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S N - 30 June 1970
SUMMARY., OF S BYE-1414-70 (SSRS 16./32 of 25 June 1970
In preparal or meeting in Program "C" Office early 30 June 1970.
1. Cover Letter signed by chairman of POPPY Ealuation Working

Group.

2. The cover letter tabulates (1) a draft evaluation of POPPY Mission
7105 which is an amaggamation of the inputs from SORS Agencies and
members of the 7106 Evaluation Workigg Group.

(2) It requests a review of attached draft for clarity and accuracy.
The conclusions are of course subject to further considfeation in terms
of the total NRP program.

X3) It is suggested that this draft evaluation not be lengthened
so as to becomm tedious and repetitious. Commentss or sugestions by
phone will be appreciesed. The PEWG will meet on 7 July in foom 4E28
CIA Headguarters, at 0930 inorder to conclude this evaluaationand
forward it to SORS fpr consideraton.

I. USIB REQUIREMENTS AGAINST WHICH POPPY, 7105 was DEFINED:

POPPY Mission 7105 designed to provide an on-orbit capability at
all times, available for sampling as required to search the freqg ecy
spectrum between and MHz. The specific USIB requirements
(USIB D-41.14/246, 15 April 1965) stated objectives for general search
SIGINT satellite collection which were to provide the identification of
new and unusual signals whos accurate interpretation and analysis will

o= provide information on new Sino-Soviet technological develdpments & by
continued monitoring to detect changes in the electronic environment
which could serve as indicators of unusual activity, imminence of host=
ilities or conf¥irmation of information from other sources. In Nov 66,
the USIV gtated the Urgent need for SIGINT Satellite collection against
Soviet ABM/AES systens (USIB-D-41.14/303) 1In response to the latter
requirement, the NRO Modified Mixsion 7105 to provide dual-ball cover-
age of the frequency range from 150 to 3200 MHz in usuable frequency
increments in order to provide data for geopositioning purposes using
44} The POPPY CPYmmand system
was also modified to permit tasking on everyxorbit over the USSR; this
increased by 3 or 4 orbits per day the collection orbits of previous
POPPY systems.

II. EPPPY MISSION 7105CAPABILITIES:

POPPY Mission 7105 retains the basic system design and functions of
prede eessor POPPY satellites. The basic design concept pro¥ides for the
acquisition of gross frequency measiurements, excellent PRF and scan rate
measurements. DAta derived from the intercept of the same radar pulses
by 4Wcan be utilized by the[::::::::}
technigque to provide some location data. POPPY 7105 also carried
experimental options to acquire some Pulse Width and Pulse Amplitude
data. E In Poppy 7105, the major emphasis was shifted towards optimizing
the POPPY units for data collection to provide for ABM and EOB emitter
location. 7105 consists of 4 independent satellites subsystems, each

containin rystal video receiving sysstems; 19 of these frequency

bardsfta, cated in more than a single x¥xX ubsyste %%ﬂ%,

re%gt%é:e operational capability (compared IWP Ys)k%/éf
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ntercepts so tlet the difference in the time of
single tadar pulse into two subsatellite receiving

systsms can be resolved by the use ofLﬁ to produce

location data.

Although the versatility of cmmmand was enhanced in

Mission 7105 to embrace multiple band tasking, this tasking is limited
.maximum of four bands per unit at one time in order to resolve

frequency ambiguities. Poppy Mission 7105 consists of 4 saparate sat-
ellite subsystems traversing the same circular earth orbit at an equat-
orial inclination of approximately 70° and 8y an glyntude of approxim-

to a

ately

500 N.M. and|

‘These separate satellite

subsystems were launched together as a
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systems" entry under "Ground Stc.t:..on" is recommended oy N2EL

Tor TY 1970 funding. It was not included in the Presicdent's Budgetl

%S an i t Tied entry.- What is it, and what is the appropriate FY 1970
1 appr ' ' )

roval? . o
' NFL o oligauec $120X thru March 1949 for this account, and forecasus %a
: ' ional for April thru June 1969, These amounts will cover VWMZ/ j’,f,,,

$200K .&aditi
‘ digitizing and dala nancllng equipmentv for the Adak instelletion.:
The .2*20.. reguested in FY 70 is to update the digitizing ané data b
nancdling cepebility at to make it identicel o the three systems o
&t the cryptologic services stations at | '
‘Zecause it could be deployed as an operatioral facility if necessary in <he 4 K’M .
Tuture, and because it -1s identical te the other ground statior‘s, it is placed . T .
in the budget as & Ground Station item rather than as a iest end evaluation Wﬂ,ma
O item wader Facilities. ;
Heretofore, all R&D evaluations with the on-orbit missions have Tteen
performed at the field sue in This hes resulted in & burcen on _
the site personnel and has degraded standard operational capebility. NRL ‘ :
states thatv the unﬂrad‘ng of the fecility wi 'l provicde & more : :
.. m : AL
readily @ccessible and(Useful) facility for both payload and spacecralt suppoz_'t
recuiring R&D personnelTthan th site. : .
Racommendztion: . HANDLE VIA : !
] o : r ‘
liscussicn.on t‘e,L {rec_’ rement is nedeBY T*:/OL SYSTEM ONLY
., this $120K be!initia ly—deferred. : ‘ j
. " n : B
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8755K funding for Test
udget, and an FY 1969
h, $120€ estimated Apri

> T
at is the sppropriate FY 1970 i 1u1a1 app

‘i
O
é f
w0

rences to ‘an upgrading of the local ground siation

s

As Genoted in the e'ecuss ons for the lSSLpS o“

load evaluation and stored command generation and transmission.

