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NOTICE

When Government drawings, soecifications, or other data are used for
any purpose other than in connection with a definitely related Government
procurement operation, the United States Government thereby incurs no
responsibiiity nor any obligation whatsoever; and the fact that the
Government may have formulated, furnished, or in any way supplied the
said drawings, specifications, or other data, is not to be regarded by
implication or otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to
manufacture, use, or sell any patented invention that may in any way be
related thereto.

This final report was submitted by the McDonnell Douglas Corporation,
Douglas Aircraft Comoany, 3855 Lakewood Blvd., Long Beach, California 90846,

“under contract F33615-76-C-1297, job order 2003 Q1 09, with the Air Force
Avionics Laboratory, System Avionics Division. Mr. Gary D. Wambold/AFAL/

AAA-1 was the project engineer. This report has been reviewed and cleared
for open publication and/or public release by the Aeronautical Systems
Division Office of Information (ASD/OIP) in accordance with AFR 190-17

and DODD 5230.9. There is no objection to unlimited distribution of

this to the National Technical Information Service (NTIS). Publication
of this report does not constitute Air Force approval of the reports
findings or conclusions. It is published only for the exchange and
stimulation of ideas. This technical report has been reviewed and is
approved for publication.
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APPENDIX A

T0

FINAL TECHNICAL REPORT

FOR

AFAL CONTRACT NUMBER F33615-76-C-1297

IDAMST MISSION

AND

ESSENTIAL EQUIPMENT ANALYSIS




The procedures for Mission Scenario Analysis employed an approach
designed to reduce operations to manageable segments which can be
graphically portrayed on normal size paper. This approach also enhances
detail analysis of mission operational segments such as a specific
Air Drop and the attendant time sequence of events/functions involved
for crew, hardware and software. Page 6 shows a map/route representation
of the flights involved in the scenario covering D-1, (heavy airdrop
originating at Frankfurt and dropping at Schoningen), D-1A (Covert
personnel drop at KLOTZE) and continuing to tie search and rescue mission
north to Bremerhaven, The flight distance, h=adings, and relative
location of vital points such as drop location, airbases and etc. are
illustrated. Page 7 portrays the same flights in profile, with time
sequence corresponding to changing flight speeds and flight modes. The
development of Functional Sequence Analysis Worksheets which show
scenario events time sequenced to incremental mission time, flight
phase/function, crew functions and subsystems involved provide adequate
information for development of top-level Functional Sequence Diagrams,
Worksheets have been prepared and were delivered to AFAL as part of the
Interim Technical Report.

The IDAMST Avionics Suite lists twenty items of equipment
designed to perform specific functions. Some equipment items such as
the Radar Set provide multi-functional-capability, i.e., ground
mapping, weather mapping, etc. Each individual function is performed
with the equipment in a specified operational mode and will require
software functionally designed for that mode. The IDAMST Avionics
Suite provides functional alternatives for mission performance to
ensure world wide operational capability. This capability was analyzed
by evaluating the essential functions of communications, navigation,
target acquisition, vehicle defense, and mission management and the
sub-functions which occur under each.




To determine flight essential, mission essential and flight
safety (survival) functions, a set of IDAMST peculiar definitions was
established for study purposes only. These definitions are based
upon the premise that IDAMST monitors and displays the status of flight
control systems, gear, flaps, spoilers, hydraulic and electrical systems,
and engine performance parameters with minimum back-up cockpit
instrumentation, A second premise is that IDAMST failure will not
create a condition which endangers flight safety (survival - or
capability to fly home or to nearest base), Within this context, flight
essential equipment is presumed and analysis has been limited to
determination of mission essential items. Appendix A presents the
results of mission analysis of each segment of the composite scenario
to determine mission essential functions and the IDAMST equipment required
to provide the necessary functions, Within Appendix A is a summary of
essential functions associated with the mission types such as deployment,
air drop, personnel drop, aeromedical evacuation and search and rescue.
It is most meaningful to consider essentiality in terms of the discrete
mission types and segments rather than the composite scenario because
most equipments are essential during some portion of the composite
scenario. Where two identical items are listed in Appendix A (i.e.,
Radar Altimeter 1 and 2, ILS 1 and 2, and UHF 1 and 2) only one each
is shown as essential since in the case of the altimeter and ILS no
scenario requirement was shown for the second items and one UHF set
could handle the combined scenario load, (These analyses ignore the
fact that regulations, either commercial or military; may specify some
dual capability).
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, EQUIPMENT
| (MAJ FUNCT)

