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OVERALL SYSTEM PERFORMANCE SPECIFICATION 

P-11 Troposcatter Map and Sample System 

I. Objectives: 

A. To determine the electrical parameters of tu~ Soviet trop:>J~~~~: 

communication links by location. 

B. To sample the signals for intelligence contei;l,t to identify 

conversational subject matter and subscriber information. 

II. Concept: 

Ill. 

A. P-11 will be configured to perform mapping, parameter mea.sur~ ... 

ment, and content sampling functions against the Soviet 

troposcatter emitters. DF and content monitor modes of operati<n 

will be carried on simultaneously with a DF capability against 

emitters located anywhere within the horizon cone of coverage, 

and a content sampling capability for the dm;ation of signals of 

sufficient strength and quality. DF information is obtained 

with a pair of omnidirectional spiral antennas using the same 

technique employed on Vehicle 4413, and is stored prior to 

readout on a 37. 5 KHz P-11 tape recorder continuously running 

over the target area. The content samples from the low frequ~ncy 

tropo,;Bcatter signal would be placed on a 150 KHz P-11 tape 

recorder, while those from the high frequency troposcatter 

signals are recorded on a l t.-1Hz P-11 recorder. These 

recorders are signal actuated. The content samples are digitized 

on readout and encrypted with a KGT-28 for downlink privacy. 

System Performance Specifications 

A.· Coverage 

l. Frequency search parameters: 

450 to 700 MHz, bandwidth between 400 KHz and 1 MHz 

700 to l 000 MHz, bandwidth between l MHz and Z MHz 
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3. .· Selectable Carrier Fte ... en(::,~~~ • 

Any frequency in 450 to 1000 Mliz r~e. 

to enable long intercept. 

4. Average Time Between Main Beam Samples en 1'° Beane 

3 weeks. 

B. Mapping (DF Mode) 

1. Location Accuracy 

± one degree (DF by phase interferometer). long term 

correlation of repeat intercepts may p~ovide beam 

orientation to 0. l degree and terminal locations to 

2. Sensitivity 

-95 dbm threshold, satisfactory for sidelobe intercept 

(nominal). Cc,m.mandable from - 70 dbm to -95 dbm to 

.. match environment. 

3. DF Measurement Time: Several P-11 spins 

4. Modulation (4 options) 

Determine number of channels 

Determine type and loading, e.g., voice, TV. unrnod. 

Measure FM bandwidth (Pre-D Spectrum). 

Measure video bandwidth. 

C. Sampling (Content Mode) 

1. Sample Duration 

Low Tropo: 2-3 min. in -ZO db main beam 

High Tropo: 0. 5-0. 8 min. in -20 db main beam 

Up to 6 min. duration with sidelobe intercepts 

• ,, •••••• ·., •• ,,... --····:·•··:•·:•"'·r--.. '!'·~--· ''"'!•''~~~ .. -~~~:::1·~~-~·111~~~.?':<','.,,\'.1 .. ,~,: 

Approved for Release: 2024/08/06 C05098557 

25X1 



C05098557---~ 

,, 
z. 

3. 

5. 

Channel Activity 
Low Tropo: Retrieve total baseband to 24 channeJs. 

. . . .. • • .• 

High Tropo: Retrieve total baseband to lZ0 channels. 

• Sei.l,itiv~ty 
..70 dbm threshold fo~ ~ai~ .uca,u,.1.·l.l(UC!rc:eo 

Greater \han 15 cib .• 

"'170 dbm to -95 dbm 

•Priva¢y .. • 

Downlink enc:ryptio .. ·• ..... 

Resume Scan Conditi9n,;. 

several P-11 ·spins. 

D. Other Parameter Measur~ti>,~nt~ 

l; 

2. 

Carrier Frequency 
. . . . . 

