d o c t r i n e  i s  v a l i d  a n d  

s h o u l d  p r o v i d e  t h e  f o u n d a t i o n  f o r  d e v e l o p i n g  new s t r a t e g y  

a n d  t a c t i c s .  T h i s  d o e s  n o t  m e a n  t h a t  w i t h  MCE e v e r y t h i n g  

w i l l  remain t h e  s a m e .  >ICE i n t e g r a t . i . o n  w i l l  r e q u i r e  many 

c h a n g e s .  T h e s e  c h a n g c s  w i l l  be n e c e s s a r y  t o  t a k e  a d v a n i r i i g e  

o f  f l e x i b i l i t y  n o t  a v a i . l a b l e  w i t h  t h e  c u r r e n t  TACS. MCF, 

be t i e d  i , n t o  m u 1 t i p l . e  r a d a r s / s y s t c m s ;  i t  can b e  r e m o t e d  f rom 

t h e  r a d a r ;  i t  c a n  b e  d e p l o y e d  a u t o n o m o u s 1 . y  a n d  w o r k  d i r e c t 1 . y  

w i t h  t h e  E - 3 A ;  a n d  i t  c a n  move q u i c k l y  t o  a n e w  l o c a t i o n  

w i t h o u t  d e g r a d i n g  t h e  o n - g o i n g  m i s s i o n .  I T h e s e  i m p r o v e m e n t s  

w i l l  g e n e r a t e  t h e  r e q u i r e m e n t  f o r  c h a n g e s  i n  s e v e r a l  a r e a s .  

T h e  o v e r a l l  TACS d e p l o y m e n t  c o n f i g u r a t i o n  o n  t h e  b a t t l e f i e 1 . d  

w i l l .  h a v e  t o  b e  c h a n g e d .  1 ’ r o c . e d u r e s  w i l l  h a v e  t o  b e  t o t a l l y  

r e v i s e d .  A c o o r d i n a t i o n  p r o c e s s  w i l l .  h a v e  t o  b e  d e v e l o p e d  

t o  a c c o m o d a t e  t h e  c h a n g e  f r o m  o p e r a t i n g  i n  a s i n g l e  f a c i l i . t y  

t o  a n  e n v i r o n m e n t  w h e r e  s e v e r a l  f u n c t i o n a l l y  s e p a r a t e d  

f a c i , l i t i e s  a r e  e n i p l o y c d .  T h e  r e q u i r e m e n t  t o  o p e r a t e  i r l  

s e p a r a t e  f u n c t i o n a l  a r e a s  w i . l l  c h a n g e  t h e  o p e r a t o r ’ s  w o r k  

e n v i r o n m e n t .  F i n a l . l p ,  a l l .  o f  t h e s e  c h a n g e s  wi1. l  i m p a c t  o n  
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t h e  h u m a n  d imens ion  and u n i t  a t m o s p h e r e .  These  c h a n g e s  wi . l l  

have t o  be r e c o g n i z e d  and managed t o  E u l l y  e x p l o i t  t h e  

enhancemen t s  o f  t h e  s y s t e m .  

FORCE STRUCTURE T S ! m  

A f o r c e  s t r u c t u r e  r e a l i g n m e n t  r i i . 11 .  be p a r t  o f  MCF 

€ o r c e  i n t e g r a t i o n .  The TACS i s  c u r r e n t l y  below t h e  1984 

d i r e c t e d  Time P h a s e d  F o r c e  Development: L i s t i n g  (TPFDL) 

war t ime  r e q u i r e r n c n t .  T h e r e  i s  no p l a n  t o  i n c r e a s e  t h e  'L'ACS 

u n i t  f o r c e  s t r u c t u r c  above  c u r r e n t  l c v e l s .  I t  i s  i.mportnr1t 

t o  n o t c  t h a t  FY87-94  USAF t a c t i . c a 1  coni~iiand and c o n t r o l  

p l a n n i n g  p r o j e c t s  an  even  g r e a t e r  i .nct-ease i n  t h e  r cqu i . r ed  

number o f  ground TACS i ~ n i t s . ~T a b l e  10 1.isi :s  t h e  

a p p r o x i m a t e  nuinbcr o f  u n i t s  t h a t  w i l l  b e  i n  t h e  TACS f o r c e  

s t r u c t u r e  i n  1988. The t a h l e  a l s o  d e p i c . t s  t h e  number o f  