PA
HF/SS8B
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

f MISSION FUNCTION: DEPLOYMENT
MNDES: T.0., Climb, Fly Formation, Cruise, Refuel, Cruise, Descend,Approach & Land

REQUIRED FUNCTION
(FROM FSDS)

COMMUNICATION

Long range comm-flt control, pos. rep.
Comm-tower, dep. control, report points

Flight and position identification
Formation Control-comm. with tankers

Update INS (over Europe)

Precise navigation control
Update INS (over water)
Locate approach control points

TARGET ACQUISITION

RS
RA-1
INS
OMEGA
TACAN
SKE
RB

SKE-Back-up in formation flight

Position relative to tankers

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

Position relative to tankers (refuel)
Assist assemble in flight formation
Landing system for IFR Tanding

MISSION
ESSENT

> XX X

> > >
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MISSION FUNCTION:

EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)

DEPLOYMENT

MODE: Take Off/Climb

FLIGHT
ESSENT

MISSION
ESSENT

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC X
SV

IFF

UHF-1

UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

Comm-tower, Dep. Control, Rep. Points X X

Back-up SKE ‘in assemble formation X

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

Assemble flight formation X

16




MISSION FUNCTION: DEPLOYMENT MODE: Cruise (Over Water)

EQUIPMENT REQUIRED FUNCTION FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB Flight Control/Pos. Rept-Long Range X X
VHF/AM Position Report/Flight Control X X
VHF/FM

IC X

SV
IFF AC/Flight-Identification

UHF-1 Formation Control & Communication
UHF-2

NAVIGATION

RS

RA-1

RA-2

INS Precise Navigation Control X X
OMEGA Update INS X X
UHF/ADF

LF/ADF

TACAN

> X
>

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

1C
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS

SKE X
ILS-1

ILS-2

TACAN

17
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MISSION FUNCTION: DEPLOYMENT MODE :

EQUIPMENT
(MAJ FUNCT)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

REQUIRED FUNCTION

(FROM FSDS)

Traffic Control - Beyond L.0.S.

Refuel

FLIGHT ~ MISSION
ESSENT  ESSENT

Formation Comm. & Control Tanker Fleet Comm. X X

Precise Navigation/Position
Update INS

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

Precise Position
Update INS

Position Relative to Tankers

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

Position Relative to Tankers

18
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MISSION FUNCTION: DEPLOYMENT MODE: Descend

EQUIPMENT REQUIRED FUNCTICN FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting X
VHF/FM

IC

Sy

IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS X X 1
RA-1
RA-2 3
INS Precise Navigation X X 1
OMEGA |
UHF/ADF
LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

19




MISSION FUNCTION: DEPLOYMENT MODE: Approach and Landing

EQUIPMENT REQUIRED FUNCTION FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Traffic Control, Military & Commercial X X
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS

RA-1 Altitude Above Terrain X

RA-2

INS

OMEGA

UHF/ADF  Determine Location of Reporting Point X X
LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
)
IFF
ESM
ID

MISSION MANAGEMENT

RS

SKE

ILS-1 Instrument Landing System for IFR X X
Conditions -~ Fixed or Portable

TACAN

20
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MISSION FUNCTION: HIGH ALTITUDE AIR DROP
MODES: T.0. and Climb, Fly Formation, Cruise, Descend, Formation Drop, Cruise

EQUIPMENT

(MAJ FUNCT)

REQUIRED FUNCTION
(FROM FSDS)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

sV

IFF
UHF-1
UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF /ADF
LF/ADF
TACAN

Long Range Communication with ALCE
Comm-Tower, Dep. Control, Reporting
Communicate with Drop Zone

Ident. and Location

Update INS In-Theater
Precise Altitude Control

Precise Navigation Control

TARGET ACQUISITION

RS
RA-1
INS
OMEGA
TACAN
SKE
RB

Locate Drop Zone

Locate Drop Area

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

Assemble/Control Formation

22

FLIGHT  MISSION
ESSENT  ESSENT
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MISSION FUNCTION: AIR DROP HIGH ALT.

EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)
COMMUNICATION

PA
HF/SSB

MODE: Take Off/Climb

FLIGHT
ESSENT

VHF/AM Comm-Tower, Dep. Control, Rep Points X

VHF/FM
1€

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS Back-Up SKE in Assemble Formation X

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
sV
IFF
ESM
1D

MISSION MANAGEMENT
RS

SKE Assemble Flight Formation

ILS-1
ILS-2
TACAN

23
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MISSION FUNCTION: HIGH ALTITUDE AIR DROP MODE: Fly Formation

EQUIPMENT REQUIRED FUNCTION FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB Beyond Line-0f-Sight Comm. X X
VHF/AM

VHF/FM

IC

SV

IFF Ident. & Location

UHF-1

UHF-2

NAVIGATION

RS Update INS In-Theater

RA-1 Precise Alt. Control Below 5,000 Ft.
RA-2

INS Precise Navigation X
OMEGA

UHF/ADF

LF/ADF

TACAN

> >

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS b
SKE Maintain Formation Position X X 1
ILS-1 '
ILS-2
TACAN

24




MISSION FUNCTION: HIGH ALTITUDE AIR DROP

EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB

VHF/AM

VHF/FM Enroute Reporting
IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Ground Mapping Update of INS
RA-1

RA-2

INS Precise Navigation

OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITIOM

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

25

MODE: Cruise (Short Range)

FLIGHT ~ MISSION
ESSENT  ESSENT

X
X X
X X
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MISSION FUNCTION: HIGH ALTITUDE AIR DROP MODE: Descend

EQUIPMENT REQUIRED FUNCTICN FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB :

VHF/AM Enroute Reporting X
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS X X
RA-1

RA-2 :

INS Precise Navigation X X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

26




MISSION FUNCTION: AIR DROP MODE: Air Drop (Cargo)

EQUIPMENT
(MAJ FUNCT)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

HIGH ALTITUDE

REQUIRED FUNCTION

(FROM FSDS)

Comm. with Airlift Control Element

Comm. with Drop Zone Command

Update INS
Precise Altitude to Limit Drop Dispersion

Navigation to Drop Area

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

Locate Drop Zone

Locate Drop Area

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

27
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MISSION FUNCTION: PERSONNEL DROP
MODES: Descend, Cruise, Drop, Cruise (Low Altitude), Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB  Comm. to ALCE X
VHF/AM

¥2F/FM

Sy Comm. to ECM Support Aircraft X
IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS/Ground Mapping X
RA-1 Precise Altitude Control X
RA-2

INS Precise Navigation X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC

SV Comm. to ECM Support Aircraft
IFF Ident/Position

ESM Determine Radar Painting

1D Detect Missile Launch

> >< >X X

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

29




MISSION FUNCTION: PERSONNEL DROP MODE: Descend

EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS Update INS X X
RA-1 Precise Altitude Control

RA-2

INS Precise Navigation X X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

30
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MISSION FUNCTION: PERSONNEL DROP

EQUIPMENT REQUIRED FUNCTICN
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA
HF/SSB

NAVIGATION

MODE: Cruise (Short Range)

RS Ground Mapping Update of INS
RA-1 Precise Altitude Control

RA-2

INS Precise Navigation
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

31

FLIGHT  MISSION
ESSENT  ESSENT

X X
X X
X X



MISSION FUNCTION: PERSONNEL DROP
EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB

VHF/AM

VHF/FM

IC

Sy Comm. to ECM Support Aircraft
IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS for Fix
RA-1

RA-2

INS Position Required
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV Relay Message for ECM Help
IFF Identify as Friend

ESM Determine Radar Freq. AZMUTH, DECL

1D Detect Missile Launch

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

32

MODE :

Condition - Radar Painted

FLIGHT
ESSENT

MISSION
ESSENT
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MISSION FUNCTION: PERSONNEL DROP MODE :

EQUIPMENT
(MAJ FUNCT)

COMMUNICATION

PA

HF/SSB Communicate to ALCE

VHF/AM

VHF/FM

IC

SV Communicate Threat to Proper Command
IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS for Fix