Amplitude ·Measurement AC!Ctll'!l!lC,t.~ 
. . . 

antenna uncertainties. 
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OVERALL. SYSTEM PERFORMANCE SPECIFICATION 

P-11 Microwave Collection System 

I. Mission 

To map and determine the electrical parameters of microwave 

communications systems over the hequency range from l?.00 to 

3900 MHz. 

II. P-11 Configuration 

The parameters to be measured for a given link are the terminal 

location, main beam power pattern and direction. frequency, data 

format, and channel activity. A pencil beam antenna can provide 

terminal locations and frequencies, and main beam collection will 

determine data format, channel activity, beam. direction, and power 

pattern. Frequency and coarse DF can be used to correlate the 

information from the two collection systems. 

It is proposed that the P-11 carry a six foot flex rib antenna with a flat 

spiral feed (similar to the l 000-4000 MHz LAMPAN/SAMPAN antenna) 

to collect sidelobes, and a 15 db 1200-3900 MHz fan beam antenna 

consisting of corporate fed log periodic elements printed on a window­

shade to collect main beams. The main beam and sidelobe collection 

systems can operate ;ndependently, each with its own 37. 5 KHz, 26 minute 

P-11 recorder. Because of P-11 spin, the antenna beams wHl have a 
dwell tim; per signal d roughly 20 msec. To locate ~igna.ls. in frequenc'Y, 

a YIG filter can be swept over selected .portioht of the 120,Q;.i,$9O(r~z 

frequency range each 2. 0 msec. A fre.quencY •Y!lthes~z~r c•ri ~ ,es.t::Qn.i 

the strongest CW or PPM dgnal withit this ranie- aftef ea<;l>. fi<:i $1VVt~~p\ 
to obtain the above parameter • •• l!lro ~i<:r~U~P-.:f,h~~J#~~\, 
required. Pencil beam_ .1ct◄!l•J;(l1.o~r,.p,oi11;11!!~'UU7U.1 ~a~(i~e.·. • • 

processing by correla#on ,.,,o.. ........... ~& 

Ill. System 

A. Cove 
., 1. 
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2. 

1200 - 3900 MHz 

1200 - 2200 MHz 

1200 - 1500 MHz and 3500 - 3900 MHz 

BIF-107-44004-, r 
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It is felt that sub-frequency ranges such as the above 

might be required to control traffic and/ or to permit 

tasking selectivity. 

Recognition Logic 

:F'DM - The strongest CW (PW,-IO"""sec) signal in the 

YIG filter output on each sweep will be locked onto by the 

narrowband receiver and its parameters measured until 

a stronger signal appears on a subsequent YIG filter sweep. 

PPM - The strongest pulsed signal in the YIG filter with 

PRF > 10,000 on each sweep will be locked onto by the 

narrowband receiver and its parameters measured until 

a stronger PPM signal appears on a subsequent YIG 

filter sweep. 

3. Parameters measured 

4. 

5. 

Frequency to j 0. 5 MHz 

Number of channels 

Average pulse rate of PPM 

Type of frame synch. 

Pre -D bandwidth 

,. Received p1.. wer to ± 3 db· 

Tangential Receiver Sensitivity and Range 

-105 dbm in narrowband receiver, -95 dbm in YIG. 

Main beam power quantized to one db over 50 db linear 

dynamic range above -105 dbm, at receiVer termi•Is- .· 

Sampling Rate 

1000 samples per second irrespectiye 

(signal presence ca.n be cleterrn,!ne~ :by 
signal amplit'1d~) ... 

6. Recorded I.lau.; Format ... PCM\ . 
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B. Mapping Accuracy 

l . Pencil beam 

Single hit terminal locations to~--- with.JPAl.of. 

by long :;erm network cor:relaW.oa Wo'"~~ 
~--- , ·,,,· . ·~••, 

the ground data processing. 

2. Fan Beam 

Si~gle hit main beam direction to within•~ i< 
Correlation with pencil beam data • .. ··.·• •. • .. • .• 

patterns to synchronous sphere after netwo~'.k c:QJi:i-tikllb• 

(roughly 0. l degree). 

3. Data Reduction 

To achieve the above results, computer correlidiillm 

parameter averaging must be performed o~ &be ~l!j .. 

of hits obtained over several months. 
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