O p e r a t i o n s  Nodules  r e q u i r e d  t o  r e p l a c c  t h c s c  ground TACS 

u n i t s  o n  a u n i t - h y - u n i t  r e p l a c e m e n t  b a s i s .  T h i s  >ICE 

replacement p r o c e s s  p r o v i d e s  a g r e a t e r  o v e r a l l  c a p a b i l i t y  t o  

a c c o m p l i s h  t h e  e s s c n t i a l .  command a i i d  c o n t r o l .  f u n c t i o n s .  

' T h i s  i n c r e a s e d  c n p a h i . l i t y  i s  s i g n i f i c a n t  b e c a u s e  t h e  TACS i s  

p r o j e c t e t l  t o  remain  below i . t s  d i r e c t e d  TPPDI,  war t ime 

r e q u i r e m e n t .  
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Not r e f l e c t e d  i n  T a b l e  10 i s  t h e  r e q u i r e m e n t  f o r  

a p p r o x i m a t e l y  e i g h t  Ground A t t a c k  C o n t r o l  C e n t e r s .  These  

eight :  G A C C ' s ,  c o n f i g u r e d  w i t h  t h r e e  O p e r a t i o n s  Nodules  c a c h ,  

would g e n e r a t e  i-i r e q u i r e m e n t  f o r  t w e n t y - f o u r  O p e r a t i o n s  

Modules .  T h i s  t w e n t y - f o u r  O p e r a t i o n s  Module c a p a b i l i t y ,  

p l u s  t h e  1 2 2  requi . re t l  t o  r e p l a c e  t h e  C K C / C R P ' s  and F A C P ' s ,  

b r i n g s  t h e  t o t a l  t o  1 4 6 .  I n  a d d i t i o n ,  one  O p e r a t i o n s  Modu1.e 

c o u l d  be c o l l . o c a t e d  w i t h  e a c h  T a c t i c a . :  Air C o n t r o l  C e n t e r  

(TACC) t o  p r o v i d e  a r e a l - t i m e  a i r  s i t u a t i o n s  d i s p l a y  t o  t h e  

TACS command e l e m e n t .  U s i n g  t h i s  l o g j . c ,  1 4 9  O p e r a t i o n s  

Modules would s a t i s f y  t h e  1988 f o r c e  r e q u i r e m e n t .  

S U M M A R Y  

Modular C o n t r o l  Equipment (MCE) w i 1 . l  u t i l i z e  a 

c o m p l e t e l y  new f a m i l y  of  e q u i p m e n t ;  t h e r e f o r e ,  change  w i l l  

accompany . i t s  i n t e g r a t i o n  i n t o  t h e  TACS s t r u c t u r e .  As FlCE 

f o r c e  i n t e g r a t i o n  o c c u r s ,  i t  m u s t  be managed a n d  gu ided  h y  

i n n o v a t i v e  and i m a g i n a t i v e  t h i n k i n g .  C u r r e n t  d o c t r i n a l  

c o n c e p t s  w i l l  bc va1i.d wi.th MCE and s h o u l d  provi.de t h e  

framework f o r  managing t h e  f o r c e  i n t e g r a t i o n  c f f o r t .  MCK':; 

improvcd t e c h n o l o g i c a  I c a p a b i l i t y  w i l l  c o r r e c t  t h c  

d e f i c i e n c i e s  a s s o c i . a t e d  w i t h  t h e  c u r r e n t  s y s t e m .  These  

i.mprovements w i l l  r e q u i r e  a change  i n  t h i n k j  n g  c o n c e r n i n g  

