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Suhject: P-11 Troposcatier and Microwave From
COMINT Payloads '

Systern studies have been performed to configure P-989 payloads for
COMINT mapping and sampling. The studies resulted in the conclusion
that Hlk Te is a najur al dwlumn of Ldall 5 beiwcen hlgn powez low frequcrcy

that N;eparate P ll VthClE‘ ; IlOle be ut'lued for these two bd.%lc SM
tasks. The s studies then proceeded to maximize the arnount of useful

information that could be 'ol*iampd wzthm the practical constraints of the
P.9g9 system,

The attached overall system specifications areia first cut result of these
studies, giving a brief description of the configuration concept and a
statermnent of the expected performance. This performancc is dependent
on all system clements, i.e., vheicle; aniemn'xs, electronic payloads.

and ground data processing. They are suitable for coordination purposecs
between various government agencies and contractors, and are, of course,
subject to modification as a result of this coordination and/or detailed
wrdware design studies. :
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Objectives:

OVERALL SYSTEM PERFORMANCE SPECIFICATION

P-11 Troposcatter Map and Sample System

A, To detevijrni.ne the electzr’iéal parameters of the Soviet
commuication links by location.

B. To sample :ﬁié*signala for intelligence content to ’identif,y
converéa{ticmg} subject matter and subscriber informzﬂ‘iozi.

Courept: Ay i |

A, P-11 ‘wi]l‘l be,cdnfigured i;‘o'gpeir‘formvm'apping; parainetor maagure-

ment, and content sar-pling functions against the Soviet

emitters. DI and content monitor modes of operation

will be cartied on simtltancously with a DF capability against
emitters 10catéd,any\vhel‘-e' vwithinvthe’ h:c;.ri,zdn cone of coverage,
and a content sampli‘ng capability for the duration of signals of
suificient strength and quality. DF information is obtained

with a pair of ommnidir sctional s'pira’i antennas using the same
technique employed on Vefzicle 4413, and is stored prior to
readout on a 37.5 KHz P11 tape recorder continuously runniag
over the target area. The content samples from the low frequency
tropogcatter signal would be placed on a 150 KHz P-11 tape
recorder, while those from the high frequency troposcatter
signals are vecorded on a1 MHz 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

s Frequency search parameters:
450 to 700 MHz, bandwidth between 400 KHz and 1 MKz
700 to 1000 MHz, bandwidth between 1 Miz and 2 MHz
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By e Trcquén’c‘y Licck Conditions:

Ihl‘@bh( 1~ szgfna}a g_:;"f:‘df,cl than 5—05 dbfm at receiver

eam Sarsples .on 17 Beam:

Loca{lo Acx:axac,y

- onE dédrco (DE by phacnmwr{ 'omete r} long terim.

COl‘l‘CldthHva 10p\,at , Qv:mo bram

orientauon

to i} 1 de ‘f”l ce apd iermmalrlocc tios to

2. Semsitivity : _
-95 dbm threshold, !,’s‘afﬁisfaﬁtbmﬁ for sidelobe intercept
(nominal}. Cc,t‘r,lmahdaible f‘i"om‘s«’?ﬁ dbmm to -95 dbm to
.match cavironment. vv
3. DFF Measurement Time: Sewveral P-11 spins
4. Modulation (4 options}:
Détermine number of channels ’
Determine type and loading. e.g., voice, TV, unmeod.
‘Measure FM bandwidth {Pre-D Spectrum).
Measure video bandwidth,
Sampling (Content Mode)
1. Sample Duration
Low Tropo: 2-3 min, in -20 db main beam
High Tropo: 0.5-~0.8 min. in -20 db main beam

Up to 6 min. duration with sidelobe intercepts
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2. Channel Activity
L.ow Tropo: Retrieve total baseband to 24 channels.

High Tropo: Retrieve total baseband to 120 channels.

W

Sensitivity
~70 dbm threshold for main beam intercept,
Greater than 15 db signal ‘o noise ratio.
~-70 dbm to -95 dbm threshold adjustable by ground command.
/ 4, Privacy
Downlink encryption with KG-28 for baseband recovery.

B, Resume Scan Condition - Signal below threshold for

several P-11 spins.

D, Other Parameter Measurements

| Carrier Freqguency Measurement Accuracy: + 100 KHz.
& Amplitude Measurement Accuracy: + 3 db including

antenna uncertainties.
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OVERALL SYSTEM PERTORMANCE SPECIFICATION

P-11 Microwave Collection System

1. Mission
To map and determine the electrical parameters of microwave
communications systems over the frequency range from 1200 to
3900 MHz.

I1. P-11 Configuration

25X1

It is proposed that the P-11 carry a six foot flex rib antenna with a flat
spiral feed {similar to the 1000-4000 MHz LAMISAN/SAMPAN antenna)
to collect sidelobes, and 2 15 db 1200-3900 MHz fan beam antenna
consisting of corporate fed log periodic elements printed on a window -
shade to collect main bedwis. The main bbeam and sidelobe collection
systeins can operate ibdepcﬁdently, cach with its own 37.5 KHz, 26 minute
P-11 recorder. Because of P=11 spin, the antenna beams will have a
dwell time per sigral of roughly 20 :.c‘n,_sec. To locate signals in frequency,
a YIG filter ¢anbe swept over selepted portions.of the 1200-3900 MHz
frequency range each 2.0 msecy A;fx-‘»evqutancy synthesizer can be set on
the strongest CW or PPM s ignal w:i;th‘i'ﬁ.this’range after each YIG sweep
to obtain the abo.ve'paraj’mefer"méaéurementé." No encryption should be
required.  Pencil beam"s{:idel@.be,‘ po’keﬁ—th’rus can be identified in data
processing by cé*rrelat{ién with 'fan’ beam collection.

1. Systein Performance Goals . '
A. Coverage

1.  Frequency search range options (modes)
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1200 - 3900 Mz
1200 ~ 2200 MHz
1200 - 1500 MHz and 3500 - 3900 MH=z
It is felt that sub~frequency ranges such as the above
might be required to control traffic and/or to permit
tasking selectivity.

v Recognition Logic
FDM ~ The strongest CW (PWx» 1044 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 YI( filter with
PRE = 105 600 on eg«ch sweep will be locked onto by the
narrowband recéiver and its parameters measured until
a stronger PPM Slohal appears on a subsequent YIG
filter swccp %

3. Pa ralneterq measured-; 7

requenc,y ’LO“'

. Number of chdmmls :
Average pulse ratc of”':' M
Type of fram

Pre-D ‘banav

,f .K,Recelved powcr {043 db:

4 T mgmnmd '
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B, Mapping Accuracy
1. Pencil beam
Single hif terminal locations to with geal of

25X1

by long term network correlation incorporated in

the ground data processing.
2. Fan Beam

Single hit main heam direction to within a bearmwidth.

Correlation with pencil beam data permits projecting

fal

patterns to synchronous sphere after network correlation
(roughly 0.1 degree).

3. Data Reduction
To achieve the above results, computer correlation and
parameter avéraging mwust pe performed on the pattern

of hits obtained over sever ' - ,nths.
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