RA-1

RA-2

INS Aircraft Position Required
OMEGA

UHF/ADF

LF/ADF

TACAN

REQUIRED FUNCTION
(FROM FSDS)

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC

' Request for Support

IFF Identify as Friend

ESM

ID Detect & Locate IR Source

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

Condition - IR Source

FLIGHT  MISSION
ESSENT  ESSENT

X X
X
X
X X
X X
|
X X ‘




MISSION FUNCTION: PERSONNEL DROP MODE :

EQUIPMENT REQUIRED FUNCTICN
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS Locate Drop Zone

RA-1 Precise Altitude Control
RA-2

INS Locate Drop Area

OMEGA

TACAN

SKE

RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-)
1LS-2
TACAN

34

Air Drop - Personnel
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MISSION FUNCTION: SEARCH AND RESCUE
MODES: Cruise, Descend, Search, Cruise, Approach/Land (ILS)

EQUIPMENT REQUIRED FUNCTION FLIGHT
(MAJ FUNCT) (FROM FSDS) ESSENT
COMMUNICATION

PA

HF/SSB Communicate with ALCE

VHF/AM Enroute Reporting

VHF/FM Receive ELF Signal

IC

SV

IFF

UHF-1 Communicate with Airborne C.P.

UHF-2

NAVIGATION

RS Update INS

RA-1 Precise Altitude Control
RA-2

INS

OMEGA Precise Navigation

UHF/ADF  Navigation to Control Point
LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
sV
IFF
ESM
1D

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

36
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MISSION FUNCTION:
REQUIRED FUNCTICN

EQUIPMENT
(MAJ FUNCT)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

SEARCH AND RESCUE

(FROM FSDS)

Communicate with ALCE
Enroute Reporting

Update of INS

Precise Navigation

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
10

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

Cruise (Short Range)




jp—

MISSION FUNCTION: SEARCH AND RESCUE MODE :

EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)
COMMUNICATION

PA

HF/SSB Receive Search Order (ALCE)

VHF/AM

VHF/FM Receive ELF Signal

IC

SV

IFF

UHF-1 Communicate with Airborne Command Post
UHF-2

NAVIGATION

RS Update INS

RA-1 Low Altitude Profile - Precision Alt.
RA-2

INS Navigate to Estimated Location

OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS

RA-1

RA-2

INS

OMEGA

TACAN

SKE

RB

VHF/FM Locate Downed Pilot Position
VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

FLIGHT
ESSENT

> >

Condition - Search

MISSION
ESSENT




SEARCH AND RESCUE

MISSION FUNCTION: MODE: Descend
EQUIPMENT

(MAJ FUNCT)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

REQUIRED FUNCTION
(FROM FSDS)

Enroute Reporting

NAVIGATION

RS Update INS

RA-1 Precise Altitude Control
RA-Z . . .

INS Precise Navigation
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

39
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MISSION FUNCTION: SEARCH AND RESCUE

EQUIPMENT REQUIRED FUNCTICN
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting
VHF/FM

IC

Sy

IFF

UHF-1

UHF-2

NAVIGATICN

MODE :

RS Ground Mapping Update of INS

RA-1

RA-2

INS Precise Navigation
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

AQ

Cruise

FLIGHT
ESSENT

MISSION
ESSENT




MISSION FUNCTION: SEARCH AND RESCUE  MopE: Approach and Landing

EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB : adt ;

VHF/AM Traffic Control, Military & Commercial X X
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS

RA-1 Altitude Above Terrain X

RA-2

INS

OMEGA

UHF/ADF Determine Location of Reporting Paint X X
LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS

SKE

ILS-1 Instrument Landing System for IFR Conditions X X
Fixed or Portable

TACAN
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MISSION FUNCTION: LOW ALTITUDE PARACHUTE DROP
MODES: T.0. & Climb, Cruise, Descend, Cruise (Go-Around), Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT
(MAJ FUNCT) (FROM FSDS) ESSENT
COMMUNICATION

PA

HF/SSB Comm-ALCE for Instructions

VHF/AM Comm-Tower, Dep. Control, Rep. Points
VHF/FM Comm. with Drop Zone

IC

'