TACS deployment  and employment s t r a t e g y .  In a d d i t i o n ,  ncw 

t a c t i c s  and p r o c e d u r e s  m u s t  be developl?t l ,  and t h e  o v e r a l l  
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f o r c e  s t r u c t u r e  m u s t  be ren.Li.gnetl. These  c h a n g e s  a r e  

n e c e s s a r y  t o  t a k e  a d v a n t a g e  o f  t h e  i n c r e a s e d  f l . e x i b i l  i c y  

r e s u l t i n g  from t h e  O p e r a t i o n s  Yodule commonal i ty .  T h i s  

s t a n d a r d i z e d  f a c i l i t y  p e r m i t s  t a i l o r i n g  MCE t o  a p a r t i c u l a r  

r e q u i r e m e n t .  U s i n g  t t1i .q  a p p r o a c h ,  t h e  ground TACS 

c a p a b i l i t y  d e s i r e d  would be e x p r e s s e t l  i n  t e r m s  of t h e  riumhcr 

of O p e r a t i o n s  Modules r e q u i r e d  t o  pe r fo rm t h e  e s s e n t i a l .  

command and c o n t r o l  f u n c t i o n s .  

MCE shou1.d be r e c o g n i z e d  a s  a new g c n e r a t i o n  o f  

e q u ipine n t w i t h t h e  c a pa I>i1i t y t o  e x e c u t e c u r r en t: doc t r i 11 e 

a n d  c o u n t e r  t h e  p r e s e n t  t h r e a t .  The f o r c e  i n t e g r a t i o n  

e f f o r L  n i u s t  c a p i t a l i z e  o n  t h e s e  l e a t u r e s  t o  e n s u r e  a s y s t e m  

f o r  t h e  TAF Commander t h a t  i . s  a t r u e  f o r c e  m u l t i p l i e r .  
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CONCLUS 1oxs 

The p,round s u r e i l l a n c e  and c o n t r o l  equipment.  i n  t h e  

TACS i s  d e f i c i e n t  and n o  l o n g e r  p r o v i d e s  t h e  deployment  a n d  

employment c a p a b i l i t i e s  r e q u i r e d  b y  t h e  T a c t i c a l  Air F o r c e s  

(TAF) Commander. These  d e f i c i e n c i e s  c e n t e r  o n  f o u r  key 

a r e a s :  m o b i l i t y ,  s u r v j , v a b i l i t y ,  o b s o l e s c e n c e ,  a n d  t h e  

l i m i t e d  d a t a  l i n k  i n t e r f a c e  c a p a b i l i t y  w i t h  U .  S .  Tac t ic .a l .  

Aj.r F o r c e s  a n d  A l l i c d  cooimand a n d  c o r i t r o l  s y s t e m s .  'The 

m o b i l i t y  p rob lems  :i ,nvolvc t h e  t i m e  .invo.I,ved t o  d e p l o y / s e t u p  

t h e  C R C / C R P .  Assoc i .a ted  w i t h  t h i . s  i s  t h e  equ ipmen t  

d e t e r i . o r a t i . o n  e x p e r i e n c e d  w i t h  e a c h  dep loymen t .  In addi . t i ,on  

t o  d e t e r i o r a t i n g  equj .pment ,  t h e  i . n f 1 a t a b l e  s h e l t e r s  have  

many drawbacks .  They a r e  heavy ,  b u l k y ,  a n d  s u s c e p t i b 1 . e  t o  

e n v i r o n m e n t a l  damage. \$hen p r e p a r e d  f o r  deployment . ,  t h e y  

r e q u i r e  a p r o h i b i t i v e  q u a n ~ i t y  o f  a j  r l i f t .  T h e  

s u r v i v a b i 1 , i t y  is d u b i o u s  i n  combat b e c a u s e  o f  t h e  s i z e  oF 

t h e  f a c i l i t i e s  a n d  t h e  I n f r a r e d  (IR) s i g n a t u r e .  

