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Under the rubric of Project AIR FORCE, "Strategic Policy for the

Long~Term Competition," Rand is examining alternative future U.S. na-

tional security strategies and their implications for the United

»

States Air Force. As part of this effort, an earlier Rand Note pro-

0L

. - I.l . s

posed that overall architectural frameworks and concepts of operations

O

be developed and adhered to as a more coherent approach to defense
*

[
e LYo lel
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planning.

-

The present Note offers an overall framework for the tactical em-

P

RS
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ployment of air power. This framework is more explicit and disci-

R
.
P
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Plined than any that has been used heretofore. It sets forth the se-

el

Ol
.

ries of critical functions that must be performed to execute the stan-
dard tactical air missions in theater war. The interdiction mission
is developed in detail to illustrate the use of the framework.

It is hoped that this Note will stimulate a greater awareness of
the utility of a more perceptive and disciplined framework to guide
Air Force planning with respect to (1) the development of concepts of

.'l "l :

operations to accomplish specific tasks, (2) the acquisition of equipment

.
RN

and the formation of organizational units and (3) the use of air power

1l

in general.

LIS »

*
See Glenn A. Kent, Concepts of Operations: A More Coherent
Framework for Defense Planning, N-2026~AF, August 1983.
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é} This Note argues for the utility of developing and adhering to an ':f
v g
f: explicit overall framework to guide the use of air power in support of N
J'\ -}.
b U.S. military strategies. It offers a conceptual framework to inform ;;_
o) Air Force planning for the development of concepts of operations that ?’;
e ~ e
\ﬁ can assist in acquisition of equipment and the formation of organiza- A
N AR
‘\§ tional elements. The main feature of the framework is its identifica- s
2. tion of the range of functions--surveillance, assessment, command, con- ;i
f\ trol, asset generation, and engagement/attack--that must be executed to f:
by U
.«% perform effectively each mission in a major theater conflict fought L
~ i
‘:3 with conventional weapons. ~
2 There is nothing novel in the identification of these functions. N
iﬁ They reflect well-established Air Force practices and doctrine. The If:
< \‘ -~
;z value of this framework lies in the fact that it focuses attention on ;:j
~ .
:j the process as a whole, highlighting interrelationships among the key ;;
= functions and the organizations that perform them in the stream of ac- &:
\\- tivities that must be integrated to accomplish specific air power 5}
5& missions effectively. 3&
'} The framework can be used to develop concepts of operations for ﬁj
~ N
2 the application of air power across the full range of strategic and e
. tactical missions. In this Note, however, we confine ourselves to the l:}
-.‘ . .!.
;: discussion of its applicability in the context of a major theater e
;:: conflict. NG
; The preliminary steps in formulating both the overall framework ;"
:;: and concepts of operations for each mission include analyzing the enemy T R
:jj military challenge, defining U.S. defense objectives, and identifying :kf
:;: the air power missions and tasks in theater war to achieve these objec- :Zi
:f tives. For purposes of this discussion, we assume the enemy to be the ;i{
2N USSR. :ﬁi
3:1 In a major theater conflict, the USSR would likely conduct a -}:
ol NN
> large-scale, combined arms campaign designed to seize the initiative .
4 . -
= and rapidly defeat the enemy with blitzkrieg air-land assaults. In »@
- :-
‘ - -
s
\a s
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‘ -
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recent years, the USSR has increasingly prepared to use conventional

.
0
ot

firepower in theater conflict, while remaining ready to escalate to

nuclear weapons at the first sign that the enemy is preparing to use

such weapons decisively. iﬁ;

U

.
o

oy A, Apdy 'lh W
-

To defeat such a theater offensive, U.S. (and allied) air and

0
)

100

L. ground forces would have to break up the enemy air offensive; sustain
] offensive counterair operations to gain air superiority; prevent enemy E?!
::: breakthroughs; disrupt, delay, and destroy enemy follow-on forces; if
:é counterattack on the ground; and resupply and reinforce the theater. Eb
aXs Based on these objectives, the first major objective of U.S. and f.
\;J allied tactical air operations would be to gain and retain air supe-
itf riority in the theater. Another major objective would include delay-
:t& ing, disrupting, and destroying enemy follow-on forces before they
- entered the battle, impeding resupply efforts, and disrupting the
i enemy's land campaign. The third major air objective would be to pro-
;&i vide close air support to Army units directly engaged with enemy ground
'fﬁ forces.
;”;' We develop an explicit overall framework that accounts for these
\\;. objectives; it is shown in matrix form in the figure below. The frame-
:i work announces the major objectives, missions, and tasks for theater
”{2 air. It also sets forth the major organizational elements and the
y functions that they perform in the conduct of tactical air operatioms.
-}Z The critical functions to be performed sequentially and repeti-
iaj tively to carry out the various tactical air missions are described as
2:3 follows. Surveillance is conducted throughout the theater to obtain
o= information on enemy operations and on the success of friendly forces
}f, responding to them. The information from a wide array of surveillance
;?g sensors is displayed at assessment centers. These centers assess what
ﬁ;ﬂ is taking place in the air, on the battlefield, and in the rear in
j:f order to locate and predict major enemy air activity, critical break-
.tiz through assaults, and the main avenues of enemy advance and to identify $
.;ﬁ specific targets and target areas for possible attack. ;ﬁ
:5’: The theater commander uses the assessments of the unfolding air- (j
o land battle, together with other information, to select an overall ;;
-
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\. viti ;-..:;
x:; operational strategy for the employment of available ground, air, and '_f:'
' naval forces and to apportion forces to the various missions. Subor- ‘.
e dinate command centers in the tactical air control network translate e
\j this broad guidance into plans to attack specific targets and the 'T‘:
"-: taskings to carry out these attacks.
¢ Wings and fire support elements from U.S. and allied air and ,.
N ground forces generate fueled and loaded aircraft, missiles, or other . .'
_.,} attack systems according to a prescribed schedule to conduct attacks. :
e These activities are performed repeatedly as commanders adjust their ::::
W strategies and allocations of available forces in response to the .
\ o
‘_:., threats and opportunities that arise in the course of the conflict. o
:‘,’: Control centers assist in the timely execution of some of these ' N
| :;-\ attacks by assigning targets to specific attack assets on the basis of
A the latest intelligence and by helping them locate and engage these i
j targets. The latter task is often accomplished with the help of ex-
f\j ternal engagement assistance provided by surveillance and control "
::'::f systems, such as radars and other specialized long-range target acqui- "‘
."' sition and tracking sensors. Those currently under development in- =4
.,-;. clude the joint surveillance and targeting attack radar systems _'
.._I:;i' (JSTARS) and precision location strike system (PLSS). Finally, the o
E?, missile and airborne attack platforms engage and attack the various ;:

targets, including enemy air bases, lines of communication, battle "
o management and capabilities, and operational units. '_-_.:
':‘;',: The framework describes the function to be performed by each orga- }\:
;::: nization element and the inputs and outputs for each. We briefly de- ’:‘.
o scribe what each element must do to change the inputs to outputs. The .‘
f:-; framework can be used to: (1) guide the formation of organizational .
"“ elements;: (2) shape the development and acquisition of equipment; and _‘.\
:;':.' (3) assist in the development of operational concepts. “'
= Different analysts use different frameworks and different terms
"",' to describe the use of air power in theater war. This lack of con- \
:::s sistency and rigor has been an obstacle to effective planning and suc-
\;: cessful advocacy of Air Force programs. The framework and vernacular l:-:~
‘j presented in this Note have been developed on the basis of interviews . ‘
-;& and interactions with many Air Force personnel. The advantages of }_E
| .
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establishing an overall conceptual framework and a common vernacular
which all will use and in which all the elements readily fit is obvi-
ous. An agreement on the overall framework would serve as a starting
point for the development of the individual concepts of operations
that should be formulated for each of the air power missions and

tasks.