STVIT ; ional Field Assistance, aGGlo“Oﬂ&l support wil
be reguired for Mission 7106 in evaluat ting ELINT pajﬂo q performance and for
it ontrol. Tois item is in part to fund for equipment needs ab
"
)5

41

uipment stated needs in this item are Ho equip an expanded
" déed 3600 sq. ;u.) an Rr anuCWQIC rcom for U&Y;Oaﬂ/
& new vault area w1tn1 he laboratory work area.

|

. LAMALE VA
sicns are necessary on[:::;;;::::;;;Len expande ‘;%£°7?9 34
recdlt erea. Recommend initiai-appr of the %325.20‘”§é%ed,

NI

g K L i . - ~ - ~, 1Y i .‘
aZdouneiitend 1n;:1al-aezc ral of $380X. LOYTROL

B T o | 5ﬂ///gge‘

s
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“ 7Y 1970 Tinen{ L Program Issue — NRL POPPY Overi »nal Field Assistance

: NAL hes reccmmencded 681K for Operational Field Assistance under "Services,"

: which i1s lower than the Aresider 's Budget of ¢7JOA, but higher uuan the FY 1989
estimate of 5560K, VWnat are the reasons for the incredses over FY 1969, and what
is an appropriate amount for the FY 1970 initial approéal?f

In I 198G, of ithe $560K, $85K was allocated to aIBendix support contract
for _svacecrali engineering evaluation, orbit conirol, and station keeping atv
the The remsining $47SF was allocated to an IS
suppory contract for design and cdevelopment of ground station eguipment and Ior
wwo fieid vechnical represenvatives.

f In FY 1670, FRL states the increase to $681lK is due to the addition of
f ‘o~ Oné more technicel representative au the digitiz ed fieid site and ceveral
h -~ = - /
<:> acde sonnel atl }10‘ increased in- flzgkt support. The 7100
~miss /i1l reculre zdded support because the spacecraft will be clustered in
. one instead of two groups of two each ‘which can| oe supported more readily
‘ cue neir time phasing.- j
Recomrmerdation:
! ¥ore discussions are necessary on{f and the proposed additional
N , . - L /7
& tech Tep at Recommend *nlulal-approval of SSOOK (same amount as FY 1949),
‘ . and initial-deferral of $121K ’ '
|
.5 '
! !
i ‘ . ;
) eyl o . HANDLE VIA

“5CLT o D BYEMAN :
e L -  CONTROL SYSTEM ONLY
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CINCLANTFLT

USCOLEASTLANT

DIRKSA
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TSR ET Sosi3 Ebnruf LYRLAL CHANNELS

ChO KOLD AND PASS TG MRL

DIRANSA FJR K4

SAFSS(S0C) FOR|
SPECIAL RsPORTING RESUIRLLEN:

A. CINCLARTFLT 251651Z 1AY 70 WOTAL

1. POPPY COVERAGE SVERDLOV CLG 846 A0 KILDIN DDas 971,

RECUESTZD REF A, APFROVED USIS(SCRS) COMENCING Ii4ED

AND TERMINATING O70001Z JUiv 70, UPOL RECEIP1 IWPLEFENI
F‘OL RﬁOCEDUHp
A. PROCLSS| |ELITTERS IN SECUND
KIORITY AMTZA URIDLM | AMD REPURT AT
1twEDIATE PRACEDANGE TO CINCLANTFLT, CCWSIXTHFLT AN

CINCUSMAVELR, INFO/PRIORITY 10 Ch, CutWAVINICUM,

CONMAVSECGRU, WFOIO AR | INCLUD: PASSING INSTRUCTIUMNS
"CIWCUSKAVEUR: AULD AnD PASS 10 USCOREASTLANT™ AND

PASS TO FOSIF ROTA™.

Je REPORT IMN FOL FORUIAT s

SPECIAL SHIP3ORKE LOCATION (SERIAL im)

1o INTERCEPT TIME AlD UNT

Zo ENITTEZR NAME

3. LOCATION AND LUCATIUW GUALITY RATING

COMTIME TO AEPORT ALL SAIFGORME LOCATIONS USING EAISTING s ]
FORVAT In THE SUFPLEMENTARY LOCATION REFORT. -

2. AUTH GRENIED UTILIZE UNYASKED ORsITS -LiWEEL 150-170 ,

DIGREES E€A FCi SUFPORT ABOVE nEQUInnhilT USIts 7105/7106 H?ﬂwg ¥z g
TASK GRPS 33/34 41D KUZ RESPECTIVELY. YERALs
3. 1:05T RiCelT WFOIO AMALYSIS INGICATES SVERDLOV 646 Alw | @Mﬁ'i§§3ag
KILDIN $71 TRANSITED STRAITS 3lc LVEWIIG 27 whY Istc

SED. sOTH UnITS DECLARED Fux TRAKSIT Z0SFURUS 4 JUn. —
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P 0601052
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P R 0517122

ECGRU f' &«a‘zc @0’ ZNEM@
m 0« &‘amm Sgsi%ﬁfﬁp
COMNAVINICOM 0 .
CINCUSNAVEUR y
COMSIXTHFLT

CINCLANTFLT {] .
USCOMEASTLANT

DIRNSA

YSNKQAC/SAFSS (SOC) § (/ !’
ZEM

“F—0—P—S—E—-R——F BBBBB EARPOP- BYEMAN CHANNELS

CNO HOLD AND PASS TO NRL

CINCUSNAVEUR HOLD AND PASS TO USCOMEASTLANT

SPECIAL REPORTING REQUIREMENT

A. MY 282032Z MAY 70

-1, SPECIAL REPORTING REQUIREMENT REF A HEREBY TERMINATED.

2. UPON RECEIPT IMPLEMENT SPECIAL REPORTING/PROCESSING

PROCEDURES AS FOL:

A. GEOLOCATION PROGESS ALL
AND[ | EMITTER INT
PROCESSING UNIDENT
INTERCEPTS. REMAINDER PRIURITY PRUCESSING UNCHANGED.
_ B. REPORT IMPACTS CORRELATED TO CH3, CLGM, CL/CLG, DDGS,
DLG, AND DDG- PLATFORMS IN MEDITERRANEAN, BLACK SEA, AND
ATLANTIC APPROACHES TO MEDITERRANEAN AT IMMED PRECEDENCE
TO COMSIXTHFLT, CINCUSNAVELR, AND INFO/FRIORITY
TO CNO, COMNAVINTCOM, COMNAVSECGRU, NFOIO, AND CINCLANTFLT.
INCLUDE PASSING INSTR "CINCUSNAVEUR HOLD AND PASS TO
USCOMEASTLANT" AND 'PaSS TO FOSIF ROTA". IN ADDITION,
REPORT IMPACTS WHICH CANNOT BE EQUATED TO SPECIFIC UNIT OR
UNIT TYPE AS "UNZQUATED".