O b s o l e s c e n c e  i s  a problem b e c a u s e  s o f t w a r e  c h a n g e s  t o  meet 

new r e q u i r e m e n t s  w i l l  r e q u i r e  r e p l a c e m e n t  o f  p r o c e s s o r s  a n d  

i n p u t  d e v i c e s  a n d  r e c o d i n g  t o  meet: e x p a n d i n g  n e e d s .  

F i n a l . l y ,  Lack o f  a u L o r n a t i o n  a t  t h e  Forward A i r  C o n t r o l  I 'ost  

i m p a c t s  o n  i n f o r m a t i . o n  f l o w  t h r o u g h o u t  t h e  TACS s t r u c t u r e .  
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I t  d e n i e s  r e a l - t i m e  d i s s e m i n a t i o n  c €  :;i t u a t i o n  d a t a  and  

p r o h i b i t s  a real .-Lime c o m p o s i t e  s i t ua1 : ion  d i s p l a y .  Tn 

a d d i t i o n ,  t h e  t1i.r F o r c e  TADIL A i n t e r f a c e  depends  on t h e  

MPC,  and t h e r e  a r e  on1.y e i g h t  o f  these f a c i L i t i . e s .  

Ilodu.L;ir Cont ro l .  Ilquipinent (#CE:l c n v i s j  oned t o  r e p l a c e  

c u r r e n t  Ti1CS equ ipmen t  w i l l  e l i m i n a t e  t h e s e  proli lenis a n d  

improve  command and c o n t r o l  p r o v i d e d  11y t h e  TACS. The 

t h e s i s  h y p o t h e s i s  wiis proven  b y  compnr.ing t h e  c a p a b i l i t  i.es 

o f  t h e  p r e s e n t - d a y  g r o u n d  s u r v e i l l n n c c  and c o n t r o l  e l e m e n t s  

o f  t h e  T a c t i c a l  i \ i r  C o n t r o l  Systein ( T P . C S )  w i t h  t h e  MCE 

e n v i s i o n e d  t o  r e p l a c e  t h e  c u r r e n t  s y s t e m .  'The 'TACS m i s s i o n  

d i r e c t i v e  was u s c d  a s  t h e  b a s e l i n e  t o  c o n d u c t  he o n a l y : ; i s .  

T h o  TACS must  p r o v i d e  t h e  T a c t i c a l  A i r  F o r c e s  ( T A F )  

Commander wi,th L l t e  c a p a b i I i t y  t o  d i r e c t  a n d  c o n t r o l .  t a c t i c a l  

a i r  a s s e t s .  "Capn11.i 1.i.ty" t r a n s l a t e s  i n t o  I t o i  n g  a b l e  t o  

r e s p o n d  t o  c o n t i n g e n c i e s  o n  a wor ldwide  b a : ; i s .  Once 

dep loyed  i n  a t h e a t e r ,  t h e  s y s t e m  m u s t  t h e n  be a b l e  t o  c a r r y  

out. i t s  a s s i g n e d  m i s s i o n .  

To accomp1.ish t h e  'I'ACS m i s s i o n  r e q u i . r c s  I~avj.rig a 

s y s t e m  t h a t  o p t i m i z c s  t h e  operator /conimand and c o n t r o l  

f u n c t i o n  employiiient m.ix,  a n d  u t i l i z e s  Lechnology t h a t  i s  

c a p a b l e  of  acliiev.i,ng o b j e c t i v e s  a g a i n s L  c u r r e r i t  t h r e a t s .  

However, t h i s  c a p a b i l i t y  i s  o f  no v a l u e  unless t h e  sys tc in  i s  

small .  enough t.o be d e p l o y a b l e ,  and f l e x i b l e  c n o u g h  L O  a l l o w  

t a i l o r i n g  t o  meet t h e  c o n t i n g e n c y  r e q u i r e m e n t .  Tn 
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v a l i d a t i n g  :he t h e s i s  h y p o t h e s i s ,  t h e  c o m p a r a t i v e  a n a l y s i s  

f o c u s e d  on which s y s t e m  h e s t  s a t - i s f i e d  t h e s e  r e q u i r e r n e n l s .  