TR TN . e
LR LA NE A AL PRSIt ES I I . .t
4 A hq\...\t. ‘.-_.-o ::.‘h .‘~. oty '.-.. .., .... ) - e
TR M L AT N h L e e RS S
\‘_\“'.\tﬂk:." A.‘._'J{l\.'h\:ﬁfsﬁ‘ sVl - -':‘l. A e

)
C e
L. S

- ’-‘.

aYat

ala Ay

LA

‘o

» o .
. L

2 '

e

[ A W
L . .
YO

.
o
0
r_ 5y 7

e
[ 4
PR

.
2

’
a




xi

CONTENTS
PREFACE ....ciivieinnnnnncanns veesersaanenans Ceerseasesecaaas .
SUMMARY .ieninieiocorneesonassnossesncessssasasassssanssosanaes
ACRONYMS . .iiiiieiienennnenaannocasannanns Ceteerssssasesneaanans
Section
I. INTRODUCTION ........ fetesesseecasssaasennns et eceeanaaas
II. OBJECTIVES, MISSIONS, AND TASKS FOR THE USE OF
AIR POWER IN THEATER WAR ..eoivrrinennnccenannvoaanns
The Soviet Military Challenge ............. Ceesene ceeen
Allied Defense Objectives ..ciceeeerereeneenrancanan oo
Air Power Objectives, Missions, and Tasks in
Theater War ......ceveceecceenssosencnnanns cerereaann
IIT. BASIC FUNCTIONS FOR THE EMPLOYMENT OF AIR POWER .........
Surveillance: By Sensors and Sensor Facilities .......
Assessment: By Assessment Centers .....c..eeeeeeessesae
Command: By a Hierarchy of Command Centers ...........
Control: By Control Centers and by Surveillance
and Control SYyStemsS ....ceceeeeccccccnsoscocsnsonnnns
Asset Generation: By Wings ............ cecerasaennn .o

Engagement Attack: By Attack Assets .....ccccveveeeaes

IV. A MATRIX FOR DEVELOPING CONCEPTS OF OPERATIONS

FOR TACTICAL AIR OPERATIONS ..... ceeesiracacanas ceene

V. CONCLUDING REMARKS ......cc0000eunvenennnnnn Ceteneeeranes

iii

xiii

~N O

11
14
15
17

21
25
26
30

34

. - -~ .‘..
PR T

»

s
'. Ear] '
PGy TR B RV

v r e e
l‘ '1‘1 v

.
.

1

i .
BE

AV



ARCANA T S A RASA A A A Al i e A R Al Rt e o 0 S S SN REL SAR A e

xiii
ACRONYMS

E AAA antiaircraft artillery
f;:g; AFCENT Allied Forces Central Region (NATO)
= ATAF allied tactical air force
N ATOC allied tactical operations center
\::t AWACS airborme warning and control system
‘;fz BCE battlefield coordination element
{': CAS close air support
's;q COIC combat operations intelligence center
g;i} FLOT forward line of troops
?i:: FLIR forward-looking infrared
’ ;f frag fragmentary order (daily air tasking order)
::ii GACC ground attack control center
?;:; JSTARS  joint surveillance and targeting attack radar systems
p JTACM  joint tactical missile
i"- LANTIRN low altitude navigation and targeting infrared for night
%:% 1L.0Cs lines of communication
2?% NATO North Atlantic Treaty Organization
;Léﬁ PLSS precision location strike system

’ SAM surface-to-air missile
:::‘ TACC tactical air control center
:5?{ TFC tactical fusion center
;&$ T™D tactical munitions dispenser
o
o
3
Lz

e

.

3
&

a

)
-
oA

_‘-':-'_ ‘
ANNASLNAL

\‘l.'
[ XA

o

oay
{c

Y

~
PV
o
.‘.l
[}
~

»



»

|-. '-. "\‘:\'-'-'. v .

..
NS

. .‘
PO PR

s 5 o 8
I )
-'.

e

[

« 8 )
2 s ¢ 8
(R
P

S ¢ BF - IR
"J‘)J\." s ..'..[ Pt fe st

s

{

- - -
PPN,

a

LY

,A
J l'..l‘“’,.‘.“".l‘ K

NS
..

XAt

RN

Il

b9

L

DN
Ly

}

I. INTRODUCTION

The Air Force lacks an agreed, coherent framework to assist in
formulating explicit, well-articulated concepts for the employment of
air power. The absence of such a framework represents an obstacle to
sound Air Force planning and decisionmaking, to making a persuasive
case for air power to the Department of Defense and Congress, and to
coordinating operations with the Army and allied air forces.

To remedy this shortcoming, the Air Force should develop such a
framework and use it to set forth specific concepts of operations for
carrying out individual Air Force missions, each concept describing
the full range of activities to be undertaken sequentially and repet-
itively to carry out each operation. This Note discusses the impor-
tance of developing such concepts of operations for the various tac-
tical air missions and presents a conceptual framework to be used for
this process.

Formidable challenges currently facing the Air Force argue for
the development of concepts of operations to serve as the foundation
for Air Force planning and decisionmaking. In the world arena, the
Air Force must contribute to meeting the long-standing Soviet chal-
lenge. The Soviet Union has steadily increased its capabilities for
waging both conventional and nuclear war in Central Europe and other
important theaters and has developed new approaches to the conduct of
such warfare. The Air Force must also meet the challenge posed by
the recent requirement to prepare to fight effectively in the vital
but extremely demanding Southwest Asian theater.

The Air Force faces the further challenge of exploiting new tech-
nology. Technological advances embodied in new and developmental
equipment are transforming the nature of air operations. New technol-
ogies for theater surveillance, information correlation and display,
data transmission, target engagement, and precision guidance of muni-
tions, to name but a few, must be integrated successfully if the
United States and its NATO allies are to exploit fully the possibili-
ties for prompt, effective attack that they offer.
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In addition to these challenges, the Air Force is responding to
the Army's recently developed AirLand Battle doctrine. This doctrine

o raises fundamental questions about current arrangements for conducting
~:i; air interdiction operations against eneny follow-on forces not yet en-
;:tg gaged on the battlefield. Consequently, the Army and Air Force are to-
\;‘ gether seeking ways to resolve crucial issues of mutual support and
{:; coordination. Measures to improve Air Force cooperation with the Navy
f;: are also being refined.
:iss Moreover, air operations in defense of Europe and East Asia would
4: have to be undertaken in close coordination with the combined arms ef-
'.:f forts of our allies. In many cases, allied air and ground forces oper-
.&?3 ate in accordance with their own distinctive doctrines. The necessity
.f:f for close cooperation in fighting a coalition war provides added impe-
o tus to the development of an explicit conceptual framework that can be
;Eii used to analyze, understand, and explain the dynamic process of employ- L:
;’:‘ ing air power in theater conflict. ht
:;E. In the past, the Air Force has tended to address the various di- I;
-. mensions of theater air power employment in isolation. Specific .}
i:i' aspects-~the collection of intelligence, the utility of a particular ~‘ﬂ
'f{i weapon delivery platform, or the effectiveness of a certain munition-- ii
%i? have usually been examined separately and without sufficient reference ;i;
Yy to the full range of activities involved in successfully accomplishing ;ii
o a given mission. -
5&; Yet in modern warfare, successful military operations will require E:
fié the coordinated and rapid orchestration of air and ground forces over i
't considerable distances. A major conflict in the NATO theater, for ex-
fké. ample, would demand tremendous coordination and flexibility and extra-
E:i ordinary integration in responses and initiatives. Orchestrated war-
‘:;: fighting demands broad operational concepts that (1) comprehend the
iﬁ interrelationships among the many activities involved in the effective
“k: application of air power and (2) are designed to facilitate joint and
:i; combined military operations.
-t}: The inherent value of air power--its speed, range, flexibility
Jﬁ among various missions, and destructive potential--has been greatly
2
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enhanced by technological developments. But in the absence of an

overall conceptual approach, the Air Force is unlikely to develop the
arrangements needed to fully exploit emerging technologies.

The broad conceptual framework presented in this Note examines
tactical air power employment in several mission areas in terms of
the critical functions that must be performed sequentially to carry
out the missions. These functions are surveillance, assessment, com-
mand, control, asset generation, and engagement and attack. The
framework is designed to illustrate the sequential and repetitive na-
ture of these functions and to call attention to the simultaneity and
interaction among the specific activities comprising them.