IFF

UHF-1 Communicate-Direct Flight

UHF-2

NAVIGATION

RS Ground Mapping/Update INS
RA-1

RA-2

INS Precise Navigation

OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS Identify Drop Zone

RA-1 Precise Altitude Control
INS Locate Drop Area

OMEGA

TACAN

SKE

RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

43
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LOW ALTITUDE
MISSION FUNCTION: PARACHUTE DROP MODE: Take Off/Climb

EQUIPMENT REQUIRED FUNCTION FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Comm - Tower, Dep. Control, Rep. Points X X
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN




MISSION FUNCTION: LOW ALTITUDE DROP  MODE:

EQUIPMENT REQUIRED FUNCTICN
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Ground Mapping Update of INS
RA-1

RA-2

INS Precise Navigation

OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

(¢
SV
IFF
ESM
10

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

45

Cruise

FLIGHT ~ MISSION
ESSENT  ESSENT

X
X X
X X




MISSION FUNCTION: LOW ALTITUDE DROP

EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting
VHF/FM

IC

'

IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS

RA-1

RA-2

INS Precise Navigation
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

1C
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

MODE : Descend

FLIGHT  MISSION
ESSENT  ESSENT

X
X X
X X
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MISSION FUNCTION: LOW ALTITUDE DROP MODE: Cruise (Go-Around)

EQUIPMENT REQUIRED FUNCTION FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB Call ALCE for Instructions X
VHF/AM

VHF/FM

IC

SV

IFF

UNF-1 Communicate Advise Flight X

UHF-2

NAVIGATION

RS

RA-1

RA-2

INS Precise Navigation X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS Identify Drop Zone

RA-1 Precise Altitude Control
RA-2

INS

OMEGA

TACAN

SKE

RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

> >
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MISSION FUNCTION: LOW ALTITUDE DROP  MODE:  Air Drop

EQUIPMENT REQUIRED FUNCTICN FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB Communicate with Airlift Control Element X X
VHF/AM

VHF/FM Communicate with Drop Zone Command X X
IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS X X
RA-] Precise Altitude Required X X
RA-2

INS Navigation to Drop Area X X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS Locate Drop Zone X X
RA-1

RA-2

INS Locate Drop Area X X
OMEGA

TACAN

SKE

RB

VEHICLE DEFENSE

IC
SV
IFF
ESM |
1D 1
MISSION MANAGEMENT %
RS |
SKE |
ILS-1 |
ILS-2 §
TACAN L




MISSION FUNCTION: LOW ALTITUDE DROP MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting X
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS

RA-1

RA-2

INS Precise Navigation X X
OMEGA

UHF,”ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN
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MISSION FUNCTION: BARE BASE LANDING (ARA)
MODES: Cruise, Descend, ARA, T.0./Climb, Engine Out, APP./Land

EQUIPMENT REQUIRED FUNCTION FLIGHT
(MAJ FUNCT) (FROM FSDS) ESSENT
COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting

“HF/FM Communicate Military Ground Unit
iC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Ground Mapping/Update INS
RA-1

RA-2

INS Precise Navigation

OMEGA

UHF/ADF  Locate Approach/Fix Point
LF/ADF ;
TACAN

TARGET ACQUISITION

RS Locate/Create Area Display Data
RA-1 Precise Altitude Control

INS Navigate to Landing Area

OMEGA

TACAN

SKE

RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS Control Landing Approach Data

SKE
ILS-1 Control Approach Data

ILS-2
TACAN

51
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MISSION FUNCTION: RESUPPLY -AIRLAND  MODE:

EQUIPMENT
(MAJ FUNCT)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

1FF
UHF-1
UHF-2

NAVIGATION

RS Ground Mapping Update of INS
RA-1

RA-2

INS Precise Navigation

OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

REQUIRED FUNCTICN
(FROM FSDS)

Enroute Reporting

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

52

Cruise

FLIGHT ~ MISSION
ESSENT  ESSENT

X
X X
X X




MISSION FUNCTION: RESUPPLY - AIRLAND MODE: Approach/Landing (ARA)

EQUIPMENT REQUIRED FUNCTION FLIGHT
(MAJ FUNCT) (FROM FSDS) ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM

VHF/FM Communicate w/Military Unit on Ground X
IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Locate & Create Area Display Data X
RA-1 Precise Altitude Indication X
RA-2

