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SIGINT MISSION 7340 MISSION DESCRIPTION

GENERAL INFORMATION

.Y

Mission 7340 is a reconnaissance receiver and
data system directed against tropospheric-scatter com-
munication signals operating in the 450-1000 MHz frequency
range and other signals. The purpose of the mission is

to provide geopositioning data of the transmittin
antennas within accuracy limits of ana- 25X1
lyze the target emitter signal characteristics and sample

the signal information content. A simplified functional
block diagram of the system is shown in Figure 1.1.

The mission description contains discussion
of the following:

a. Antenna Subsystem

b. Receiver Subsystem

c. Recognizer Subsystem

d. Signal Measurement Subsustem
e. Tape Recorders

f. Summary of System Characteristics

ANTENNA SUBSYSTEM (Figure 2.1)

o

Signals are received via two antenna
arrays; one array pointing south and the other north.
Each array consists of two antennas mounted approxi-
mately 40 inches apart in a plane perpendicular to
the spin axis; only one array at a time 1is selected
for input. Each antenna is a conical spiral having
approximately 3-db gain on axis, decreasing to approxi-
mately -8 db at 80 degrees off axis. The location of
target emitters, in terms of angle about spin axis and
angle to spin axis, is based upon the phase difference
measured between antenna outputs as the satellite spins.

TCS~-375%6~73

CONTROL NO

FAGE oF PAGES

Approved for Release: 2024/08/05 C05098825



05098825

Xom
f=
L
s
LT
can
Plag
Pl
x
=
=
L
r e
| |
i | |
| |
. |
g | 1 ]
1 | DUAL ! ' |
LQ—*O CHARNEL AMP. ,FHASE, & | g mecomoEr ; l
|  RECEIVER > g’;fl’-.FRf‘Q- FREQ. ENCODER ]l A t DIGITIZE JI -
‘ STECTO ENCIPHER '
| { ] r— & Encoprrs _ I | . a ' N
i o | FORMAT |
| | . DATA i |l B
I AMP. FCRMAT jgs] TECORDER 1 g 5 E s TBX Lo
1 — > & & ] &
K | [} CONTROL | B H g - gl !
| i | DIGTTIZE |
I AL ‘ i ] ENCIPHER | | Lol ™ g
r—ﬂ’ CAANNEL I ] ¥ | c
| RECOGNIZFR RECORDER 1 FORMAT
| N S B O
l FRERQ. : J! I
ety |} L} TTTTTTTTT |
i ] MONTTOR |
p .
] BASEBAND }
[
RECEIVER C L |
| IVER CONTRO! CAFEAAD ‘
| ALL PAYLOAD POJER ]
| SUPPLY
: CIRCUTTS j'
) VEHICLE veHlcie
L POVER COMMANTS &
58 ¢ DATA
H
[V .
=
e 3|2
i s ¥ T 3 5
o Figure 1.1 Simplified Functional Block Diagram
NN
I ju
i Yo
3 (S
i
~
| ; ’
! ! ! | i | I ! | ! | | ! !

Approved for Release: 2024/08/05 C05098825

Approved for Release: 2024/08/05 C05098825

WILSAS TOBINOD

- OHAIM-INTTVL

s
-
-

¥IA 31GNYH



2 :
C 0,50 98825 Approved for Release: 2024/08/05 C05098825

HANDLE VIA

TALENT-KEYHOLE

CONTROL SYSTEM

|

\—— TELLMETRY

ANTENNA

o A
f _»— NORTH-POINTING /
| ANTENNAS .

{
{
i
{
i
¥
t
!
!
:
— i
i
¢
{
i
=

| / SOUTH-
» j POINTING
— 2~ J ~
1 : ‘ N ’ . AN!I.
COMMAND
© ANTENNA : .
BOUTH-POINTING - Argmm%mz
ANVENNA SPIN AXISwm=r¥] - !
Figure 2-1 Antenna Subsystem
=1 - . - e S TCS=37506-73
7 . —ToP-SEGREF Cor__ e
T, LENT-KEYHOLE . b e« a0
b T ——————— e S — R

Approved for Release: 2024/08/05 C05098825



c05098825

Approved for Release: 2024/08/05 C05098825

—FOP-SECRET- TALENT KEYHC E

CONTROL SYSTEM

B RECEIVER SUBSYSTEM

The payload contains a dual-channel receiver
(DCR) that can detect the sidelobes of a target antenna.
In addition, the DCR contains a commandable fixed-tuned
receiver (FTR) mode.