MCE would r e p l a c e  t h e  o p c r a t i i o n s  f a c i l i t i e s  of t h e  

C o n t r o l  and R e p o r t i n g  C e n t c r  (CRC), t h c  C o n t r o l  and 

Kcport i .ng P o s t  (CKI’), t h e  Messagc P r o c c s s . i n g  C e n t e r  (NPC), 

and t h e  Forwurd Air C o n t r o l  P o s t .  The modular  a p p r o a c h  

would p r o v i d e  t h e  c a p a b i l i t y  f o r  T i \ D I L  A and TAIIIL B d a t a  

l i n k  i n t c r o p e r a b i l i t y  i n  e a c h  O p e r a t i o n s  Yodule.  T h i s  

c a p a b i l i t y  would p r o v i d e  an  au tomated  c a p a b i l i t y  d o w n  t o  t h c  

FACP l e v e l  -- somethi.ng n e v e r  b e f o r e  avai.1.oble i n  t h e  TACS. 

I n  a d d i t i o n ,  t h e  nurnher of s h e l t e r s  r e q u i r e d  wou1.d hc.  

si.gni.1icarit:I.y r educed  w i t h  a c o r r e s p o n d i n g  r e d u c t i o n  i.n 

a i r l i f t .  The c o n t i n g e n c y  deployment  o f  t h c  maximum C K C ,  

MPC, and F A C P ,  p r e v i o u s l y  d i s c u s s e d ,  w o u l d  r e q u i r e  twen ty  

C-14113 a i r c r a f t  t o  a j . r l i f t  t w e n t y - t h r e e  major  equ ipmen t  

s h e l . t e r s .  I f  MCE were d e p l o y e d ,  o n l y  s i x  C-14113 a i r c r a f t  

would be r e q u i r e d  t o  a i r l i f t  s i x  major  MCE s h e l t e r s .  With 

t h i s  r e d u c t i o n  of f o u r t e e n  a i r c r a f t  t h e r e  wou d hc a n  

overal.1. .increase i n  d i g i t . a l  d a t a  1 . i r i k  a n d  r a d  0 

communica t ions  capabi1 . i  t y .  All o f  t h i s  would he u c t ~ i e v e d  

u s i n g  on-board  r a d i o s ,  a n t e n n a s  a n d  c a b l e s  s e  f -c o n t a ine d 

f o r  t r a n s p o r t .  

A s i n g l e  O p e r a t i o n s  !lotlule w o u l d  p r o v i d e  t h e  c o r e  

command and c o n t r o l  c o n f i g u r a t i . o n .  The modular  a p p r o a c h  

woul,d provi .de g r e a t e r  f l .ex b i 1 . i  1.y a n d  r e d u c e  t h e  

d e p 1.o yme nt I s c t u p t:ime r e q 11 r e d  w i t h  t h e  c u r r e n t  s y s t e m .  
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Depending on t h e  t a c t i c a l  s i t u a t i o n .  z i d d i t i o n a l  c a p a b i l i t y  

would be a c h i e v e d  b y  i n t e r c o n n e c t i n g  O p e r a t i o n s  Modu1.e~ a s  

r e q u i r e d  (maximum of f i v e )  u s i n g  f i b e r  o p t i c  c a b l e .  The 

O p e r a t i o n s  Nodule s y s t e m s  would t h e n  lie dep loyed  and 

c o n f i g u r e d  o n  t h e  b a t t l e f i e 1 . d  i n  r e s p o n s e  t o  t h e  t h r e a t .  