INS Navigation to Landing Area X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS Locate/Display Landing Area X
RA-1

RA-2

INS Fly to/Locate Landing Area X
OMEGA

TACAN

SKE

RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS Control Landing Approach X
SKE

ILS-1

ILS-2

TACAN

MISSION
ESSENT




MISSION FUNCTION: AEROMEDICAL EVACUATION

EQUIPMENT
(MAJ FUNCT)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

REQUIRED FUNCTICN
(FROM FSDS)

NAVIGATION

RS
RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN
SKE
TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

Take Off/Climb

FLIGHT
ESSENT

MISSION
ESSENT




MISSION FUNCTION: AEROMEDICAL EVACUATION MODE: N/A Special Condition - Engine
Out

EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION

(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Obtain Emergency Clearance Procedures X X
VHF/FM

IC

)

IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS X X
RA-1

RA-2

INS Fly Short Route to Destination X X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN
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MISSION FUNCTION: AEROMEDICAL EVACUATION MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting X
VHF/FM

IC

Sy

IFF

UHF-1

UHF-2

NAVIGATION

RS Ground Mapping Update of INS X X
RA-1

RA-2

INS Precise Navigation X X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM ﬂ
1D i

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

e ————




MISSION FUNCTION: AEROMEDICAL EVACUATION

EQUIPMENT REQUIRED FUNCTICN
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS

RA-1

RA-2

INS Precise Navigation
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
1¢
5V
1FF
ESM
1D

MISSION MANAGEMENT

RS
SKE
ILS-1
1LS-2
TACAN

R T——
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MODE: Descend

FLIGHT
ESSENT

MISSION
ESSENT




MISSION FUNCTION: AEROMEDICAL EVACUATION MODE: Approach & Landing

EQUIPMENT REQUIRED FUNCTICN FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Traffic Control, Military & Commercial X X
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS

RA-1 Altitude Above Terrain X

RA-2

INS

OMEGA

UHF/ADF Determine Location of Reporting Point X X
LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS

SKE

ILS-1 Instrument Landing System for IFR X X
Conditions ~ Fixed or Portable

TACAN

58
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MISSION FUNCTION: LOW ALTITUDE PARACHUTE EXTRACTION (LAPES)
MODES: T.0./Climb, Cruise, Descend, LAPES, Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT
(MAJ FUNCT) (FROM FSDS) ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Comm.-Tower, Dep. Control, Rep. Points
VHF/FM

IC

Sy

IFF

UHF-1

UHF-2

NAVIGATION

RS Ground Mapping/Update INS
RA-1 Precise Altitude Control
RA-2

INS Precise Navigation

OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

60

MISSION
ESSENT

>x< >



MISSION FUNCTION: LAPES MODE :

EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Ground Mapping Update of INS
RA-1

RA-2

INS Precise Navigation

OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

61

FLIGHT  MISSION
ESSENT  ESSENT

X
X X
X X




MISSION FUNCTION: LAPES MOOE: Descend

] EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting X
VHF/FM

IC

Sy

IFF

UHF-1

UHF-2

NAVIGATION
RS Update INS X X
RA-1
RA-2
INS Precise Navigation ; X X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
sV
IFF
ESM
10

MISSION MANAGEMENT

RS
SKE
ILs-1
ILS-2
TACAN
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MISSION FUNCTION: LAPES MODE:  Air Drop

EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB Communication with Airlift Control Element X X
VHF/AM

VHF/FM Communication with Drop Zone Command X X
IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS

RA-1 Precise Altitude Required
RA-2

INS Navigation to Drop Area X X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS Locate Drop Zone X X
RA-1

RA-2

INS Locate Drop Area X X
OMEGA

TACAN

SKE

RB

VEHICLE DEFENSE

IC Control Drop Approach e =X X
SV

IFF

ESM

ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

> X
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MISSION FUNCTION: LAPES MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB v

VHF/AM Enroute Reporting X
VHF/FM

IC

Sy

IFF

UHF-1

UHF-2

NAVIGATION

RS Ground Mapping Update of INS X X
RA-1

RA-2

INS Precise Navigation X X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

. — . .
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MISSION FUNCTION:  ROAD LANDING/DELIVERY
MODES: Cruise, Descend, Land (VFR), T.0./Climb, Cruise