C. REPORT GEOLOCATION IMPACTS CORRELATED TO KRESTA 1I
CLGM PN 585 AND PEYTA PCE PN 636 AT IMMED PRECEDENCE TO
CINCLANTFLT AND CINCUSNAVEUR, INFO/PRICRITY TO CNO,

COMNAV INTCOM, COMMAVSECGRU, COMSIXTHFLT AND NFOIO. INCLUDE

PASSING INSI'R "CINCUSNAVEUR HOLD AND PASS TO USCOMEASTLANT". P nm(’rj-)*‘““
D. REPORT IN TANGO/KILO CHANNELS USING FOL FORMAT: Tﬂ 3 &/L EITiR
SPECIAL SHIPBORNE LOCATION REPORT (SERIAL NR) U £ ]

1. INTERCEPT TIME AND UNIT (IF CORRELATED)
2. EMITTER NAME

3. LOCATION FIX AND QUAL RATING RO

g ;q'f’l.ﬁ ol l‘a.- ﬁ‘v Em;ﬁr‘\fr,
CONTINUE REPORT ALL SHIPBORNE LOCATIONS IN EXISTING L%mﬁm%@ fiha Yl
SUPPLEMENTARY LOCATION REPORT. Pomtral System
3. AUTH GRANTED UTILIZE UNTASKED ORBITS BETWEEN 150-170 '

DEGREES EQX FOR SUPPORT ABOVE REQUIREMENT USING 7105/7196
TASK GRPS 33/34 AND RO2 RESPECTIVELY.

4. ANTICIPATE REQUIREMENT PARA 2B ABOVE MAY BE RENEWED

IN 30 DAY INCREMENTS PRIOR EXPIRATION CURRENT AUTHORITY
FOR SPECIAL SUPPORT TO FLEET COMMANDERS.

440
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COMNAV INTCOM

CINCUSNAVEUR

COMSIXTHFLT

CINCLANTFLT

USCOMEASTLANT

DIRNSA

YSNKQAC/SAFSS (SOC)

ZEM
~F—6—P-5—E—6-R—E-T DBBBE-EARPOP BYEMAN CHANNELS

CNO HOLD AND PASS TO NRL

CINCUSNAVEUR HOLD AND PASS TO USCOMEASTLANT

DIRNSA FOR K4

SAFSS (SOC) FOR

SPECIAL REPORTING REQUIREMENT

Ae MY 051712Z JUN 70

1. KRESTA CLGM 550 AND KOTLIN DD 304 SIGHTED LEAVING NORTHERN
FLEET. WATERS WITH NAVAL OILER IN COMPANY. FOUR CONVENTIONALLY

POWERED SUBMARINES PROB ALSO IN COMPANY. ANTICIPATE THESE UNITS, Hﬂ%ﬂ@ﬂ@ W a BYEHL"
AND POSS OTHERS, CURRENTLY TRANSITING TO MEDITERRANEAN. Banirl Sysien
2. COMMENCING UPON RECEIPT, INCLUDE KRESTA 550 AND KOTLIN 304 R

REPORTING CRITERIA ESTAB REF A PARA 2C. UPON ENTRY MEDITERRANEAN
REPORT IAW CRITERIA REF A PARA 2B.
150
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POPPY COLLECTION SYSTEM CORRELATION WITH USIB FUIDANC?

. HANDLE VIA ot
BYEMAN-TALENT- KEYH{)LE B
. CONTROL SYSTEMS JOINTLY]

17 ‘June 1970

Prepared by-
L. Hammarstrom .

#

7 (1 i
CEER

[

Electronic Warfare Division
Naval Research Laboratory
Washington, D.C. 20390
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Encl” (1) to NRL ltr
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Annex -II - USIB Annex"é.-»s_ Met by POPPY 7106-07

- ‘ 5 e .45;'_ ,
I A L. o o .7 ABSTRACT

- . L ' ,'Tfle- mission philoéop'hy and the. :s‘pecif'j.c4'mission aéfsic'g'ns_ of -_ '

L ...  Missions 7106 and 7107 are compared to the basic:USIB objéctives

= B and to the detailed USIB requirements. ‘Specific examples are

— ...1

I

P included to illustrate ‘the success of the match. .
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I. ?OPPY:is'Unique'among‘the satellite systems”ini&hatﬁitﬁﬁENT EYHOLE %

. , , ) Serae B T ENEROL, SYSTEVS ﬂmNTLY‘h
de31gned adalnst a ba51c phllosophy as compared to most other system34 i
whlch are de31gned agalnst a spec1f1c requlrement, 1 e.,.SA-S recog— .

. ,:i ., l e . . ‘-,-_ . v —"‘ Fi.

nition; EOB collectlon, tlme coverage of SARY SHAGAN, etc; 'Théfi,‘ A
: : Seond. bor :\,wws*'m Al Teedls \irk stosssipon B )
'ba51c phllosophy of POPPY 1shweapon system collectlon.j'Toward“T“ LR

.‘.

meetlng this prlmary UbIB objectlve, the tollow1ng are the gulde- e

s -
. H

'llnes used in the MlSSlon deflnltlon.

4;;A.‘ Colleotion Techniqqef

' The collection should be done so that-the maximhmrintelligehce
is obtained on the emitter system;ﬂiThe or&er‘of parameter importahce

for iSolating;ahd'identifying new weapons sYStems'through to providing.';"

-a detailed assessment of the performance'capabilities’and limitations

of a Weapons sYstems is as-follows{ The primary parameterS‘for - o

1solat1ng naw. weapons sys ens , e antenna scan’ and PRF 1nformatlon e
detha pprrarall Wt Gaseel w’% hoaleg, © T T TR

from whlch the. ba51c functlon of the radar 1s determlned{:::::::::J

’ Wetc.), The next ievel;of

.parameter determination is for assessing the emitter performance
‘capabilities and limitations. These are the measurement of power),

‘pulse width, frequency, as'well as chirp, pulse coding, phase reversals,
etc. The first three parameters of this level are general and as such
are neoessary in‘the.primary collection system._ The latter ones are

.more specific and are lnstrumented and uscd on a case by case bas'

The design of POPPY basically follow thls prlozlty'
"following considerations. HANDUZVU\BYEMAN ‘ b |
S : ' " CONTROL SYSTEEM ONLY - * HANDLE VIA
: - BYI.:MAN TALENT- I(F"Yi"‘OLE
1 ' areTTRGL SYCT L. JOTLY
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The collectlon system should be 51mple to. mlnlmlze the 1nfluence
) } ’ ‘ HANDLE ViA =

f¢ of the’ collectlon technlque on the w1de ‘range. oﬂnch" acteristﬁb@hof
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by frequency 1ndependance. geop051tlon1ng all elements of the weapons

L
s o S
o E

systems are equally welghed in thelr 1nterrelatlonsh1ps and usace a

- Y - '_‘;t . . . N ;~',
o T ’-1'.\ M R :

.n“patterns and the second prlorlty of Electronlc Order of Battle and

.o° B . . - W

Survelllance can’ be met over the entlre weapons system.'fThe specific

' hd f ., . A e
= e o 1 B +
B .