The n e t t i n g  of  e a c h  O p e r a t i o n s  Module sys ten i  v i a  d i g i t a l  

d a t a  l i n k  w o u l d  p r o v i d e  t h e  TACS s t r u c . t u r c  w i t h  a c o m p o s i t c  

b a t t l e  s i t u a t i o n  d i s p l a y  f o r  t h e  f i r s t  t i m e  e v e r .  Four  

o p e r a t o r  p o s i t i o n s  would be a v a i l a b l e  i n  e a c h  O p e r a t i o n s  

MotIul.e, and t h e  f o u r  O p e r a t i o n s  Nodulc c o n f i g u r a t i o n  would 

p r o v i d e  i i n  i n c r e a s e  o f  two o p e r a t o r  p o s i t i o n s  o v e r  t h e  

c u r r e n t  CIIC.  A f o u r  O p e r a t i o n s  M o d u l c  s y s r c i n i  would p r o v i d e  

t h c  c a p a b i l i t y  t o  pe r fo rm a1.1 t h e  e s s e n t i a l  t h e a t c r  command 

and contro:l .  f u n c t . i o n s .  

F i n a l l y ,  w . i t h  MCE t h e  TAF would acqu i . r e  t h e  

c a p a b i l i t y  t o  pe r fo rm t h e  Ground A t t a c k  C o r i t r o l .  C e n t e r  

( G A C C )  m i s s i o n .  1 h i . s  t o t a l l y  new c a p a b i l i t y  i s  e x t r e m e l y  

impor t an t :  b e c a u s e  o f  t h e  i m p o r t a n c e  be ing  p l a c e d  o n  an Ai.r 

Fo rce  capab i :L i ty  t o  e x e c u t e  AirLand b a t t l e  d o c t r i n e .  Using 

MCF, a s  t h e  hardware  b a s e l i n e ,  thc Air F o r c e  would be a b l e  t o  

f i e l d  i i  s y s t e m  t o  p r o v i d e  t h e  c o n t r o l  c a p a b i l i t y  f o r  

e x e c u t i n g  a t Lacks a g a i 11s t t i me-s e n si t i v e ground t a r g e t s  . 
T h e  G A C C  w o u l d  r e c e i v e  a ground s i t u a t i o n  d i s p l a y  from ncw 

a i . r b o r n e  s e n s o r s  and a s e l e c t e d  a i r  p i c t u r e  from t h e  

e x i . s t i n g  TACS s t r u c l u r e .  U s i n g  t h e  e x i s t i n g  s t r u c t u r e  and 

d o c t r i n e ,  t h e  Air F o r c e  would employ t h e  G A C C  c a p a b i l i t y  and 
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i n t r o d u c e  a n c v  :1nd v i t a l l y  n e e d e d  c a p a l i i . l i t y  o n  t h e  i \ i r I . a n i l  

h a t t l e f i e l d .  

R ECO>lN1K DAT T ON S FOR Fl!T III<l? STL:!IY 

T h i s  s t u d y  f o c u s c t l  011 t h e  c u r r e n t  a n d  f u t u r e  

e f f e c t i v e n e s s  o f  M o d u l a r  C o n t r o l  E q u i p m e n t  i n  t h e  T a c t i c a  

Air C o n t r o l  S y s t e m .  A l t h o u g h  NCE w o u l d  p r o v i d e  a d d i t i o n a  

f l e x i b i l i t y  a n d  c a p a b i l i t y ,  o t h e r  i m p r o v e m e n t s  a r e  n e e d e d .  

F u r t h e r  s t u d y  s h o u l d  b e  u n d c r t a l c e n  t o  d e t e r m i n e  how t o  

i n c r e a s e  t h e  s u r v i v a b i l i t y  a n d  e f f e c t i . v e n c s s  oE e x i s t i n g  

r a d a r  s e n s o r s .  I f  t h j s  i s  d e e m e d  i m p o s s i b l e  o r  

i n i p r a c t : i . c a b l c ,  a s t u d y  m i g h t  address w h a t  c a p a b i l . i L i . e s  t h e  

TACS r a d a r  s e n s o r  o f  t h e  f u t u r e  s h o u l d  p o s s e s s .  