The framework derives from a larger defense planning structure
that is being developed by Project AIR FORCE. This approach estab-

lishes six logical steps, or levels, of defense planning:

Level 1: Define national goals, objectives, and overall
strategies

Level 1I: Frame military strategies, identify required
military capabilities, and allocate defense
resources

Level IIl: Formulate concepts of operations to attain
specific operational capabilities

Level IV: Develop and acquire systems

Level V: Organize, recruit, train, and support mili-
tary forces

Level VI: Organize operational commands, develop opera-
tional -lans, deploy and exercise forces, and

%
fight, 1 -equired.

Level I, the hic' e .i .aes the national goals, nbjectives, and
overall foreign policy si:. oyies of the United Statces. The U.s. for-
eign policy strategies include commitments to naintiin 1) .5 -Savict

These six levels of defense planning are set fnrth in preater
detail in Glenn A. Kent, "neep > SELANER SYASUP RN PR sa IS D P
Framawopi fop Ne fenge }Zannun5, N-2026-AF, Aupust 19373,
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parity in the central strategic balance, (2) a credible nuclear de-
terrent to protect the United States, and most relevant to this dis-
cussion, (3) in concert with allies, a credible military deterrent
against possible Soviet aggression in key theaters along the periph-
ery of the USSR.

Level II of the defense planning framework involves defining
U.S. and allied military strategies to meet these objectives in spe-
cific theaters, such as Europe and Korea. 1In both of these key areas,
the United States and its allies seek to deter aggression through a
combination of forward defense and flexible response. That is, U.S.
and allied forces are prepared to defend well forward, employing con-
ventional weapons to meet and defeat a conventional enemy attack.

At the same time, the United States retains the capability to
resort to the flexible and controlled use of nuclear weapons, based
either in the theater or in the United States, should the termination
of the conflict on favorable terms require such a response. To help
underwrite this strategy, the United States maintains combat-ready
troops in Western Europe and Korea in peacetime, a capability to rap-
idly reinforce and resupply these forward deployed forces from the
United States, and a readiness to employ theater or central strategic
nuclear forces in defense of these theaters,

The remainder of this Note is concerned with Level III of the
defense planning framework--the formulation of concepts of operations
to guide the employment of air power in support of U.S. military
strategies. It concentrates specifically on concepts of operations
for the application of air power in a major theater conflict fought
with conventional weapons.

Section II of the lote discusses the Soviet and Soviet-style mil-
itary challenges to the United States and describes the steps that

the United States and its allies must be prepared to take to defeat

such an enemy attack. It then identifies the specific air operations

for which the United States and its allies must ready themselves, de-

scribing these operations in terms of specific mission objectives and ft}ﬁ

the functions or tasks that must be undertaken to accomplish themn.
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Section II1 presents a conceptual framework for demonstrating the
interrelationships among the missions and the functions that must be
undertaken to accomplish the missions. It is intended to suggest an

integrated way of thinking about the overall process of employing tac-

tical air power. This section devetes special attention to how cer-

tain technological advances may be incorporated and, particularly, to

Sy how these changes may affect the timely orchestration of air power in
N a war.

:%: Section IV provides an example of how this framework, expressed
-_'J.-

in matrix form, can be used to develop concepts of operations for in-
dividual missions or tasks and thus to provide the building blocks for
a comprehensive operational strategy. The concluding section outlines
the advantage to be gained from applying this conceptual framework to

both current and long~term planning.
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II. OBJECTIVES, MISSIONS, AND TASKS FOR THE USE
OF AIR POWER IN THEATER WAR

THE SOVIET MILITARY CHALLENGE

Defense analyses over the past decade indicate that in a major
conflict, be it in Europe, the Far East, or Southwest Asia, the So- ‘.
viet Union intends to conduct a large-scale, combined arms campaign :if
designed to seize the initiative and rapidly defeat the enemy through

a series of blitzkrieg air-land assaults. The Soviets are prepared

LI N SR
RN

Sos Lt
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to conduct this campaign with conventional, chemical, or nuclear

.
‘

o h e e
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weapons. In recent years, the USSR has increasingly prepared to em-

ploy conventional firepower to open such a theater conflict, while

POt A A

remaining poised to introduce nuclear weapons on a massive scale at

3

the first sign that the enemy is preparing to use such weapons deci-

sively. A North Korean attack on the Korean peninsula would likely

P
I N

resemble the Soviet combined arms scenario for a major theater offen- .

fe,

’
.

sive fought with conventional weapons.
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On the ground, the Soviets would launch a series of breakthrough

assaults with massive artillery and aviation fire support. Where

&

they succeeded, they would insert mobile follow-on forces, including
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specially configured mobile groups or operational maneuver groups, to .
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assist in completing the breakthrough, to sustain the momentum of the ek

attack, and to drive deep into U.S. and allied rear areas.

A

[
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From the outset, a vigorous air campaign would support the ground

blitzkrieg. The largest and most critical component of this air of-

o’.‘\

fensive in a conflict fought with conventional weapons today would be
the so-called air operation--a large-scale, combined bomber, fighter
bomber, and tactical fighter assault to be carried out in conjunction
with airborne landings and missile-artillery support against selected
targets throughout the enemy rear. In Europe, for example, Soviet
air forces would repeatedly launch such massed raids over the first X
several days in an effort to suppress NATO air defenses and to strike f}

key targets in the NATO rear area, giving highest priority to NATO
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nuclear capabilities-~-weapon storage sites, aircraft and missile de-

livery systems, and associated command and control capabilities.

The Soviets probably also plan to employ conventionally armed
operational-tactical ballistic missiles for these missions once they
have developed and deployed conventional munitions tailored to the
particular task. These missions could also be carried out by medium
and intermediate range strategic missiles armed with nuclear warheads
based in the western USSR and by similarly armed operational-tactical
ballistic missiles deployed in Eastern Europe.

In a conventional or nuclear campaign, the Soviets would also re-
peatedly attack airfields to achieve air superiority, attempt to dis-
rupt command and control throughout the theater, and strike major en-
emy fire support means and troop concentrations in the rear and at the
front. As a part of this basic campaign, Pact air and ground forces
would also employ electronic warfare to further disrupt command and
control communications, as well as radars and other electronic sys-
tems vital to the functioning of NATO forces. The offensive air oper-
ations would be accompanied by persistent efforts to defend their own
forces at the front and in the rear against enemy air attacks.

Analysis of Soviet military doctrine indicates that the USSR
would probably conduct airborne and air assault operations, often em-
ploying special operations forces, against important command centers,
nuclear resources, and choke points. The Soviets may also be expected
to undertake amphibious operations to support major thrusts along sea-
ward flanks. They would also mount a vigorous campaign against U.S.
and allied naval forces, with particular emphasis on attacking carrier
battle groups and nuclear armed submarines, to reduce their contribu-

tion to the land conflict and their threat to the Soviet homeland.

ALLIED DEFENSE OBJECTIVES

To defeat such an enemy theater offensive, U.S. and allied air

and ground forces would have to accomplish the following:

o] Break up the enemy air offensive
o Launch offensive counterair operations to gain

air superiority
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o Sustain air operations in the face of continuous waves
- of enemy attacks

o Prevent enemy breakthroughs

o Disrupt, delay, and destroy enemy follow-on forces

o Carry out counterthrusts on the ground

‘ o Repel airborne and amphibious assaults ;..
' o Provide a steady flow of resupply and reinforcement L
s into the theater
o Maintain strategic nuclear and, to the extent possible,
theater nuclear and chemical deterrence. .
3
:q AIR POWER OBJECTIVES, MISSIONS, AND TASKS IN THEATER WAR u:
:'::;; The first major objective of U.S. and allied tactical air opera- -E:j:
X ‘ tions in the event of war would be to gain and retain air superiority i
::\':.:. in the theater. The tasks to be undertaken to achieve air superior- :l'_-'_
_"'.E'* ity, generally grouped within the offensive counterair, defensive ,,:_
f:':_'.;: counterair, and defense suppression missions, are described below. .:3"
'\ . One critical task in the accomplishment of this objective would '
R be to defeat enemy aircraft in the air, that is, to shoot down enemy
::{E attackers--bombers, aircraft, fighter-bombers, ground attack aircraft, '
:.j:::j helicopters, fighter escorts, and defenders. When this task is under-
-." taken in response to enemy attack, it is called defensive counterair. o
}_ When aggressive fighter sweeps are undertaken on one's own initiative "‘v:;_
j\? over enemy territory, the task is called offensive counterair. fj:"f
',' Another task critical to gaining and retaining air superiority ;L:'.-
" 4 would be to conduct offensive counterair operations to reduce enemy '
4 sortie generation and to degrade the effectiveness of enemy air oper- P
E\‘, ations. This could be done by attacking enemy airfields to halt \'
;’_\:3 movement on runways and taxiways (thus impeding takeoff and recov- "
ery), to destroy enemy aircraft on the ground, or to disrupt his base ,'.'
.-:{5 level command and control and key logistic support activities, such .::‘.
f.:‘.' as damage repair, maintenance, ordnance loading, and refueling. The :-‘
%ﬂ effectiveness of enemy air operations could also be degraded by dis- E.:
.';; rupting air command and control networks and logistic support activ- ('
- ities at locations outside major air bases. e
N o
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5 A third mission, air defense suppression, would be carried out

to assist in gaining air superiority. This would involve the use of

N

lethal attacks and electronic jamming to disrupt and destroy enemy

.