‘”tcollectlon technlque whlch covers the full frequency range of the‘ |

. ‘,r B . %
[y

f7weapon systems and:best matbhe the above phllosophy is that of a.

- LR
- oA .. B .
N - - . e

broad band crystal v1aeo systen. The freouenc coverage of theseii

‘guwmw % S

crystal v1deo svstemsuls basically designed around spec1flc'"nagn€tron
o baged on g R it b o Savtadad ptied ek waope L
ﬂffFamllles"ﬁaﬁ&#ﬁhe sensLtLVLtles and bandw1dths are establlshed to

%;optimizei(l) full;mainmbeam-collection'on all weapon systems, (2)']"'

‘realizable procéssing data densities, and (3) the avoidance of inter-

}?ference?to ELINT-collection‘snch as T.V,} FM and3COmmunrcation systems,

oetel S - '- . — o - ‘:',: e .

.o : R KR ‘ "PLAZ;?; 7:?1 S HANDLE;IA BYEMAN

" B. Frequency.Coverage_' CON*ROLSYsmmloNLyv
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g The Mission should operate over - the entlre flequen y range of all
CoA . BRGNS (2 S Tt

. g )

weapon. system Ladarq from +he_ronospherlc to tne atmospherlc ga

 limitations. This range, basically is Erom 130 NH? t%NUSEGH? arq ig
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ldeffped"byaihé?ﬁ§l' requirements as the highest priérity range for -

ELINT collection.

The complete R F.Lrance of weapon systems operatlon should be
51multaneously collected to prov1de the total plcture of all -the
elements of the weapon system. 'To prov1de this.. full capablllty 1s a

qulte dlfflcult engineering task MlSSlon 7106;.however, as launched

)(‘ . . ol . co)@_o)e‘w é; . . W’-

had ap Lnstantaneous frequency coverageﬁfrom 153 MHz to- 9340 MHZA_ o

Thls allowed observatlon of almost all the deployed threat radar fori

establishing activity'levels,'usage patterns, and recognition of
.frequency—agile Or:frequency~diverse radars whichtmlght escape

detection by any'sampling of the same frequency range using'a narrow—'

band collectlon system..

4 E

“a—scj‘«lw- v:)i 1 o UaT “ m*;“a]—h.'gd Sl\h}ar% -(— ltJ\ OL) FQM\I“ JWO«: v1u~k"

A S’fu.rlm tespovas WP;"\L'&MM“"‘ £on gugdw\_h%aw’}.., T - (redten & 4!‘(:« N
. C. Geographlc Coverage a\l—Tsh-\ 05*"‘-‘ k ST":JJ‘“Q N (' {"nw o M ’

Weapons. systems may spread over thousands of miles and be capable
of directing'their elements from the horison through‘zenith ordthey'
may be restricted tolsome azimuth or elevation‘range.yﬁIn'order to.
proyideimaximnm intelligence”collection agalnst'these Qide ranges -L
of conditions of weapon systemloperation; the collectfon mission
.shOuld'haye omnidirectional horizon~-to-horizon coverage oyer the
entire frequency range. -Thus it can provide much greaterfgeographic
coyerage as opposed to operating'directly below the spacecraft on a

restricted geographic area. This coverage to the horizon is very

important for.obtaining the scan characteristics and operational modes

craft should be high enough to maximize the gcograph:c coverage
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w1thout being so high as to reduce the signal to noise ratio or t¢ not

be able to observe the full operation of the radars (i.e., satellites

which are too high do not havé-enough motion relative to the,ground

patterns).

itargets to observe the total weapons system scan and sector coverage'

While any choice is a compromise, for POPPY the spééific .

orbit chosen is 70° inclination '‘and a 500 N. mile altitude.

POPPY's final mission design constitutes an integration of the

above guidelines with cost, engineering considerations and the basic
t ' .

technical réquirements consistent with the overall philosophy of

weapons systems collection. -

D.

Examples of some specific weapons systems'

)‘\

Examples. .

©

radars which POPPY

provides the intelligenceucommunity with data are listed on the fol-

. . . 0 ) N 3
lowing four pages. An examplefof“an active data collection and iso-.

lation of a specific weapon system radar is covered in ANNEX 1.

An example of a collection péss over the Eastern Atlantic on
7 \ f °

€

page 9 illustrates the horizob coverage capability as well as the

relative motion with respect'to the ground which provides secto¥

and scan

dimension definition. An example which is used to illustrate

the ranking of parameter impo#tance as discussed under_colleétion

technique is shown on page 9a.

demonstrated capabilities against’ frequency agile radars.’

— e

Page 9b is a discussion of the POPPY
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. The following are exerpts of a series of meNsTsaﬁesgSirM*the'Nh ’bdf"mﬁ'?‘“"

I for the] | T e
;-“gr : -

O I o 1. NSA 6 March 1970 - "All available highly accurate satelllte

i

data rev:Lewed for ELINT fromr r(Mlssz.ons 7228, 7229, 7230, S

: 7232, 7326, 7327, 7325, 7233, 7234, and 7165). A candidate for a
_ " component of | jd o
o ] N N
S Ny

. 2. NSA 23 March 1970 - "Subject. candidate .
. R | | . :

_, '~ - isolated in{ }" 'Increased probablla.ty thatL 7 o
ST I AR . :
T Y "has been isolated.'" - ’ R
. 3. -NSA 2 April 1970 - Missions 7104-05-06 searched.  "Search
< O ) . ! o . .
B ‘ T ' e : - T
o o . is 1n¢omp1ete. ‘but one intercept located atL ﬁuth a :
S ’ | L T
.1 x 4 N.M. NCep., S S E ST
.'sf,.. — '
Y ‘ ; :
' N ,
A
In summary,'-\ all other satellite collection systems were helpless |

.without scan to assess the rolc:e of this radar. The conclﬁsion from

this classic case is verification of POPPY's basic concept"of weapons '

system parameter prlorlty we:.ghtlng of ‘scan and PRF. "
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There have BEER two' dlfferent techniques used for collection

}.against frequency agility raders.