C o m m u n i c a t i o n s  i s  a n o t h e r  a r e a  o f  c o n c e r n  f o r  t h c  

TACS.  A s t u d y  s h o u l d  b e  u n d e r t a k e n  Lo de t e rmi r i c  how t o  b e s t  

p r o t e c t  a n d  s e c u r e  v i t a l  g r o u n d - t o - a i r  v o i c e  : L i n k s .  T n  

a d d i t i o n ,  a s t u d y  m i g h t  e x p 1 o r . c  h o w  t o  i m p r o v e  

p o i n t - t o - p o i n t  v o i c e  a n d  d a t a  l i i i l c s  a n d  i m p r o v e  a n d  p r o t e c t  

t h e  g r o u n d - t o - a i r  d i g i t a l  d a t a  1. i . r iks .  

Mana g i n g , d i s t r .i h u t i.n g , a n d  d i. s p 1a y i n g iri f o r ma t i o n  

h a s  b e e n  a p r o b l . e m  f o r  many y e a r s .  W i t h  ,"ICE, a l l  e l . e m e n t s  

o f  t h e  TACS w i l . l  b e  c o m p l e t e l y  a u t o m a t e d  e x c e p t  t h e  s e n i o r  

e l e m e n t  -- t h e  T a c t i c a l  Air C o n t r o l  C e n t e r .  t\ s t u d y  s h o u l d  

b e  u n d e r t a k e n  t o  a s s e s s  w h a t  i m p a c L  t h i s  w i l l  have  o n  

command a n d  c o n t r o l .  



F i n a l l y ,  a manpower r e a l i g n m e n t  w i l l  be r e q u i r e d  when 

MCE -is f i e l d e d .  A s t u d y  s h o u l d  b e  u n d e r t a k e n  t o  d e t e r m i n e  

what o p e r a t o r  s k i l l s  w i l l  be r e q u i r e d  t o  man t h e  sys t cn t .  In 

at1di.t i o n ,  a s t u d y  s h o u l d  be u n d e r t a k e n  t o  dcterrni ,nc wliaL tl ic 

a c t u a l  a u t h o r i z e d  manning i.eve1 b y  A i r  Fo rce  Spec a.Li t y  C o d e  

(AF'SC) s h o u l d  be f o r  e a c h  of t h e  f u n c t i o n a l  MCI.: e e m e n t s .  

SUMMARY 

Modular C o n t r o l  Equipment w i l l  s i g n i . f i c a t i t 1 y  inipr(ivc5 

coinsantl anti c o n t r o l .  p r o v i d e d  b y  t h e  TACS. 'The erihanceniciiLs 

r e a l i z e d  t h r o u g h  t h i s  program make i t  t h c  0l)vioi is  c h o i c c  for-

TACS m o d e r n i z a t i o n .  The Ai r  Fo rce  s h o u l d  a g g r e s s i v c l y  

p u r s u c  f u n d i n g  f o r  t h e  program and i .mp1einentation i n t o  L h c >  

Air F o r c e  i n v e n t o r y  a t  t h e  e a r l i e s t  poss.i,b:Lc d i i t c .  

Modular C o n t r o l  Equipment s a t i s f i e s  a l l  of t h e  

r e q u i r e m e n t s  s p e c i f j  ed i n  USAF R O C  8-7514 (Iinproved Forward 

Ai.r Conti-01 P o s t )  and TAF S t a t e m e n t  o f  Need 316-80 (1.mprovcd 

Su r ve i 11 ii n c e a n d Con t r o 1 Sys tem)  . Hod u 1a r Co II t r o I. Eq u i pme IIL 

would r e p l a c e  t h e  c u r r e n t  ground s u r v e i l l a n c e  and c o n t r o  I 

o p e r a t i o n a l  f a c i l i t i e s .  A d d i t i o n a l l y ,  Modular C o n t r o l  

1:quipiiient: w o i i l d  b c  t h e  ha rdware  b a s e l i n e  f o r  t h e  Ground 

A t t a c k  C o n t r o l  C e n t e r  c a p a b i l - i , t y  n o t  c u r r e n t l y  a v a i l . a b l c  i r i  

t h c  T a c t i c a l  Air Coii1:rol Sys tem.  