3.1 Dual-Channel Receiver.

The DCR may search for either FDM or FSK
type signals, but not both simultaneously. The DCR
may be tuned in steps of 545 KHz from 450 to 1000 MHz.
The receiver may be commanded tc either a discrete
frequency step or to scan & selected band segment. As
in Mission 7334, there are three separate frequency
segments designated A, B and C. Segment C in Mission : |
7340 can only use the FSK recognizer. With no fregquency @
segments nor discrete steps selected, the receiver steps |
across the entire frequency band. The DCR will function
properly for any in-band signal in the range from -95
to -30 dbm. This range of signals is accommodated by
the DCR by adjusting the gain of the receiver front end
for signals above ~-55 dbm. The noise figure of the DCR
is 8 db or less. The DCR recognizer ignores signals
below the receiver threshold, which is normally a noise-
riding threshold. The actual threshold can be set to
any level between 7 and 28 db above noise in steps of
3 db by ground command. Additicnally, the DCR threshold
can be set to any level between -95 and -74 dbm by ground
command in steps of 3 db.

3.2 DCR Operating Modes.

Mission 7340 has three basic operating modes:
search, recognize and copy.

3.2.1 DCR Search Mode,.
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In the search mode, the DCR steps across its
tuning range, taking one step of approximately 545 KHz
every 560 usec. The DCR searches with one channel
monitoring a north-locking antenna and the other channel
monitoring a south-looking antenna, unless an antenna
pair has been selected by ground command. At each step,
the DCR measures its own noise level and sets a threshold
the proper amount (per ground command) above this noise
level. The DCR then determines whether it is receiving
a signal, apparently CW, which is above this threshold.
If so, the DCR selects the antenna pair that will provide
the strongest signal and transfers to the recognize
mode; if not, the DCR continues to search.

3.2.2 DCR /FTR Mode.

In the fixed-tuned receiver (FIR) mode, the
DCR is commanded to a 34 KHz RF step within the 450-1000
MHz range. The FSK recognizer is configured to recognize
FSK signals having a frequency shift of 10 to 20 KHz.
Normal mode recognition flags for tones, bandwidth and
TV shall be operable but shall not cause any inhibit
action to be generated. The DCR sensitivity will be
increased to approximately -108 dbm because of the narrow
bandwidths employed. Once commanded to this mode, the
payload will remain at the commanded frequency step during
the entire read-in.

3.2:3 DCR Recognize Mode.

In the recognize mode, the DCR first tests to
determine whether the signal received is located within
the current frequency step. If so, the signal present
flag 1s raised, and recognition is continued; if not,
the DCR reverts to the search mode. At the same time,
tests are initiated to determine the proper IF band-
width for the signal and to determine the AM and FM
signal characteristics. The results of at least some
of these tests are used if the signal present flag
is up to determine whether the DCR should transfer to
its copy mode. If the signal is accepted, the DCR
transfers to 1ts copy mode immediately. If the signal
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1s rejected, but the signal present flag is up, the
recognize mode terminates only after the results of all
pertinent recognizer tests have been delivered to the
cutput data formatter.

3.2.4 DCR Copy Mode.

In the copy mode for a qualified FDM signal,
the DCR measures and reports the differential phase
between its two inputs once each 2.24 msec at a time
consistent with the output data formatter requirements.
The DCR also performs a spectral analysis of the FM
baseband and measures the actual received signal fre-
quency. The DCR continues to perform the TV and pilot
tone tests, the results of which are sent to the data
formatter.