1. Mission 7103 (Jan 1964)
Technique - Multiple R.F. Bands
. : | .
Frequency - - .({ X = ] R ( ( ] = ]

1210 . MHz, 1260 . | 1320 :
0 .1240 - 701290 - 0 .1350 .0

Accuracy <3% I T S N S
. IR B
Radar - o _

' 2.’ Mission 7106 (Oct 1969) -

Technique - Broad Band'Discriminator*

s
. | 3 . . "i : . ' [ . . .‘.‘ a
¢ . 360 MHz =~ 440 | o~z 820, MHz S 920
\ . . . ’ - e -.}' . . . .
‘ Freq . ! . o . . o s ' "
Accuracy = 1% ! i o o Ce Cee
Both of these techniques can be built to cover any of the
frequency ranges of POPPY. The,basic‘POPPY4missions of continuous

frequency coverage does provi&e‘full collection of frequency agile

radars. The frequency agility range and accuracy can be determined
o+ !“ N . . . . . --,' .

to the resolution of Table l.. . . o

2 . . . . . ‘ -
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‘spectlve as to whether POPPY mects a part of the requlrements of

‘-the systems or whether POPPY eyceeds them for all of the systems.

 Annex , Y . ST ) :
Line No. ;. ) ‘ 3
l.'. . Value of frequency used The phllosophy on. R F determl- )

, S N

’,
it

-y
LR
‘r.‘;b \.

ik
L

'A:Q General ThlS sectlon compares the ba51c requlrements

b
o . . s.f—x*.
.

B

;uhoted ih;tht tabulatr01 N
.i“Missions-7lO6—7107, can make 51gn1f1cant contrlbutlons,.,TheA . .
l'detailedgexplanations of.eacthnhex'Line Number_Will"put"a'per-. .

"7‘"” - Lo . .

- "‘i "f'

'B;.'Matching Missions with General Requirements,i'

[

natlon is that the comp'ete tunlng range of a maqn@tron-

et Awp otHeR Redae PREENC Y “SENTIVE DEUICLS N nma m»m\ﬂm .
’ o family" be covered by a receiving band. The intent is to

- 1ﬁbe'ahle to_interceptfall thelemitters-of a faﬁilyereoardi;“
'iiiess‘ofvwhere an'ihdividual.radar_may.be tgned to observe
v "J%.ail the-ﬁodeslof oberatioh ofhthe.family; hfroviding Eqn;
h.tihuous.o;erlaﬁping coverage makes certain that.the system
is not out»flanked:by a shitt;in frequehcy ahd by atteﬁéting
to mat ch a “magnfiron famlly” frequency outslae the

J

range are guickly and easily«recognized.

expected

Hmnéfi: 9}2\1 %OLS@EF‘?}’ s

 CONTROL SYSTEM ONLY'

success has been  illustrated many times. Two recent examples -
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‘.vcentage accuracy as.a function of frequency.

'Mission 7lO6 on payload'l76 covering the'360 to 440 KHz
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“were POPPY s recognltlon of a- new hlgher froquen
and of the’extension of the[::::::::Jgp above and boloa 1ts

» B

A‘old magnﬁxron llmlts of 4910 5220 In sUmmary, POPPY s baslc

B * ~:,-t~ - RS

.‘:

rphllosophy is that 1n most radars they do not have ‘an exact,

‘,« ; e . - L el
"w? .\ B .

frequency and that the use of the radar- over the entlre maé

B v
o M . . . B .. - A ) e T - -

nﬁtron tuning range.asjis 1imited in its basic deSign'is done.

Sl ," N R e
P il = P - e

. routlnely and. as a. matter oi neces51ty rn many cases to avoid

¢ AR con

M H P AR

mutual 1nterference between radars. The basre POPPY'approach

. ’ » b -

1s to detect changes 1n the ba51c de51gn whlcn gives'more~

- . . . LIPREe

capablllty and flex1b111ty to the radar._ It is by follOWrag

‘ s

thls phllosophy that the baslc alms of the USIB gu1ccnce afe

= RO

met, i.e;, 1dent1f1catlon and- 1n1t1al estlmates, and techni-

cal assessment of capabilities;bﬂSee Table l for:oVerall per-

‘o -+
°
wm

.. _For specific radars_wheré‘R.F. frequency is important

- to the radar‘itself,‘ uch as the frequency st aerod antennas

or frequency aglllty POPPY'has a capability of'brcad band .

R;F. measurement whlch is accurate to about 1% currently in-

z

oy

SN
range and the 850 to 935 MH?A' This system may be extende d

in frequency range in the flfth operatlonal =sacacra tt of

fission 7107 to provide.coverage of other frequency dependeant

radars.
, "~ avm o
N NIL HQLE'
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:}COMBINED 7105/73@7 FREQULNCY RESOLUTION ‘ B
IRF Co{/erég)e 'Rr Coverage Resoiution (%L,:.‘}.
;4N—ﬂ154 s ) . 5250-5260 ’ . %
“17:165-200"

.
.

5260~5820

15820-5850
- 058505875

e 5875=6690
. 7 6690-6700

200-240:
. - 240-350."
© '350-450
" 450-550-

L
*
.

= e

O OOOWWOLOITNNOONMONNMOHOOOIODDOUNUMOOHOONWVWWYWWOW
* L

: 550-650 . L4 . 6700-6725 - - .
© 650-815 11.3°% Y6725-6790- 1 T . o
815-822 - L5 S .6790-7300 . . - o . 5
' 822-836 L9 L 117300-7350 N . o
" 836-923 .0* .F, 7350-7860 0 7L . =y
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- 1080-1092 - . et 0 7915-8580 B h 3
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-~ 9600-10,040
110,040-10, 500
12,500~14, 600
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134,500-34,900° -
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£ 3120-3125

. 3125-3275
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q

- "Number of frequencies used. ThlS varles accordlng to the,"

© .~ spread of the'frequencies consistent with ‘Table 1. Examples .
' ‘fdfgspecific'mﬁlfiple,frequeney'radars whidh POPPY'has been _

trumental in. determlnlng the number of frequenc1es are r L

c327 -and - 8833/34 . i ‘ o

“Short'term. +ab11 Lv",No cap “blllt”

e

‘ 41;frﬁ Long term stabilitv‘ Ne'capability.

5L | Pulse to pulse coherénce. No capab llty..