N XX A

-

fixed and mobile ground-based radars, surface-to-air missiles (SAMs),

and antiaircraft artillery (AAA).

A currently emerging offensive counterair task that will become

increasingly important over the next decade is the destruction of

enemy operational and tactical ballistic missiles. These missiles

PP RPN

have long been a critical element of Soviet theater nuclear capabili-

AR

ties, and for this reason alone their destruction with conventional

-

weapons would be highly desirable.

g

Moreover, the Soviets are apparently developing improved conven-

.
S

tional munitions for their latest generation of operational and tac-

tical ballistic missiles--the S5-21, S5-22, and SS-23. These missiles

Cetat W Al

Il

with their new munitions will significantly threaten U.S. and allied

air bases. Given the difficulty of defending against ballistic mis-

siles and the current treaty prohibition against preparing to do so,

developing the capability to locate and attack tactical ballistic mis-
o sile launchers will become an increasingly vital task.

The second major objective of tactical air operations would be

S to delay, disrupt, and destroy enemy follow-on forces prior to their
entry into battle, to impede resupply efforts, and to generally dis-
rupt the enemy's land campaign. The key tasks for accomplishing this

interdiction mission include: (1) slowing or halting movement along

..
e
1% A

key lines of communication; (2) destroying or disabling Soviet maneu-

Il ‘{. "J '

ver units en route to the front; (3) disrupting enemy battle manage-

ment; (4) destroying or disabling transport in the enemy rear; (5)

%y 1

destroying major supply concentrations; and (6) supporting U.S. and

AR
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s

allied counterthrusts.

A
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The third major objective would be to assist army units directly

during battles with enemy ground forces by supplying close air support
~-i.e., by destroying or disrupting enemy maneuver units and fire sup-
port elements engaged with, or in close proximity to, friendly troops.

Initial U.S. and allied ground operations and associated close air
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support in a war against the Warsaw Pact or North Korea would likely
focus on turning back the enemy'’'s opening breakthrough assaults. The
successful conduct of air interdiction operations against selected
enemy follow-on maneuver units would also provide important aid to
friendly ground forces.

Tactical air reconnaissance undertaken to gain information about
enemy activities and the results of friendly operations would be
another key tactical air mission. This activity, conducted by manned
and unmanned air-breathing systems equipped with a variety of sensors,
represents an important element of the surveillance function described
in our framework. Many reconnaissance sorties undertaken to acquire
such information can be usefully planned in terms of the sequential
functions outlined in the concepts of operations approach set forth in
this Note.

We suggest that families of concepts of operations be formulated
for these missions and tasks. These concepts should reflect the vary-
ing capabilities of the different sensors, command and control net-
works, and attack platforms that can be linked together to accomplish

the various tasks.
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III. BASIC FUNCTIONS FOR THE EMPLOYMENT OF AIR POWER

. N .
E;Z Figure 1 displays a conceptual framework that identifies the ;5&
W basic functions that must be undertaken for the effective employment _:ﬂ:
NN of air power to accomplish the missions and tasks set forth in the E'i
o preceding section. The framework applies to both strategic and igk
%?i theater air operations with either conventional or nuclear weapons. {;3
}Sﬁ In this Note, however, we confine our discussion to exploring its .rﬁ
SRS utility in theater warfare waged with conventional weapons. ;;3
x__i These functions proceed in the following sequence. Surveillance 3,<
;;: is conducted throughout the theater to gain information regarding ;?
:;S enemy operations and to measure the success of friendly forces re- f%ﬂ
W sponding to them. Information gathered by surveillance sensors is S;?
3:? then brought together for correlation and analysis at assessment cen- ?g{
:}:; ters. Personnel in these centers assess what is taking place on the tb%
f;t: battlefield, in the air, and in the rear and predict the location and &;&
o timing of major breakthrough assaults and the main avenues of enemy E;:
?$Q advance over the next day or so. The assessments and predictions are f,.
;:g used to identify specific targets and target areas for possible attack.
;Ei The theater commander then uses the assessments of the unfolding
) air-land battle, together with other information, to select an overall
\ operational strategy to guide the employment of available ground, air,
\ and naval forces. He also apportions his available air forces among
various missions and geographic areas. Subordinate command centers
translate the commander's broad guidance into the identification of
:E: specific targets to be attacked and assist the forces in conducting
;:&: the operations desired. Wings and fire support elements from U.S. and
;::3 allied air and ground forces generate fueled and loaded aircraft,
:L‘: missiles, or other attack systems according to a prescribed schedule
'%ﬁ: to conduct attacks.
: _x Control centers assist in the execution of some of these attacks
;JL: by assigning targets to specific attack assets on the basis of the
( latest intelligence and by helping them to locate and engage the tar~-
jg; gets. Surveillance and control systems, such as radars and other ;l_
o ﬁi:
b, -~
é s
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GENERATION
- Wings and
corps
SURVEILLANCE ~ ASSESSMENT COMMAND
Sensors ENGAGEMENT/
ATTACK
and sensor Asseszr::m - Command
facilities cen centers
CONTROL

ol iotercept [
Ir intercept e

Close air Surveillance
support and control
systems
Interdiction
and airfield r
attack

Fig. 1 — Critical functions for the employment of air power in theater war

specialized long-range target acquisition and tracking sensors, often
help with the latter task. Finally, the long-range missile and air-
borne attack platforms engage and attack the various targets including
eneny aircraft, air bases, lines of communication, supplies, battle
management capabilities, and operational units on the ground.
This dynamic process contains important feedback loops. One loop
involves the repeated return of manned aircraft to bases—--not neces-
sarily the one they took off from--following each sortie for repair,
maintenance, and refueling and then their retasking and reemployment
by the command-control network. Another feedback loop involves the
steady flow of surveillance information and assessment activity that
continuously monitors the effectiveness of missions just performed and
the enemy's response. This, in turn, provides the basis on which U.S.

and allied commanders adjust their operational strategy and apportion
and direct the forces to carry it out.
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. Figure 2 elaborates on Fig. 1, presenting in greater detail the
[i‘ organizational elements, the functions they perform, and the nature
e and direction of key information flows. Figure 2 will serve as the
bﬂ major point of reference for the discussion of the organizational
{f elements and the functional flow between them.
ce

. SURVEILLANCE SENSORS SURVEILLANCE AND
A AND SENSOR FACILITIES CONTROL SYSTEMS
' N 1 Data T
{ K y
. —p] ASSESSMENT CENTERS
A T |
-, L
S Assessment
1
- COMMAND CENTERS
. Force status Select operational strategy L 3
oy Plans Apportion attack systems to: Task control centers to
. Recommendation or Interdiction Execute missions aganst '
- request for support Counter air selected targets
s by air Close air support
- Time Task units to provide:
( - Place Spec?f!c numbers of attacks Force status
N - Desired effert Specific type of target,
Ny location, time
A CONTROL CENTERS
Q) CORPS WINGS
Interdiction
Arr Close air | . 4 airhetd
'~ Direction to Ready attack intercept | support attack
Y corps elements assets .
" Assignment
N I and control
N
b .~'
2e
> Engage/destroy/disrupt enemy capabilities
Fig. 2 — Conceptual framework for the employment of air power in theater war
tﬂ By representing the assessment and command centers in tiers,
“ Fig. 2 suggests the many levels at which these activities are carried
~
) out in a given theater. One level provides overall theater assess-
ment and command responsibility; subordinate levels of command and
o assessment develop information and make decisions to translate the
n':: -
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theater commander's operational strategy and force apportionment deci-
sions into specific taskings regarding operations to be undertaken by
particular air and ground forces.