When the DCR is dwelling on an FSK signal,
the detected baud pattern will be recorded in two
different frequency locations on the spacecraft
recorder, i.e., from 200 cycles to 8 KHz and from
12 to 60 KHz. Recordings of the detected signal
within the higher frequency range will eliminate tape
recorder degradation. When in the FTIR mode, the FSK
signal will be recorded from 12 to 72 KHz in a prede-
tection mode on the spacecraft recorder.

The copy mode terminates at the completion of
a dwell period as established by ground command. The
last 20 msec of the copy mode are used to calibrate
the DCR. To minimize signal loss, the RF calibrator
will be inhibited at the end of a dwell period for the
FTR mode.

4. RECCGNIZER SUBSYSTEM

Mission 7340 is required to recognize signals
from an environment containing many interfering signals
of relatively high field strength. The DCR contains
two signal recognizers; one for FDM-type signals and
one for FSK-type signals. The FTR recognizer is a

contro, vo_TCS=37596-73 —
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modified FSK type. Table 4.1 1ists the signal charact-
eristics that each recognizer measures. Once a signal

is recognized as a target, additional data are acquired
for ground evaluation. A TV test may be enabled upon
command for both recognizers. The FM bandwidth and
pilot tone tests are used only to identify FDM type
signals. The frequency in-band confirm, amplitude and
duration tests are checked after 1104 usec to determine
if the signal present marker is justified. When pilot
tones are required, and all other requirements have been
satisfied, recognition continues until the tones are
detected or until 20 msec have passed to assure detection
of any pilot tones present. The DCR recognition mode
terminates when the signal is either accepted or rejected.

4.1 Signal Environment.

The target emitters transmit 3 to 5 kilowatt,
frequency modulated/frequency division-multiplex (FM/
FDM) signals in 12, 24, 60 or 120 channel formats.
Figures 4.1 and 4.2 show these formats. Emitters
operating between 450 and 700 MHz use 10 meter diameter,
open mesh dish antennas, and emitters operating between .
700 and 1000 MHz use 60 by 60 foot and 100 by 100 foot
antennas. Figure 4.3 shows the signal levels that will
be received versus distance (on the gound) of the
emitter from the nadir point.

Table 4.2 summdrizes the characteristics of
specific known interference sources. The sources will,
in large part, be capable of generating field strengths
equal to or greater than those produced by the target
signal emitters.

Mission 7340 will search for FSK (freqguency
shift keyed) type emitters in addition to FDM emitters.
The characteristics of the FSK emitters of interest are
as follows:

TCS-37596-73
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Table 4.1

Available Recognition Criteria

!
{Amplitude and Cw* Signal must exceed selected
threshold level throughout a

| 60-usec period.

In-Band Confirm* ' Signal center frequency must —
fall within selected frequency
step center +375 KHz.

Not TV Must not contain typical TV
horizontal retrace pulses (AM).

FM Bandwidth Must be FM at rates above
12 KHz; must not be FM at rates
above 5532 KHz. ‘ -

Pilct Tones Must be FM with an 8 KHz pilot

(20~msec test) tone; must be FM with 8 or e
304 KHz pilot tones; must be
FM with an 8 and a 304 or 500
KHz pilot tones. s

FSK Must be FSK with frequency shift
deviations from +10 to +100 KHz,
and keying rates from 50 baud/
sec to 15 Kbaud/sec.

FSK/FTR Must be FSK with a peak-to-peak
frequency shift deviation with-
in +10C KHz to +20 KHz, and
keying rates from 500 baud/sec
to 4 Kbaud/sec.

*¥Signals not satisfying these tests are ignored. Signals
satisfying these tests are described by the low-speed PCM —_—
data train.
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Single-Chennel, h-kHz vide. The sudio signal occuples the
300- to 3400-Hz band within the channel.