T h i s  i n c r e a s e d  c a p a b i l i t y  w o u l d  be a c h i e v e d  b y  

employment o f  t h e  O p e r a t i o n s  Modu.Le, which i.s t h e  b a s i c  M C I <  
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sys tem e l e n l e n t .  E a c h  O p e r a t i o n s  b l o d u l e  i s  f u n c c i . o n a l 1 . y  a n d  

p h y : i i c a l l . y  ident . . :cal ;  t h e r e f o r e ,  t h e r e  w o u l d  b e  c o m m o n a l i t y  

o f  e q u i p m e n t  t h r o u g h o u t  t h e  g r o u n d  TACS s t r u c t u r e .  A l o n g  

w i t h  t h e  s t a n d a r d i z a t i o n  o f  e q u i p m e n t  w o u l d  c o m e  a n  

i n c r e a s e d  dat.a l . ' . nk  a n d  c o n ~ o ~ ~ ~ n i c a t i o n s  I nc a p a b i l i . t y .  

a d d i t i o n ,  t h e  ad:led f l e x i b i l i t y  g a i n e d  b y  e m p I o y i n g  a 

s t a n d a r d  O p e r a t i o n s  M o d u l e  w o u l d  p r o v i d e  many  c o n f i g u r a t i o n  

o p t i o n s  n o t  a v a i l a b l e  w i , t h  t o d a y ' s  s y s t e m .  E a c h  O p e r a t i o n s  

M o d u l e  w o u l d  h a v e  a f u n c t i o n a l  C o n t r o l .  and R e p o r t i n g  C e n t e r  

a n d  b l e s s a g e  P r o c e s s i n g  C e n t e r  c a p a h i . 1  i , t y ,  t h u s  e l i m i n a t i n g  

t h e  r e q u i r e m e n t  f o r  C o n t r o l .  ar id  R e p o r t i n g  P o s t s  a n d  M e s s a g e  

P r o c e s s i n g  Ccnter  e q u i p m e n t .  T h e s e  O p e r a t i o n s  M o d u l e s  c o u l d  

b e  d e p l o y e d  i n  t h e  f o r w a r d  a n d  r e a r  a r e a s  a n d  c o n l i g u r e d  a s  

n e c e s s a r y  t o  c o u n t e r  t h e  t h r e a t .  A f o u r  O p e r a t i o n s  Elodu1.e 

Rear Area C o n t r o l  C e n t e r  a n d  a t w o  O p e r a t i o n s  :Yodule F o r w a r d  

Air C o n t r o l  C e n t e r  c o n f i g u r a t i o n  w o u l d  p r o v i d c  t h e  

c a p a b i . 1 i . t ~t o  a c c o m p l i s h  e s s e n t i a l  command a n d  c o n t r o l  

f u n c t i o n s .  U s i n g  t h i s  f o r c e  s t r u c t u r e  a l i g n m e n t ,  n t o t a l  o f  

1.49 O p e r a t i o n s  Mot lu l c s  w o u l d  r ep . l ace  t h c  c u r r e n t  g r o u n d  

s u r v e j 1 l a n c e  a n d  c o n t r o l .  e l emen t s  on a u n i t - b y - u n i t  

r e p l a c e m e n t  b a s i s .  O p c r a t i o n a l .  a n d  ti1ct.i c n l  d o c t r i n c  u s o d  

t o d a y  w i l l  b e  v a l i d  w i t h  MCE. C h a n g e s  i n  c u r r e n t  s t r a t e g y  

a n d  t a c t i c s ,  h o w e v e r ,  w i l l  t a k e  a d v a n t a g e  o f  NCE's i n c r e a s e d  

f l e x i b i l i t y  a n d  o p e r a t i o n a l  c a p a b i l i t y .  T h e s e  a d j u s t m e n t s  

w i l l .  e n a b l e  Lhe g r o u n d  T h C S ,  w i t h  FlCI<, L o  be a r o r c e  

m u l t i p l i e r  on t h c  A i r L a n d  b a t t l e f i e l d .  
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