The following analysis of the functions involved in tactical em-
ployment deals not only with their fundamental purposes, but also
with how they are evolving in response to changes in threats, doc-

trine, and technology.

SURVEILLANCE: BY SENSORS AND SENSOR FACILITIES

Surveillance sensors and associated sensor processing facilities
provide timely information about ongoing and anticipated enemy activ-
ities in the air and on land and about the results of engagements be-
tween enemy and friendly forces. Area surveillance systems monitor
large portions of the theater, while more narrowly focused sensors are
directed at areas that have been identified as particularly critical.

Decisions about the focusing of individual sensors are a vital
part of the continuous interaction between command and assessment per-
sonnel, who must resolve together what information is needed to sup-
port assessment, command decision, and engagement activities. The
various surveillance sensors, which may be located on the ground, in
the air, or in space, detect electronic emissions, intercept communi-
cations, and detect and identify the movement of enemy forces in the
air and on the ground. Sensor facilities should, to the maximum ex-
tent possible, be capable of processing data in near real time, often
from several different collection sources at once.

Because surveillance is such a critical function in warfare, in-
formation about both the capabilities and location of many sensor de-
vices is highly classified. One of the principal challenges now fac-
ing the United States and its allies in the area of surveillance is
the need to develop ways to make timely and effective use of collectes
information without revealing the character or location of the collec
tion devices and thereby exposing them to enemy countermeasures.

The timely and effective use of surveillance information in co-
alition warfare implies the ability to exploit such data without the

obstacles to access that are associated with the tightly controlled
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handling of these data in their raw form. Some suggest that the bar-

t riers associated with access to special compartmented intelligence
x information will quickly be cast aside in wartime. This appears un-
;E likely. Moreover, were this to occur, many assessment and command
i: personnel would be unable to exploit the information effectively be-
e

cause they lacked prior experience in using such data. A means is
needed to "scrub" the information and thus remove special compartmen-
s tation barriers; that is, the critical content must remain intact but
o the identity of the collection means must be adequately shielded.

{ Surveillance information might be made more readily available if
- the nationally owned and operated sensor facilities could screen and
:: then transmit it to the assessment centers in an uncompartmented or
= "white" format. This sanitized information could then be used by in-
a dividuals without special security clearances, including allied offi-
cers, within the jointly manned assessment and command centers.

N In the NATO theater, this sanitized information could be made

. available to all those with NATO-SECRET clearances, that is, by all

( those likely to be involved in wartime staff support. Under such cir-
cumstances, sensor facilities would remain nationally owned and con-

trolled, but their output could be used multinationally.

ASSESSMENT: BY ASSESSMENT CENTERS

Once a war begins, the theater commander and his various subor-

a €2

dinate command elements will require a continuous flow of assessments

Ll S

of both the current air, land, and naval situation and the expected

character of the enemy's air-land campaign. Predictions of the likely

<

location of enemy breakthrough assaults and the major lines of advance
along which follow-on forces will move over the succeeding 12 to 24
hours are particularly important. The theater commander bases his

g overall direction of the combined arms battle on timely, accurate as-
sessments. Consequently the quality of the work performed by the as-
sessment center supporting the theater commander will play a central

role in determining the effectiveness of the conduct of the war.

- N 2 . .
TR OACH
&

Assessment centers serving subordinate Army and Air Force com-

manders working under the direction of the theater commander have a

.
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dual function. They, like the assessors serving the theater com- -;:}
mander, must provide the cormanders they serve with reports on the .:
current and expected flow of the battle in their particular sectors. e
Evaluations passed on from the main theater assessment center can as- Cy;
sist this task. Lower-level assessment centers must also provide de- fﬁj
tailed information on the location and status of specific enemy air, iii
ground, and naval concentrations to support the development of task- N

R
ings to attack specific target areas or individual targets and, in j::i

many cases, to assist air crews in planning and carrying out attacks.

A major challenge facing the United States is the effective in-
corporation in the assessment function of advanced computer-driven
display technology. Because of their potential to increase the speed
at which information can be correlated, displayed, and assimilated,
computer graphics may well be the key to permitting the surveillance-
assessment-command-control link to operate in near real time.

The United States should develop appropriate automated correla-
tion-display capabilities to support both the vital theater assessment
center serving the theater commander and the other centers supporting
the subordinate command elements. While proceeding with the devel-
opment and fielding of improved display technologies, the United
States must also retain the ability to operate using the traditional
means of information transmission and display--teletype messages,
plexiglas display boards, grease pencils, and wall maps. Both the
traditional means and personnel trained to use them may be needed for
backup in crisis contingencies if critical data links or computer
capabilities are disrupted.

The need for sanitized surveillance information creates further
problems for assessment. In addition to the method of scrubbing the

information within the nationally owned sensor facilities, described

above, it may be possible to keep the information compartmentalized

until it is passed to assessment centers, where it would then be put

through a process of fusion or correlation, providing that the spe- S
cial access information can be adequately protected during this pro- o
cess. This correlation-display process, performed at the front end =@
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?: of the assessment center, could serve to mask the identity of the in-
&« dividual sensors that provided the necessary information.
.. Regardless of how the information is sanitized, the critical
i; questions are whether assessors are sufficiently well trained to ac-
:E complish this task, whether they would have adequate information to

W make their evaluations and whether commanders would have the necessary

o confidence in the assessments made on this basis. Even when such san-

Ei itization could be accomplished, both assessors and commanders are

;; likely to want access to a special compartmented channel which can be

v used to check into questionable or especially crucial information.
ﬁi Once assessment centers evolve toward extensive use of computer graph-

.ﬁ ics, personnel will have to be trained to deal with the increased
LS amount of data and speed of presentation.

™ Whatever the means of information collection, sanitization, cor-
if relation, and display, the key to rapid, effective assessment remains
;& the skill of the personnel who perform this important function. As-

f: sessors must be experts in enemy strategy, tactics, and capabilities
{ and familiar with the theater environment. Their collective experi-

-~ ence and expertise, demonstrated in realistic peacetime command post
’ES simulations, should earn them the confidence of the theater commander

j: and his subordinate commanders, who will depend on their assessments A

: in selecting and implementing an operational strategy in wartime. -=-~.
BA “
'; COMMAND: BY A HIERARCHY OF COMMAND CENTERS

jf The hierarchy of command centers in the theater assist the 1
:' theater commander and his component commanders in making critical de- §@§-4
if cisions about the operational strategy to be employed and, on behalf fEsiS
;i of the commander, help direct the implementation of these decisions. ‘i*{j
E: Command decisions are made on the basis of analyses from assessment E: :]

centers, which are usually, but not necessarily, colocated with com- .

!
:‘{2"

L
L4
vy

mand centers, and information on the status and location of friendly

~, T,
:k forces that is typically provided by these forces themselves. j:-?}
:, The overall theater commander, traditionally a senior ground :;;;ﬁ
‘ force commander, operating with the assistance of his air, ground, \.1
j?f and possibly naval component commanders and his staff, must determine
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the overall operational strategy for the unfolding battle, establish

objectives, priorities, and the broad scheme of maneuver for his

combined arms campaign. These organizational arrangements and pro- ﬁ.g
cedures will pertain in both a U.S. only and an allied context. Egé
The theater commander must also decide, in response to recommen- Sj;
dations made by the air component commander, the apportionment of air ;:i—i
assets to the various key missions--offensive counterair, defensive ﬂi
counterair, defense suppression, interdiction, and close air support j~ﬁ
--and to the geographic sectors of the theater. These strategy and ;é;
apportionment decisions must be made at least once every 24 hours -

throughout the conflict; often, they will have to be adjusted more
frequently as circumstances dictate and capabilities permit. In the
critical opening days of a major conflict, the need for a more inten-
sive and more frequent orchestration will be particularly acute.