EQUIPMENT
(MAJ FUNCT)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

REQUIRED FUNCTION

(FROM FSDS)

Communicate with ALCE
Enroute Reporting/Control
Communicate with Military Ground

Ground Mapping/Update INS
Precise Altitude Control

Precise Navigation

TARGET ACQUISITION

RS
RA-1
INS
OMEGA
TACAN
SKE
RB

Locate Landing Area

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN
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MISSION FUNCTION: RESUPPLY - ROAD LAND

EQUIPMENT
(MAJ FUNCT)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS Ground Mapping Update of INS
RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
RA-1
RA--2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

REQUIRED FUNCTION
(FROM FSDS)

Communicate with ALCE
Enroute Reporting

Precise Navigation

MODE :

Cruise

FLIGHT
ESSENT

MISSION
ESSENT




MISSION FUNCTION: RESUPPLY - ROAD LAND MODE:

EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB '

VHF/AM Enroute Reporting
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS Update INS

RA-1

RA-2

INS Precise Navigation
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
Sv
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN
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MISSION FUNCTION: RESUPPLY - ROAD LAND MODE:

EQUIPMENT REQUIRED FUNCTICN
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS Locate Landing Area
RA-1 Altitude Above Terrain
RA-2

INS

OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
sV
IFF
ESM
10

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

Communicate with Military Ground

69

Approach and Landing

FLIGHT
ESSENT

MISSION
ESSENT




ROAD LANDING/
MISSION FUNCTION: DELIVERY MODE: Take Off/Climb

EQUIPMENT REQUIRED FUNCTICN FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ' ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Comm-Tower, Dep. Control, Rep. Points X X
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS

RA-1

RA-2

INS

OMEGA

UHF/ADF

LF/ADF

TACAN

SKE X X
TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

Ic
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN




l MISSION FUNCTION: RESUPPLY - ROAD LAND MODE: Cruise

EQUIPMENT REQUIRED FUNCTICN FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB Communicate with ALCE
VHF/AM Enroute Reporting
VHF/FM

IC

)

IFF

UHF-1

UHF-2

> X

NAVIGATION

RS Ground Mapping Update of INS X X
RA-1

RA-2 :

INS Precise Navigation X X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN
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MISSION FUNCTION: DEPLOY, EVACUATION - AIRLAND MODE: RF JAMMING,ENEMY A/C ENCOUNTER
MODES: Cruise (RF Jamming) Land, T.0./Climb, Cruise (Enemy A/C Encounter)

EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA
HF/SSB Communicate with ALCE X

VHF/AM Enroute Reporting X
VHF/FM

1C

Sy

IFF Aircraft Position/Identification X
UHF-1

UHF-2

NAVIGATION
RS Update INS X
RA-1
RA-2
INS Precise Navigation X
OMEGA Locate Reporting Points X

UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
RA-1
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC

SV

IFF Transmit Harrass Signal/Mode 3 Code 40 X
ESM

ID

MISSION MANAGEMENT

RS

SKE

ILS-1 ILS Landing - Berlin X
ILS-2

TACAN

b2 st




MISSION FUNCTION: DEPLOY, EVACUATION MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA
HF/SSB Communicate with ALCE

VHF/AM Enroute Reporting

VHF/FM
IC

SV

IFF
UHF-1
UHF-2

NAVIGATION

RS Ground Mapping Update of INS X X
RA-1

RA-2

INS Precise Navigation X X
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

> >

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN
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MISSION FUNCTION: DEPLOY, EVACUATION MODE :

EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB

VHF/AM

VHF/FM

1C

SV

IFF Aircraft/Posotion Identification
UHF-1

UHF-2

NAVIGATION

RS Update INS

RA-1

RA-2

INS Navigate thru Area
OMEGA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
ID

MISSION MAMAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN
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RF JAMMING

FLIGHT  MISSION
ESSENT  ESSENT
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MISSION FUNCTION:DEPLOY, EVACUATION MODE:  Approach and Landing

EQUIPMENT REQUIRED FUNCTION FLIGHT ~ MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Traffic Control, Military & Commercial X X
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION 1

RS

RA-1

RA-2

INS

OMEGA

UHF/ADF Determine Location of Reporting Point X X
LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT |
RS ' |
SKE