6. Operating frequency 1imits. Capablllty as descrlbed in ‘ e

. - P
. . - S
il . . . N e~
" - ‘ .
. v L . gt ) e o
ot e L © . . (S B P

'75:jﬁ Agility band limits. Capabr]rty as Qescrlbed in #l

8.  Basic Pulse Repetition Intervals (PRL).' The most accurufelv

neasured parameter of the PUPPY system~ Short_terh'accuracies

(30 50 msec) of 1 to. 2 psec (O;l%'on a 500 pps sighel)? Long

term accurdc1es(50 50 seconds}of 1 to 3 Nsec (rO 6 on a

500 pps. qlgnal) Coes .fi7'f~~ . jzaf

i

"39.5 : PRI Stablllfl;A Avallable elther as above or over months
orAYeers of mulﬁiple intercept. - This is the parameter on - .

" which . LlC tlngerprwnting.of.ships as well as other radars, \

’ e e . o )
such . as depends andﬂwhich'POPPY has had out-

standing success. o o . HANDLE via BYEMAN
) , ' o 4 CONTROL SYSBEM ONLy
.10, .- Pulse Group Pattern. The group pattcrns ‘are avawlable for

aimost all radars to the accuracies stated above inAS or 9,

Tgroup
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-).m R

‘ﬁhlse'1n£ervalIWithin Grodp} Avallable if the 1nterval

U exceeds the transponded pulse w1dth of from 80 to 200 °

Jiﬁsec;: AccuraCyfls'es in 8° and 9. Spe ic example.hz 'E
'*1;twould be[:: '.i ) e | ' }Tseparetlon;léii ;f
}PRI Moéulatlon Type, limit;vanaifete:; Fully avallable 3;- t;ﬂ
fon all. types of PRI modulatlon.'ﬁé;eeiéic exaﬁ%les run~il
‘fjfrom the bseudoleendom[\::f;ﬁ\;:\.g}toiéﬁe"morelfééi A%.

_conventional two or three element stagger of radars like o

Relatlonshlp of PRI to othe:_pzlameters. Inf%ddition.to

. Qbroad weapon system cor:elations,,an eyampie of the 'OPPY

_system correlations of PRI to SCan'is”reédily available’ :
”aas;'for_example;-direct‘correlation-of‘scan_to one"tenth

A

ifhe PRF‘Of7the[::::::::y Correlatlons w1th power and pulse _
... width can be made as well as to elevation. ,flg' o /-
T e S e T L, cr '
'ﬂl4. > Time Relationship of PRI Multiple Pulse Trains.  The VHF

fLQItO_KFband coverage allows time relationships between multiple
.~-pulse trains either_on one R.F. or over a wide range to the
ba ic, accuracies.of 1Lem 7 and 8. A specdific example

’Tuq B | \ D'. “]ip R.F.

transmissipn,
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BYEMA
GONTROL,

18 Modulatlon tYi)e. | Observao]e,(bt no capab; ity mé"" Ta fL&
. ' _deégiled ana‘l.ysis):_ 'f-‘of;exér:r‘&ﬁieﬁ,-éhe ir{i’%:i.al 1_-’>e;Og.nition o
19. ;26. T »In{:zl:;apﬁl se a;ndhn'mpu d n‘-’ ;’?lc,. eri I‘i‘lCS. No Cabébii_iﬁ}, o

Tay

at! present tlme, some perum nav‘y R&D w111 be done in n.he

L flfth 710/ payloac’l CW L)pu,!n\ d’o opfn. was a,“..l'“g _ \-//\4 - - \. -

274 Type o‘r Scan. PO}?PV' basic main-bhean conccpt comolned
.o 0 7 with the omnidirec-tional antenna pattérns makes. scan

types easily recognizable and has been a major asset in
achieving the wide range of firsts on Soviet unknowns from
ABM to SAMs, The SlmUlLdI eous coverage of an R.F. range

by two satellites and the power measurement capability

i
T s

0\9 FJ\T e

provide the measurements necessary for definition of

. N '&
comple or exotic scan types H’N WL‘J mmh\. le‘f St rote

o . ES e M
13 &Ns‘}’lw‘b’fﬁ)’ poedn in O~ Jb-oam; o s“Uﬁ;{\ ‘ta vl e recegetig, ou,@am a,étm‘a(;@ [e/mm Srj 1
- 28, Scan modes. As .Ll’l 27 a St'LOD.O‘ point. : :
29. Scan Rate. Easily m:—zasurable "co high‘ acéuracy for the

P

reasons listed above. The bast example of the high accuracy

is in egtablishing hp exact syr* oriism of

rate to an accuracy of parts in J.O"6u
HANDLE .VIA BYEMAN |
CONTROL SYSTEM ONLY

1.6 HANDLE VIA
e

gF\’L\C \.F
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30.- Scan Dimensions. As 1n 27 the dimensions are easily

NCO5O26131 ‘ Lo
[ 00 Cora Approved for Release: 2024/06/12 C05026131 EYENAG
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S

A _ C ascertained to high:accuracy, for example, POPPY's

definition of the sectof coverage on all the ABM radars.

!

MRk 31. - Orientation. As 1n 30 very accurately defined.
32. Beam Width. The above mentloned capab111t1es combined w1th

a signal level capabiyity on all bands gives a complete

beam width capabiliﬁy."

33, ~Polarization. The capability exists in a number of R.F.
.ranges in 7106 and will be available.in 7107 over most S

.~ of the bands where‘fequirements exist.

3

' 34;. . Side Lobes/Grating Lobes, amplitudes and location.
. Available on most bands, with-some‘having selectable
. sensitivity to allow deep.definition of lower ‘lobes.

Examples of Qrating(lobe definition have been on ABM

‘li-\ radars while on a complex beam radar such as

side lobes have been located and measuredf

35. . 'Number of beams and relative position. As 27-34 have © ¥

described, the system provides fullrdescription of beams

and position. ;