When making the critical decisions regarding air power for the
operational strategy and apportioning air forces to the various key
missions, the theater commander, the air component commander, and
their staffs must think not simply in terms of air operations to be
conducted over the succeeding several hours but in terms of a lengthy
air campaign lasting days or even weeks. They must think in terms of
an extended planning horizon if they are to make near-term alloca-
tions that support the optimum use of air power assets over the course
of the conflict. They must plan well ahead, particularly for sce-
narios in which mobilization and reinforcement will substantially in-
crease the aircraft available over time.

In the early 1970s, Air Force Studies and Analysis developed com-
puter simulations, such as Saber Grand, to investigate the impact of
varying U.S. tactical air apportionment strategies and force develop-
ments on the relative ability of the opposing sides to bring air
power to bear against each other's ground targets. The Air Force
should take advantage of modern computer capabilities by resurrecting
and updating such simulations as a means to enrich understanding of
the tactical use of air power, to test various strategy combinations,
and to provide a basis for better training commanders and staffs to

perform this critical task in peacetime. Moreover, such training
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would also furnish the necessary skills and computer support to per-
form such analyses at key command posts during wartime.

Subordinate sector commanders and control centers, in particular
the tactical air control centers (TACCs), must translate the theater
commander's broad operational strategy into a series of coordinated
attacks launched against selected elements of the enemy's military
capability. They must determine the time, place, and desired effects
of major interdiction, defense suppression, and offensive counterair
attacks and provide close air support sorties to the various ground
force units according to an agreed schedule. Finally, they must di-
rect control elements to take the necessary steps to carry out the de-
sired attacks against specific targets at designated times.

The Army's new AirLand Battle doctrine calls attention to prob-
lems of coordinating Army and Air Force efforts to select and priori-
tize targets among enemy follow-on forces in the so-called deep battle.
The doctrine calls for Army commanders at the division and corps levels
to take the lead in orchestrating attacks against enemy forces moving
toward the battle in areas of influence and areas of interest that ex-
tend up to a few hundred kilometers behind the forward line of troops
(FLOT). We have serious reservations about the wisdom of having the
corps commander determine the targets for such interdiction attacks.

The new Army doctrine calls for organic Army long-range missiles
not yet developed or fielded and Air Force fighter-bombers to mount
these attacks with improved conventional munitions. The attacks will
be designed to delay, destroy, and disrupt the arrival of enemy second
echelon units crucial to his blitzkrieg doctrine and to help create
opportunities for launching counterthrusts on the ground at the tac-
tical and operational levels.

To support the AirLand Battle doctrine, the Army is developing
new equipment and new arrangements at the corps level for the corre-
lation and assessment of surveillance information to assist the corps
commander in establishing targeting priorities against enemy follow-
on forces. Recent Army discussions of the doctrine suggest that the
corps commander's targeting recommendations for air interdiction

attacks in the enemy rear are to be treated as directives by the
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: Yo
i&:: personnel manning the tactical air control centers, or the allied tac- :&;
e tical operations centers (ATOCs) in NATO. This concept will surely ‘T"
:;” present problems given the multiple corps and multiple ATOCs in NATO's ;’;
_:}' Central Region. :t?
Ci; Under current practices, the TACC operations staff, consistent ‘2;2
t:; with the overall operational strategy and apportionment of forces by ;ﬁ;
AN the theater commander, prioritizes targets and ultimately tasks Air
ZE?: Force units to carry out interdiction missions. This process is de-
;Sﬁ? signed to take into account the needs of local ground force command-
.

ers, whose target nominations are represented by the Army's battle-

field coordination element (BCE) in deliberations at each TACC. The

. -
‘fzz final decisions, however, rest with the Air Force commanders in the :i%j
‘Eg TACC. There is an urgent requirement under any doctrine for the Air ;&L
- Force and the Army to determine how to integrate jointly the functions Eii»
ffq of surveillance, assessment, targeting recommendations, and the coordi- -:3
:jﬂ: nation of attacks by aircraft and long-range missiles. iéf
:fﬁ In our view, this coordination should be based on Army requests Sgi
= for aircraft interdiction attacks sent from the corps to the army g;
&;\. group level for aggregation and prioritization and then passed on to ?;f
E;S the allied tactical air forces (ATAFs) and ATOCs. Under this system, ;;;;
"§§ corps commanders would inform the army group of their requests by sub- '%tE
'fﬁ mitting a priority listing specifying the time, place, and desired o
o effect of particular attacks needed to support their desired pattern ii}
}ng of defensive and offensive operations. The army group commander %:i
ii; would, in turn, develop an overall prioritized request consistent with EE;
i the aggregate of requests from the various corps under his command and
SE' pass this to the ATAF. ﬁzi
igé Upon receipt of the consolidated listing, the ATAF and ATOC work- iE%
.:i: ing together would develop specific taskings for attacks consistent %:E’
- with the army group request, the broad interdiction strategy set forth ;:
&; by the theater commander, and the available assets apportioned to the ﬁf_
??:E interdiction mission. The Army personnel of the BCE would participate 1&3:
xés: in the specific attack tasking decisions at the ATOC, reconciling S;?
.ﬁ these demands, and would keep the individual corps informed about the ;;a
o ability of allied air forces to provide the desired support. g;;
o o
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The Air Force and Army have long planned to conduct close air
support (CAS) according to agreed organizational arrangements and
procedures. Under these procedures, the Air Force would generate CAS
sorties in response to the daily air tasking order that reflected the
theater commander's basic apportionment decision and the suballoca-
tions assigning sorties to specific corps areas made by the subordi-
nate command centers in response to requests from the ground force
commanders.

Once tasked, the wings would generate sorties to carry out these
CAS missions. The aircraft would be loaded with appropriate standard
weapons and made available at various time blocks throughout the day
for use by the designated Army commander. After being activated
through the close support request network, an aircraft would proceed
to its assigned area to be employed against specific targets by an
airborne or ground-based forward air controller, who would receive
his direction regarding the areas or targets to be struck from the
local ground force commander on the scene.

The hierarchy of command centers throughout the theater would be
manned by a combination of Air Force and Army personnel and if naval
In the NATO

and Korean theaters, most command centers would also include allied

forces were involved, by naval representatives as well.

command and staff personnel.

CONTROL: BY CONTROL CENTERS AND BY SURVEILLANCE AND CONTROL SYSTEMS

Control centers assist in mounting the attacks called for by the
commanders. They assign targets to individual attack systems and as-
sist them to varying degrees in engaging these targets. As Figs. 1
and 2 (above) indicate, specialized control networks have been devel-
oped to perform the major missions: air intercent (defensive coun-
terair), close air support, and the deeper air attack missions of in-
terdiction and offensive counterair. Each of these networks has
unique characteristics.

In the first two mission areas, air intercept and close air sup-
port, controllers use near real time information about the location

of the target to assign targets to individual attack platforms and to
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3}s assist them in engaging these targets. In air intercept operations, :Qﬂ
o, ground- or air-based controllers use radar tracking information to T
gi:_ assist interceptor aircraft in acquiring and engaging hostile air- L},i
:E;: craft. The amount of this assistance can vary widely. 5{%
:%ﬁ Controllers may provide detailed assistance that helps guide the :2;}
'{i: interceptor right up to the point of final engagement and attack. é%%
- Alternatively, if the interceptor has advanced on-board target acqui- ::&j
;2:& sition capabilities, the pilot may be given nothing more than the o
;J:E initial position of the hostile aircraft; he would then complete the
; :? intercept and attack autonomously, without further assistance. 1In
E?:‘ close air support operations, airborne forward air controllers di- o
:EJ rectly observe enemy forces on the ground and assist attack aircraft s
Eiﬁ in delivering their ordnance in accordance with the requests of the . ;
N ground commander on the scene. : .
fﬁ?z At present, the TACC (called the ATOC within NATO) performs the :;;
“%: Air Force target assignment aspect of control for the air interdic- f}i
L;}E tion and airfield attack missions. The TACC assigns targets to spe- f_;
-""‘ cific attack aircraft by means of the daily air tasking order, or .:
,x‘; frag, which is sent to the wing several hours prior to the first se- o
:::: ries of scheduled takeoffs. The aircraft usuvally receive no further :E'
ﬂ:jg intelligence assistance or updates on target location and status be- .
}T$ tween the time they take off and the time they complete their mission.
N The target assignment process began to change with the develop-
>:€ ment of the "rolling" frag. This allows the TACC to instruct wings
?:;i regarding the type of mission, weapon loading, and anticipated take-
L off time according to the traditional long-lead time schedule. Thus,
E:;: it supports sortie preparation several hours in advance but delays t:&;
SE; the identification of the specific target until a point much closer k;ks
::E::: to takeoff. ‘.L.:
i:; The Air Force has only recently begun to develop concepts and or- E!E
i ganizational arrangements for the provision of near real time assis- jri
f;‘ tance to attack platforms carrying out these missions. Much of this :iii
.}i. effort involves the design of a new control element, the ground attack ;3:
i;; control center (GACC), and the development of procedures to link it ;;E
:{: with the attack systems and the surveillance and control systems. 22%:
R
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The attack systems include aircraft, missiles, and remotely pi-