"
5
Ay

2. Signal Type: FIM/FM
12-Channel group, 4B8-kHz wide,

Pilot or control frequency.

s N

24-CHANNEL FDM FORMAT

<tgmermmnne 12CHANNEL FDM FORMAT = oo gind

SERVICE CHANNEL
PILOT FREQUERCY

Notes: 1. Transmitted Pover: 3 to S KW

3. Antenna: 10-meter-Diameter dish

PILOT FREQUERCY FCR
12~ AXD 2L-CHARNEL

FORMATS
CHARNEL
NUMBER
? 1 2 3 45 6 7 8 9101112131 151617 18 19 20 21 22 23 2h
A
o 4 8 12 16202&283236&0&1‘1&8525660614687276808&889?9610010&]08W 250

g FREQUENCY (kHz)

v e G

Figure 4.1 12- and 2h~Channel FOM Format in the 450~ to 700-Miz Band
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Frequency Estimated
Signal Shift Band Rate Power
14.925 Kbaud to

1 +80 KHz 15.950 Kbaud

) +20 KHz 73 baud/s 3 to 5 KW

3 +13 KHz 500 baud/S and 20 to 200 W B

4 Kbaud/s

4.2 Recognizer Tests. B

The following sSpecified tests (summarized in
Table 4.1) are performed by the recognizer.

TV Test. This test determines whether the
characteristic horizontal retrace pulses of a TV video
signal are present. If such pulses are present, the
signal has failed the TV test. When commanded to the
standard or adaptive EFSK modes and the TV recognizer
has been set, blanking of the associated TV audio fre-
quency step will take place. The blanked steps will
consist of a frequency band 5.5 to 6.5 MHz from the
frequency at which the TV flag was set. When in the
FTR mode, presence of the TV video signal 5.5 to 6.5
MHz below the fixed FTR frequency step will be recog- ” §
nized by setting the TV flag. No inhibiting action
will be taken.

FM Bandwidth Test. This test determines the
spectral distribution of the FM baseband energy and
categorizes signals as being narrowband, the desired
12 to 552 KHz normal band, or wideband. Non FM and
TV audio signals are considered to be narrowband
signals, FM and TV signals are considered to be wide-
band signals. The recognizer can be commanded to
reject either narrowband or wideband signals or both.
This test is replaced by the spectrum analysis test in
the DCR during the copy phase.
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INTERFERENCE SUMMARY

- P2, P3, PO

— FM TV Video (F5)

— AM TV Sound

HANDLE VIA
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prce_ 13 or_ 17

Signal Type Modulation Type Distinguishing
AM FM Characteristics
CW - - No Modulation
b4 - Audio frequencies modu-
lating the pulsewidth,
amplitude or position
X =
F30, F39 - x | Low ERP
- X Baseband above 552 KHz
FM TV Sound - X No baseband above
15 KH=z
X - Amplitude modulation
only
AM TV Video X - Line sync pulses
conmroLne, LCS=37596-73
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Pilot Tone Test. This test determines the
presence of certain tones and combinations thereof in
the FDM spectrum. The tones tested for are 8,304 and
500 KHz. The commandable combinations necessary to
satisfy this test are as follows:

a. No tones

b. 8 and 304 or 5300 KHz
. 8 KHz

d. 8 or 304 KHz

FSK Test. This test evaluates FSK signals
having baud rates from 50 baud/sec to 15 Kbaud/sec and
having the correct frequency shift. When commanded to
the FTIR mode, the modified FSK recognizer is enabled.
FSK signals satisfying this mode will have frequency
shift level between 10 and 20 KHz, with a baud rate of
500 to 4 Kbauds per second. The in-band, amplitude,
and signal duration requirements are still necessary
for setting the signal present flag. A sampling
period of 17 msec is used for setting the signal accept
and FSK flags.

Accept/Reject Test. The FDM recognizer is
configured to consider only those tests that have been
selected by ground command. It accepts any signal
presented to it that satisfies all the selected tests.
If both the bandwidth and pilot tone tests are selected
the recognizer can be commanded to accept a signal that
fails either one, but not both of these tests. The FSK
recognizer criteria are satisfied by the repeated
presence of the same frequency shift level.

DCR Bandwidth Test. The DCR recognizer also

CONTROL SYSTEM

J

performs an added bandwidth test on the received signal.