- 36. }. Radiated Power. Available on all bands to an accuracy of

3 db‘without calibration and'tota higher accuracy with

calibration (see Table'3); For a specific example of power
e.—-""‘—"/

: ;%;JU and beam measurements see NSA ELT 39-70 RO519002Z>tJune.BYEMAN

éléﬁ - L . ; - CONTROL SYSFEM ONLY
| Jelov oy o

§
P ’ ’ i
L 1T S HANDLE via
- I o BYEMAN-TALENT-KEYHOLE
L o CONTROL SY57EMg JouerY
HANDLE VIA

[ Taabeny /\‘ I ",.."‘..:“ [

.
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TABLE 3

- 'MISSION 7106 SIGNAL LEVEL MEASUREMENT

B [T - e et

kéaﬁout Format B 3 . '; ~.‘Si<:qnal' .Le"\'/el )
Binary Count DB _Above 'rlureshold(P_;)
3 +3.0 ’; _
4 45 i i
T R S
7 , Gy 65 B ; .
8 e 7. 5 o j
10 +10,5:
117 412,50 E (
12 ' +14.5
13 +17.5 -
14 -‘ 422 -
15 +25.5
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Locarion:Aeearaey.:.Locatlon accurac1es have been steadlly
improving from.phe l967'accaraeies;of 25 to ?O N miles to
-4:;9jOZaCCuracies of{less"than.LQ~N miles-roﬁtinely Qith
séeciﬁie_locations‘berhg_lessttﬂaﬁ}lf?ﬁﬁ?ﬁiles.-eIﬁproveex;
menfs;i;jbasic'eéhemeris,’whieh-are"now.being teseed, show‘

-ﬁ,A' s ,'» . »4..- \ : _._n . Lot

over ‘a factor of. 3 further lmprovement and oLher 1morove-

6;‘\;vor'ZuJ AO(AUZR»U J_'Qf! °

ments are planned;

R

Periodicitv._ POPPY has a aemonstratod capablllty to respond
over any.sampling period from hours to years. The best
tactﬁcal example was during the Russian Okean exercise of

J'Aprll and May 1970 POPPY'provided loeaﬁions within:slightly

more than four hours of 1ntercept on almost the entlre Sov1et

e e e

Navy w1th a perlodlclty sueﬁ that almost all the Sov1ot shlps.

',/ 'T"""
__,..\————’—'7.
. - .

were trecked Need]ess to say, slow strategic sampling is
not a probleo (see fable 4) Two-examples of the SH£§
Lracklng capablllty are shown on Tables 5 & 6 'Tﬁrs‘same
EOB capabiliry is available on any-radar listed'on.Table 4,.
as is aemonsrrated on page - 23 bfvthe plor:of tﬁevxﬁif¥7\1

radars located'largely over an eight week‘period.by[:::::::]

All of the datr presented does not represent eyatna«a}

od{t‘)‘\@‘apga . . .-
Jntelllgen . 1is presented tordemonstrate or hlghllght

POPPY Weapon Systems collection capability. L
' ' BYEMAN
ﬂANDUEVM‘ M ONLY

~ZONTROL SYSTE
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"C. Speci-f.ic comp'arisions ‘of USIB ANNEX with POPPY dapabii—

dties. 0 o _ ‘ L T
ST The' :Lndi*_vidual IJS'IB reguirements are compared to th;/P’O/PPY
apab: ll cies in. ANNI‘X 2.. ‘Excerpts of an "End Product" report to

{._'Which POPPY's‘ weapon system collection met the many USIB collec- .
~. tion r_equirements are on the following page.
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Even though the system is not de51gned agalnst spec1f1c unmet

;wfneeds,'as l‘ Led 1n the Annex of the USIB guldance,'POPPY doeS' S T

TR

“f&ontribute to alsignificant number'ofrthese. Table #5 is aQ_“," 3:
L Final £ of the suceess PV Dhlloeonhv Lq qlven
7’by the‘wide'range“of‘higle'impdrtant firsts; rangiﬁ§7from'being thei
Free World S flrst(iyccessfgi]ELINT satelllte to belng the major
; contributor to deflnxng the natlon ] hlghest prlorlty Russian ABM
fgintelligence gaps;;ﬂPOPPY‘stsuccese‘is continUing in new areas by
'j.beinglthe U.S;’s ﬁiret tactical'ELINT_eollection and processing
"5systemras has been so successfully demonstrated against the largest
- Sov;et'Naval‘exercise’invhistory;:. -‘fe"_'i;fi;*a "%m"
) W P ) . - N o ‘t‘f ‘ 3 .
S ' -
T fr,,'.r} E““”’r? ’ o 4 ' N ‘.‘-i'&HBL?% VI:AABYE;MAN
O g‘uJ @)«5@!&\3!'_-: , ' B " ‘CONTROL s,xs'pzm ONLY
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. TABLE 5

A "% SUMMARY OF POPPY CONTRIBUTIONS TQ USIB REQUIREMENTS . ..

“
€

S . ‘Measurement Ac_curacy’.Requ‘ired_- -

P - % of
: ,;POPPY Co*‘xtrlbutlon

P S T . No. o'f_= No. of
#USIB 7 . LwiUSIBT YL -l POPRY: - _
“Priority = ‘- Requirements = Contributions

1
- 2 :
03
Not Listed R
i ; " . "CATEGORY B’ : .
R K X R - S I )
2 188 . 1160
SR P ST 2 42
' Not Listed . - ,"730 . 30 ! M

Seee s o CATEGORY.C <

Not Listed 257 " 140 0 isa.s

Not Listed | 24 _ 24 D N lOO.'O'

-1

o b e R S SR

it wesdua

ihi
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0 YAas a specifie‘example7df the preliminary aspectS‘oftisolatihgfahyn'
veiehent of'a,WeaponsﬂsyStem eigmeﬁt the}followihé:examplehis,preseﬁted

- - . i

L e E ST : Satg

‘to give a deeper meanlng to the prev1ous phllosophlcal dlscu551on.;L

MY

. ; . o . - . {A‘é ', V<.-“A
This is raw fleld data whlch 1s not 1n any way authe%rzed by NSA ror.ﬂ

\, i

itS‘intelligence accuracy. This example. is used becauselit gives a ..

s Sk ’

‘gpod represeﬁtatioh ef a.ﬁide;number of the philbsophicalfaspectsvall'

Tl
w -

_discussed and it,shbws the kiﬁd"of data‘which is given to. the iﬁtele‘

.Allgence analyst for detalled study.‘ The signal has had alieng history“

.)s_, -
ad

4of 1ntercept, but an 1n1t1al assessment of its characterlstlcs had
given itfa'friendly’classification. ,ngher proceSS1ng prlorltles

fand llmlted proce551ng capablllty prevented any work untll late in the |

. . . -
‘ :

summer of.l969{' The 51gnal was glven the temporary notatlon or[::::::]

e -

and thlS Sprlng (Aprll 2) “and has ‘had the follow1ng parameters..