.
[
>

loted vehicles. Two highly promising surveillance and control sys-
tems, the precision location strike system (PLSS) and the joint sur-
veillance and targeting radar system (JSTARS), currently under devel-
opment, are slated to provide valuable external engagement assistance
to NATO attack aircraft and missiles. The PLSS, an airborne platform
orbiting far behind the FLOT, will detect and locate enemy electronic
emitters and transmit this information in near real time to assess-
ment centers, the GACC and, in some modes, directly to the attack
assets in flight. The JSTARS, an airborne moving target indicator
radar (formerly called the Pave Mover radar program), deployed on
helicopters and aircraft, will from various standoff distances track
groups of enemy vehicles moving on the ground, and transmit this in-
formation to the same elements served by PLSS.

The GACC may play various roles in this process. It may serve
simply as a matchmaker, assigning a specific target to a ready attack
system just prior to or just after takeoff. The attack system may
then proceed autonomously, using on-board systems to strike the tar-
get. Or the GACC may mate the attack system with an appropriate sur-
veillance and control system, which would provide a steady stream of
updated engagement assistance directly to the attacker in flight.

Alternatively, the GACC may perform a direct control function.
Using the latest information generated by the same standoff surveil-
lance and control systems or by the assessment center, the GACC could
provide a steady stream of instructions (guidance updates) directly
to the attack system in flight.

Whatever the interconnections among these elements, interdiction
missions of the future will involve three kinds of control--broadcast
control, close control, and precise control--which are distinguished
from one another in terms of the degree of external assistance pro-

vided to the attacker. With broadcast control, the GACC will assign }k_'

a target to a specific attack system prior to or just after takeoff
or launch but will provide no further assistance. The system will
proceed to the assigned target area autonomously, using its on-board

navigation capability; it will then engage and attack the target,




vvv-w;vv o M e g st A A st ant Ak Akl Ml A A Sl B

24

using highly capable on-board engagement systems associated with the
attack platform and the weapons it carries. ">

With close control, the GACC will assist the attack system by

providing both initial target assignment and a series of updates on
the location and status of the target while the attack system is :::.
en route. Nevertheless, the attacker will retain the responsibility -'.'..

< .
. . “ , . o
. X PO .
L. .
A o SRR o, "
S R Sar ST LN » <

:_\-:.} --using on-board systems--to complete the engagement/attack sequence ,.
o .
AN on its own. Under precise control, the GACC will provide continuing
A% Lo

P'd
.', .'

in-flight assistance to the attacker's on-board navipation and fire

[
P}

control systems right up to the point of weapon activation and re- "

"~

g lease, in most cases without the use of engagement sensors aboard the .
R ~
$~.*'- attack platform itself.
- o~
b The successful integration of the latest intelligence information s

from external engagement systems into the command and control process :.
can support even more timely application of air power against critical
enemy targets. If the objective is to attack critical follow-on

forces, such as operational maneuver groups or airfields, in the :::::

midst of flight operations, information from PLSS, JSTARS, and even :'

:}_'_:j: the airborne warning and control system (AWACS) can be fed as near :~__.
\:’_-S‘ real time direct inputs to aircraft in flight, relayed in the form of \
o broadcast, close, or precise control. To do this, the Air Force will :f.:-
have to improve its capabilities for continuously monitoring and ".Q;
..‘- orchestrating the availability and weapon loadings of friendly attack .:::',_
'::\EQ forces to implement such highly responsive strategies. _z::j;:
.‘~ Advancing technologies are making the centralized direction of .:E::;:
the air campaign by means of coupling near real time surveillance with i‘..
"3-; command and control more and more plausible. The Soviets know of ;::i
.‘ these technologies and their potential to support substantially more \.:]
.__ responsive and effective air operations. They will be prepared to de- \S
..: vote considerable efforts to degrading these capabilities in wartime. 5_!4
. Even state-of-the-art technologies, however, will probably not "
be able to ensure the uninterrupted flow of data from the various ad- }j

_ vanced electronic systems in a combat environment. Consequently, the .-“_:.:
.’1 Air Force must seek to ensure the survivability and continuous ’,‘_!_“
T
-9
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"-:’ effective operation of the various elements and take the appropriate

.'-‘:' steps with regard to hardening.

. ' The Air Force should provide in advance for backup modes of op-

\- eration based on substitution and devolution among the various com-

: mand, control, and asset generation elements to support continued

"-f operations when key components are disrupted or destroyed. In terms

of the command and control function, this means that the less sophis-

-:'.“‘-".' ticated and less centralized modes of executing missions must be re-

:-.‘: tained as fallbacks from the technologically advanced systems de-

. scribed above.

1-_., Under certain circumstances, individual wings may have to plan

E\a as well as implement operations. To do this, they will need the

::3: greatest possible access to information still being collected by sen-

- sors and processed by assessors. Their access to this information

will be limited, however, by the costs of advanced communications and

‘-3 computer capabilities and by the special security measures required

:::-';‘. by much of the surveillance and assessment information.

J In summary, planning for the centralized integration of new, so-

\.- ] phisticated systems must be accompanied by planning for the decen-

:'.:'_:::_ tralized conduct of operations with only portions of the system oper-

\\' ational and without some elements altogether.

-;j,-:: ASSET GENERATION: BY WINGS

;:::_:: The United States and its allies must be capable of mounting

:;: sustained air operations, night and day, over an extended period in

».‘! order to defeat enemy attacks, gain air superiority, and bring fire-

\ power to bear against enemy forces at the front and in the rear. To
support such operations, individual aircraft and aircrews must repeat-
edly be readied for flight, sent off, recovered, recycled, and re-

v launched--all in the face of determined enemy opposition. The Air 5'1

_:\:‘: Force must therefore continue to develop and practice maintenance, ‘:-3

::::: refueling, and rearming techniques that allow it to sustain surges to ":.'_j

higher levels of daily aircraft sortie generation for extended E:j

o periods. _.:
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As the Air Force moves toward an era in which target assignment
for deeper attack missions will be provided just prior to or even
after takeoff, it will have to develop procedures for crew prepara-
tion and aircraft weapon loading that support such responsive, real-
time battle management. This will likely also entail further changes
in the character of the air tasking order and wing-level attack prep-
arations consistent with the repeated generation of sorties at desig-
nated time intervals, with the aircraft carrying standard loads for

various missions.

ENGAGEMENT ATTACK: BY ATTACK ASSETS

The ultimate objective of the various support, command, and con-

trol activities described in this sequential framework is to enable
the attack platform to successfully engage and destroy enemy targets.
The attacker may perform these crucial functions autonomously, that
is, relying on a combination of the engagement systems on board the
platform itself and those built into the weapons and munitions that
it carries. Or it may receive varying degrees of assistance from ex-
ternal engagement, surveillance, and control systems, as previously
described.

The assistance that the attacker receives is designed to enhance
the timeliness and effectiveness of the attack. In many cases, it
will also reduce losses in the terminal area by allowing the aircraft
to execute its attack in a single pass at low level while standing
off from the target, thus minimizing its exposure to enemy defenses.