When commanded to its adaptive bandwidth mode, the DCR
selects the proper DCR IF bandwidth according to the
outcome of this test. This test is not part of the
accept/reject decision and is not performed in the DCR
copy mode.
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S SIGNAL MEASUREMENT SUBSVYSTEM
5.1 DCR Signal Measurements.

The following are measured by the DCR, and are
incorporated into the low-speed PCM data stream:

a. DCR Threshold. The DCR threshold level
is measured once every 6.72 msec at time intervals com-
patible with the output data formatter requirements.
Threshold level is repcrted with a resolution of 1 DR
or better.

b. DCR Signal Amplitude. The amplitude
of all signals received by the DCR is measured once
every 6.72 msec at times compatible with the output
data formatter requirements. DCR amplitude is reported
with a resolution of 0.8 DB.

c. DCR Step Frequency. Center frequency
is reported each time the DCR signal amplitude is reported.
The stability of the DCR is such that no step drifts more
than 20 KHz during a l5-minute read-in period in a fixed
external environment.

d. DCR Fing Frequency. The average fre-
quency of each signal accepted by the DCR is measured
and reported with an accuracy of +100 KHz for signals
in the central half of the reportable range of frequen-
cies, i.e., for signals within 1/2 step of the DCR
center frequency. This measurement is performed once
per subframe cycle so long as the DCR is in the copy
mode. Resolution of the report is 8.516 KHz (128 levels
for +545 KHz).

e. DCR Recognizer. The results of DCR
recognizer tests are reported each time the DCR ampli-
tude is reported. If the DCR is in its search mode at
the time of the report, this report should be ignored
since there may be no signal applied to the recognizer.
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f. DCR Spectral Analysis. The FM base-
band of a signal received by the DCR in its copy mode
is subjected to & speciral analysis that consists of
the measurement of the activity of a 12 channel group.
Each of 10 such groups is evaluated and the results
repor ted during each subframe cycle.

g. DCR Phase. The phase difference
between the two channels of the DCR is measured and
reported once every 2.24 msec while the DCR is in its
copy mode.

6. TAPE RECORDERS

Mission 7340 is equipped with three magnetic
tape recorders for storage of payload data; one of the
tape recorders is for backup. Each of the three 150 KHz
tape recorders has a read-in/read-out ratio of 1:1.
Read-in time capability is approximately 6.25 minutes.
Read-in and read-out tape speeds are 40 inches/second.
The tape recorders are automatically stopped at read-in
and read-out end-of-tape (EOT). 7Two tape recorders can
be read in serially and then read out in parallel. The
mission cannot be operated in a transpond mode, i.e.;
data must be recorded and dumped.

P SUMMARY OF SYSTEM CHARACTERISTICS

A summary of pertinent system characteristics
is contained in Table 7.1.

| - | conmmon o LCS=37596 =73 _

TALENT-KEYHOLE |

CONTRDL SYSTEM PAGE

COPY OF COPIES

16 -, 17

PAGES

Approved for Release: 2024/08/05 C05098825



c05098825

Tl

Approved for Release: 2024/08/05 C05098825

e

Table 7.1
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MISSION 7340 SYSTEM CHARACTERISTICS

Frequency Coverage
Number of Steps
Step Spacing (nominal)
Step Size

Noise Figure

Dynamic Range

High-Gain Configuration
Low~Gain Configuration

Threshold Level

(8 Command Options)
Spurious Rejection
Accuracy

Step Fregquency
Signal Freguency

Band Scan Time

No Contacts¥*
False Alarm Every Step¥

TV, FM Station
Worst Case

Dual-~Channel
Receiver

446.5-1004 MHz
1024
545 KHz
750 KHz

8 db.

-95 to ~55 dbm
~70 to =30 dbm

-95 to -74 dbm

55 db

i}OO KHz

573.44 msec

6.881 sec
20.644 sec

HERDLE viA

T LENT-KEYHOLE

CONTRA. SYSYEM

*Scan speed limited by data channel capacity.
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