ILS-1 Instrument Landing System for IFR Conditions - X X
Fixed or Portable
TACAN
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MISSION FUNCTION: DEPLOY, EVACUATION  MODE: Take Off/Climb

EQUIPMENT REQUIRED FUNCTION FLIGHT  MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT  ESSENT

COMMUNICATION

PA

HF/SSB

VHF/AM Comm-Tower, Dep. Control, Rep. Points X X
VHF/FM

IC

SV

IFF

UHF-1

UHF-2

NAVIGATION

RS

RA-1
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT
RS |
SKE
ILS-1
ILS-2
TACAN
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MISSION FUNCTION: DEPLOY, EVACUATION

EQUIPMENT REQUIRED FUNCTICN
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA

HF/SSB

VHF/AM Enroute Reporting
VHF/FM

IC

'

IFF

UHF-1

UHF-2

NAVIGATION

RS

RA-1

RA-2

INS Precise Navigation
OMECA

UHF/ADF

LF/ADF

TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
IFF
ESM
1D

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN

MODE :
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Cruise

FLIGHT  MISSION
ESSENT  ESSENT




MISSION FUNCTION: DEPLOY, EVACUATION

EQUIPMENT REQUIRED FUNCTION
(MAJ FUNCT) (FROM FSDS)

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC
SV

MODE: ENEMY A/C ENCOUNTER

IFF Aircraft & Position Identification

UHF-1
UHF-2

NAVIGATION

RS Update INS
RA-1
RA-2

INS Fly Planned Course

OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
RA-1
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV

IFF Transmit Harras Signal - Mode 3 Code 40

ESM
ID

MISSION MANAGEMENT

RS
SKE
ILS-1
ILS-2
TACAN
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FLIGHT  MISSION
ESSENT  ESSENT
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APPENDIX B

TO

FINAL TECHNICAL REPORT

FOR

AFAL CONTRACT NUMBER F33615-76-C-1297

IDAMST OPERATIONAL SEQUENCE DIAGRAMS




Operational Sequence Diagrams have been developed to reflect

the narrative description of the mission operations described in the

AMST scenario and where applicable, the influence of the USAF

Employment Concept, and the AMST ROC. Operational Sequence Diagrams is
_ the collective name for sequence diagrams designed to address specific
E levels of detail in the analytical process for determining system
(man-machine) requirements. 0SD's may be constructed to any level of
detail and written to serve different purooses. Functional Sequence
Dragrams (FSD's) produced during Phase I are first level 0SD's designed
to define man and machine system information requirements, task alloca-
tions, and general system requirements. Subsystem Sequence Diagrams
(SSD's) to be developed during Phase II, partially in Phase I, are
expected to produce equipment requirements to a level of detail from
which detailed specifications may be written to facilitate the trans-
lation of system requirements into the level of software necessary to
drive it,

The composite Mission Scenario furnished by the Air Force coupled
with functional sequence and systems analysis provides the basis for
development of Functional Sequence Diagrams. The scenario events
analyzed and plotted in time sequence work sheets provide the data for
development of FSD's which may then be used to identify operational
level performance requirements including man/machine requirements, task
allocations and general equipment requirements.

Each mission phase deployment through D5, has been treated as
a major FSD event with the various flight phases treated as minor events.
The flight phases constitute IDAMST master modes and correlate with |
cockpit equipment and software concepts. The minor events within the
scenario were sometimes repetitive and were handled via FSD annotation,
however, many similar minor events do involve scenario variations thus
have been completely diagrammed within the FSD's,

82




Subsystem Sequence Diagrams produced during Phase I are designed
to identify man and machine IDAMST subsystem information requirements,
equipment requirements and specific software requirements. Subsystem
Sequence Diagrams to be completed during Phase II are expected to
complete equipment requirements to a level of detail from which detailed
specifications may be written to facilitate the translation of system
requirements into the level of software necessary to derive it.

During Phase I approximately ten percent of the SSD's ervisioned
for the Program Phase II were developed. Those chosen for preparation
are related directly to the IDAMST Subsystems. These are included in
this Appendix. SSD's remaining for Phase II development include those
directly related to the C-15 aircraft and those pertinent directly to
the IDAMST Avionics Suite.
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