Over the next several years, the United States plans to field a
variety of improved on-board and external engagement systems. Ajir-
craft such as F-16s will carry the combination of navigation and

forward-looking infrared (FLIR) targeting pods known as low altitude

. o
LIy . PR
. . .
. . A
J.) . L&t

navigation and targeting infrared for night (LANTIRN). External en-
i"i: gagement systems will include PLSS and JSTARS, described above. The i
-\ -.' ."‘
YRORY United States is also developing increasingly "smart" weapons and O
I" ..' .._ -
}2a: munitions, many of which will be capable of providing multiple "kills" T~
." 1 per pass, using standoff delivery tactics. ‘d
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Varying combinations of attack platforms, control modes, engage-

ment tactics, weapons, and munitions will be available at the payoff
end. These critical functions are all too often viewed in isolation.
But they are closely interrelated. The table below illustrates the
relationship among mode of control, the type of on-board engagement/
attack systems, and the type of weapon. Various combinations may be
used for successful air interdiction attacks on a cluster of enemy
vehicles-~tanks, infantry fighting vehicles, trucks, etc.

This table underscores the point that useful analysis of the en-
gagement/attack process requires that all associated elements--the
attack platform, engagement systems, mode of control, and weapons and
munitions employed--be explicitly considered. The examples below
illustrate this point.

The GACC will be able to provide external assistance in the form
of either close or precise control to a variety of attack systems,
including aircraft equipped with highly capable on-board engagement
systems. An F-16 equipped with LANTIRN and carrying a tactical muni-
tions dispenser (TMD) armed with smart submunitions will profit from
the use of close control based on JSTARS tracking data. Such close
control will allow the F-16 to approach the target so that the tar-
get, when it first appears, is along the velocity vector of the air-
craft; the F-16 can then deliver the free-fall TMD while remaining at
low level, thus reducing its exposure to terminal air defenses.

This same F-16, carrying LANTIRN and a powered tactical munitions
dispenser with an off-boresight short-range standoff delivery capa-
bility, rather than a free-fall TMD, will be able to engage and at-
tack autonomously while remaining at low level, with no assistance
beyond the initial target assignment provided under broadcast control.
Such a weapon then has the potential for more autonomous and more ef-
fective attacks using only on-board engagement systems and with re-
duced exposure to the attacking aircraft.

Similarly, a B-1 equipped with (1) a synthetic aperture target
acquisition and tracking radar, (2) a joint tactical missile (JTACM),

a long-range standoff ballistic missile, and (3) a load of conventional
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terminal homing submunitions like Skeet will also be able to operate
under broadcast control to conduct interdiction attacks autonomously
against clusters of enemy vehicles.

Finally, the GACC will provide the extensive external assistance
of precise control with the help of target location information from
JSTARS or PLSS in order to guide attacks by F-16s or F-4s lacking so-
phisticated on-board engagement systems and equipped with a tactical
munitions dispenser (TMD). Precise control may also be used to guide
attacks against enemy vehicle clusters by long-range standoff JTACMS
launched from either an aircraft--a B-1 or a B-52, for example--or an
Army-owned and operated ground-based launcher. The latter combination
of JSTARS and the ground-launched variant of JTACM for long-range
standoff attack has been under development for the past few years

under the designation Assault Breaker.
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IV. A MATRIX FOR DEVELOPING CONCEPTS OF OPERATIONS
FOR TACTICAL AIR OPERATIONS

The matrix shown in Fig. 3 reflects our belief that tactical air
missions and their constituent tasks can be usefully addressed in
terms of concepts of operations that set forth the sequence of key
functions that are to be performed to accomplish a given task. This
matrix is designed to assist in the development of concepts of opera-
tions to perform the various tasks of the major missions.

One can fill in the matrix, in general terms, simply by describ-
ing the key functions that are to be performed sequentially to support
a given task. Or one can use it to develop detailed individual con-~
cepts of operations that specify the precise arrangements for linking
the various systems and organizations, end-to-end, from surveillance
through engagement/attack, to accomplish a given task in a timely and
effective mamer.

Such concepts of operations may apply to the present or future.
Both current and longer term concepts should be developed with an eye
toward gaining maximum effectiveness from existing assets and organi-
zational elements. Longer term concepts offer the added opportunity
to shape the development of future systems and organizational arrange-

ments themselves; that is, the concepts can be used to help guide the

1 igm . vt e ey
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development and acquisition of integrated capabilities that support a

s o

1

repertoire of highly effective and responsive force employment
capabilities.
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To illustrate the application of concepts of operations, we have
filled in the matrix columns for the interdiction mission in general
terms, as shown in Fig. 4. This example projects to the late 1980s,
when a variety of new surveillance, assessment, and engagement sys-
tems, as well as new weapons and munitions, all currently under devel-
opment, will be available for allied air forces operating in NATO's
Central Region.

Individual concepts of operations connecting the various func-

tions and organizations described in the matrix could be created to
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support both highly responsive attacks against mobile or fleeting tar-
gets and more traditional, longer lead time attacks against fixed tar-
gets within the diverse interdiction mission. NATO should develop de-
tailed concepts using different combinations of sensors, assessment
techniques, command and control arrangements, engagement systems, at-
tack assets, weapons, and munitions to support repeated attacks on

Warsaw Pact forces around the clock in all types of weather.

-

L" i
PR
. . N

,
s

i W' S )

ath

e e
e Ty T Y

S )



A b
A:J“).’.'-' P4

-

AR

14

V. CONCLUDING REMARKS R

We have discussed an overall framework that makes explicit the
critical steps to be performed to improve the ability of the United
States and its allies to employ air power effectively in theater war.
The framework relates objectives, missions, and tasks on the one hand
to functions, organizational elements, and systems on the other. We
are convinced that this framework can play a significant role in guid-
ing the elaboration of concepts of operations designed to improve Air
Force capabilities to carry out the various air power missions.

The Air Force could benefit in many ways if it could reach agree-
ment on a single overall framework and if all would then adhere to
this common conceptual approach. The use of an agreed framework would
enable planners to determine what organizational elements ought to be
established, how they should be equipped, and what should be the proper
inputs and outputs for each element.

Such an overall framework could be used to develop the concepts
of operations that are needed to meet and defeat a powerful Soviet
foe. These concepts of operations could, in turn, guide the develop-
ment of appropriate new equipment, training exercises, and operational
tests. Operational tests could be used to determine whether an over-
all concept was viable--as distinct from testing the performance of
individual pieces of equipment. Undoubtedly, well-defined concepts X
could assist the Air Force in better exploiting current organizational 7“‘f?
arrangements and capabilities.

Such a framework and associated concepts of operations could also
aid in the development of doctrines for joint and combined operationms.
It could be used to identify and resolve differences of opinion over
the best approach to joint theater operations. It would be useful in
discussions such as those under way regarding the AirLand Battle doc-
trine and those to enhance cooperation in U.S. alliances.

In Korea, and even more so in NATQO, the United States should

clarify its own views and then initiate discussions with allies to de-

velop a collective framework and associatued concepts. The goal would ;3"52
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not be to arrive at identical approaches, but to harmonize national
traditions and doctrines and assure that alternative modes complement
one another.

Finally, the Air Force needs a straightforward overall framework
and concepts of operations developed in this context to serve as a
basis for more effective communication with the Office of the Secre-
tary of Defense and the Congress. Members of both groups often have
difficulty understanding the connections among the many systems that
are under development and being procured at considerable expense.

Moreover, in the absence of a well-reasoned framework and re-
lated operational concepts put forth by the military, elements within
the Office of the Secretary of Defense and the Congress have all too
easy an opportunity to impose their own solutions to these important
issues. Having th-2 ability to explain the value of important pro-
grams in terms of an overall framework and associated concepts of op-
erations would greatly increase the likelihood that the Air Force will
continue to play the leading role in developing concepts for the em-
ployment of air power and will obtain the resources it needs to per-
form its key missions and tasks.

Thus, the Air Force could clearly benefit greatly from an ap-

proach that builds on an agreed, coherent framework. The names and

descriptions of specific tasks and related functions and organiza-

tional elements shown in this Note have been developed and refined in
interviews with many Air Force personnel.

The framework generally reflects current doctrine and practice
but does so in a more systematic and explicit manner. At the least,
the logic, interrelationships, and vernacular set forth in this Note
could serve as a starting point for the development of a framework
that links objectives, missions, and tasks with functions and organi-
zational elements through the medium of concepts of operations for

the effective employment of air power.
