2? gl

CON?ROL SYS'BEM OnrLy

K3

CEx amples-of the fleld analy51c plots give more perspectlve ;nto

isolatinq'the signala The flrst plot is a'raster scan plot,which has a

rE et

‘raster rate of J.8 seconds and is run on data in. the 58 20 6720 HHz

band. Lnltlal review of tne scan data (Plot l) reveaWs a constant

VIA '
* HANDLE  EVHOLE

AN-T ALED 9
,EzEYLeL qYaT’MG JomTL
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scan fbr[::::::::] withﬂthe only unique aspect belng a rather “Fat"
- o o ' ’ of tb mo‘dd cmitiev N )

beam"fOr.a "c band radar._‘The scan plotAappears next (Plot 2) and

ehOWS%noffurthet,information beyond-the "fat" beam. ‘The third‘plot,

however,.ls an’ expanded scan. plot whlch reveals, rather than a 51ngle'-'”

.beam,fa-multiple beam patterh or side'lobes.g An 1n1t1al look by-the'

. _:w_

field statlon revealcd that for at least one observatlon the power

1evel.of these beams was within three db Qfﬁthe maihgbeam. ‘Several

other?plots from other ihterceptS'have-shown-different patterhsﬁ;L ' A;‘_

whichzihcrease the pessibility of huitipieébeam pattern.v In o
additien} under-atandara-aehsitititywcollectien of-the=main.beaﬁi
sYste@ as a;l'et'this haelbeeh, siae ldaea:rarely abpear.. The judg—
ment 6t whethe: this ia lon§ ranée‘track Whiie,sean function otlmerelyiﬁ
'extremel§ hlgh-ievel.SLde lobes ﬁustawal th; inteliigehce anaiystts
detalled otudy of the 51gnal level data.‘ S “
fhe next aspect for.examination is.thatfof PRi;. Plot.#4;shows
thehtaw éRI‘pletvwhich~showe'that the i875 pps~raagehdoes have a

signal present. ~Plot #SQ‘Which has been PRI sorted, reveals a rather

unusual presentation. Most Signals'have a constant PRF and these plots:

show a constant vertical‘straight line of one character width, but this
appears distributed over a range of values. Plot #6 reveals the reason,
the signal is pulse freguency modulated with a triangular mpdulation at

55 cps rate. This is also roughly a single beam duration time (20 msec)

as seen onntheﬂ|ﬁ?anﬁ ed .lot (Plot #3). Further analyéia nas shown
.|‘H' \ T : “"V‘A
T T o : HAMDL
& UL' Q‘J&n@dﬁ&ﬂ . BYEI‘J{DN TR '\\.‘ e ” t;
S NhE 4

CONTROL SYSTEME

LE VIA BYEMAN'

1-4 : - HAND M ONLY
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r LE VlA , .
5?‘5 V‘AN TALENT KEYHOLE
GQNTRQL sysr:ms Jowntu,

“:_simultaneouslyiin quite a?few_interdepts,. POPPY has also 1ntercepted g

7

lbthe operatlng 31multaneously in- these

;,two frequency ranges w1th'h1gh element pulse modulatlon. " Two othere i;

.~‘ -y ~,. " §

'“ . e '4" ,,.

+

‘ﬂ“heen.made;. There”hayexa}eo;been:What;appear.to be dual‘beam modes

C 32 uauds

.o

_ Correlation of this uhkﬁown with"a weapons systems' role have .
R - Co S " e .

o .: . . n P . T

’foome fromhlocationaof the raaar. [::::::]reportea some of'the,prime '

N

,Jlntercepts on September 26 1969 ~when four separatc“radars were,f

.

Lo " L R s ST e . [ ] 3)\),(!0 . ‘-
p B observed operatlng from the SAM tralnlng site each w1th - /
different.pulse_modulation format. These ranged from a'eimple‘two~

t%positionistagger"to;a complex 18 element modulation° Purther cor-  h”fQ

_uirelation'with weapons syetem'activity was also reported by three_’.

radars” all located at operating simultaneously.with
" the and alsofdieglaying pﬁlée.modulations.of 2 and 4:

:ﬁ'elements. Overall more than one hundred of theqe raoars havo been

Ky “CA 7 ('{)n‘f/;/étrd' z ) : S e
located and from at least 25 dlstlnct radars. _ There have beeﬂ no . -
i - , _\_/__/ . ‘ . ',,. e -

correlations with known radar hardware or known SAjS sitee and a
'large amount of aetivitf has been receimed from Emba, bat the Ibné
hlctory of observatlon (flrst heara about the launch of 7104 La
March ]963 as rcportea by f'Leld analyste) also throws doubt on SA-6

. ; ‘ ¥ .
association. At thl‘s oint the intelligence analyszs must take over
: P : ger : Y

| WENBEE Via BYEMAN

eautwq&ﬁﬁegam onu%
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'HAN@LQ\HA P

i k BYEMAN-TALENT-KEYHOLE
g ,I ‘ . SeNTROL BYBTAMS JOINTRM .
.+ DOG HOUSE A B C EOB
;L' l.. Value(s) of freguencies used’ Yes Yes
.. 2. Number of fregquencies, used - '
N 3. Short term stability
= 4. Long term stability
_ 5. Pulse to. pulse coherence
*_{ 6. Operating freguency limits
b 7. Agility band limits T
;;v'~8:#Bas1c pulse~roo.h1nt. PRI ),
9. PRI stability =~ . Ui
1. 10. Pulse group pattern :
11, Pulse interval within group- ) U T
i7" 12. PRI mod. tvpe, limits & rate
‘. 13. Relation of PRI to other parameters
v 14, Time relation of mult., pulse trains
- 15, ' ' -
16, ‘
o+ 17, Pulse rise and fall times
-§¢-18. Modulation type
~j19. Deviation.
¢t 20. Modulation function
~§r<2l. Modulation frequency Yes Yes o e
-4 22. Tuning rate -
‘5 23. Step size
- 24. Bit length
g 25. Code length and pattern
H=—.26. Spectral band width
.%<27. Tyvoe of scan Yes Yes -
‘b 28.. Scan Modes Yes - | Yes
f~29. Scan _rate Yes Yes Yes -
! _30. Scan Dimensions Yes | Yes | Ves
.} 31. Orientation (Fixed Ingtallations). Yes | Yes | VYes
’ ‘3—- 32. Beam width o Yes Yes Vag
% 33. Polarization
" 34. Side Lobes/Grating Lobes, amp. & loc. Yes Yes
] &;35. Number of beams & relative position Yesg Ye; Yes
- f__36. Effective Radiated Power Yea | Yes
{—3?. Accuracy. - ves |
1. 38. Periodicity Yes Yes
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