FCC | D: Cl CCAE- A12- 20

M. Flom @ssociates, Inc. - Global Compliance Center
3356 North San Marcos Place, Suite 107, Chandler, Arizona 85225-7176

www.mflom.com general@mflom.com (480) 926-3100, FAX: 926-3598

Date of Report: Decenber 7, 2001
Dat e of Subm ssion: January 29, 2002

Federal Conmuni cati ons Conmi ssi on
Via Electronic Filing

Attention: Aut hori zati on & Eval uati on Divi sion
Appl i cant: Kel vi n Hughes Limted

Equi pnent : CAE- A12- 20

FCC | Dt Cl CCAE- A12- 20

FCC Rul es: 80

Gent | enen:

On behalf of the Applicant, enclosed please find Application Form
731, Engineering Test Report and all pertinent docunentation, the
whol e for approval of the referenced equi pnent as shown.

Filing fees are attached.

W trust the sane is in order. Should you need any further
information, kindly contact the witer who is authorized to act as
agent .

Morton Flom P. Eng.
encl osur e(s)

cc: Applicant
MF/ cvr
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LI ST OF EXH BI TS
( FCC CERTI FI CATI ON (TRANSM TTERS) - REVI SED 9/ 28/ 98)

APPLI| CANT: Kel vi n Hughes Limted

FCC 1 D: Cl CCAE- A12- 20

BY APPLI CANT:

1. LETTER OF AUTHORI ZATI ON X

2. | DENTI FI CATI ON DRAW NGS, 2.1033(c)(11)
X LABEL
X LOCATI ON OF LABEL
~x_ COVPLI ANCE STATEMENT
X LOCATI ON OF COVPLI ANCE STATEMENT

3. PHOTOGRAPHS, 2.1033(c)(12) X

4. DOCUMENTATI ON: 2. 1033(c)
(3) USER MANUAL

TUNE- UP/ ALl GNVENT PROCEDURE
) SCHEMATI C DI AGRAM
) OPERATI ONAL DESCRI PTI ON

BLOCK DI AGRAM

PARTS LI ST

ACTI VE DEVI CES

X X X X X X X

5. PART 80.203(b) ATTESTATI ON

x

BY MF. A INC

A, TESTI MONI AL & STATEMENT OF CERTI FI CATI ON
B. STATEMENT OF QUALI FI CATI ONS
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M. Flom @ssociates, Inc. - Global Compliance Center
3356 North San Marcos Place, Suite 107, Chandler, Arizona 85225-7176

www.mflom.com general@mflom.com (480) 926-3100, FAX: 926-3598

TRANSMI TTER CERTI FI CATI ON

of

FCC I D. C CCAE- Al12- 20
MCODEL: CAE- Al12-20

to

FEDERAL COVMUNI CATI ONS COW SSI ON

Rule Part(s) 80

DATE OF REPORT: Decenber 7, 2001

ON THE BEHALF OF THE APPLI CANT:

Kel vi n Hughes Limted

AT THE REQUEST OF: P. O V139928/B5

Kel vi n Hughes Limted
New North Rd.

Hai nault, Ilford

Essex 1G6 2UR, Engl and

Attention of: Davi d A. Hannah, Chief Engi neer
Dave Everson, Coordi nator

dave. ever son@el vi nhughes. co. uk
Phone: 011 81 500 1020 FAX: 011 44 208 559 8524

Oust 15

SUPERVI SED BY: Morton Flom P. Eng.

MFA p01a0004, d01c0010
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THE APPLI CANT HAS BEEN CAUTI ONED AS TO THE FOLLOW NG

15. 21 | NFORVATI ON TO USER.

The wusers manual or instruction manual for an intentional
radi ator shall caution the user that changes or nodifications not
expressly approved by the party responsible for conpliance could
void the user's authority to operate the equi pnent.

15.27(a) SPECI AL ACCESSCRI ES.

Equi pnrent marketed to a consuner nust be capable of conplying
with the necessary regulations in the configuration in which the
equi prent is marketed. Were special accessories, such as shiel ded
cables and/or speci al connectors are required to enable an
unintentional or intentional radiator to conply with the em ssion
limts in this part, the equipnment nust be mnmarketed with, i.e.
shi pped and sold with, those special accessories. However, in lieu
of shipping or packaging the special accessories wth the
unintentional or intentional radiator, the responsible party my
enpl oy other nethods of ensuring that the special accessories are
provided to the consuner, w thout additional charge.

Information detailing any alternative nethod used to supply the
special accessories for a grant of equipnent authorization or
retained in the verification records, as appropriate. The party
responsible for the equipnent, as detailed in 8 2.909 of this
chapter, shall ensure that these special accessories are provided
with the equipnment. The instruction manual for such devices shall
i nclude appropriate instructions on the first page of text concerned
with the installation of the device that these special accessories
must be used with the device. It is the responsibility of the user
to use the needed special accessories supplied with the equi pnent.

MFA p01a0004, d01c0010
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PAGE NO. 1 of 33.
Required information per 1SO I EC Guide 25-1990, paragraph 13.2:
a) TEST REPORT

b) Laboratory: M Fl om Associ ates, Inc.
(FCC. 31040/ SI'T) 3356 N. San Marcos Pl ace, Suite 107
(Canada: 1C 2044) Chandler, AZ 85225

c) Report Nunber: d01c0010

d) dient: Kel vi n Hughes Limted
New North Rd.
Hai nault, Ilford
Essex 136 2UR, Engl and

e) ldentification: CAE- A12- 20
FCC I D. Cl CCAE- A12- 20

Descri ption: "X" Band Radar
f) EUT Condition: Not required unless specified in individual
tests.
g) Report Date: Decenber 7, 2001

EUT Recei ved:
h, j, k): As indicated in individual tests.
i) Sanpling nmethod: No sanpling procedure used.

) Uncertainty: In accordance with MFA internal quality manual.

m Supervised by: aﬁ"/‘ &

Morton Flom P. Eng.

n) Results: The results presented in this report relate
only to the itemtested.

0) Reproduction: This report mnust not be reproduced, except in
full, wthout witten permssion from this
| abor at ory.

MFA p01a0004, d01c0010
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PAGE NO. 2 of 33.
LI ST OF GENERAL | NFORNVATI ON REQUI RED FOR CERTI FI CATI ON

I N ACCORDANCE W TH FCC RULES AND REGULATI ONS,

VOLUME |1, PART 2 AND TO
80
Sub-part 2.1033
() (D): NAVE AND ADDRESS OF APPLI| CANT:

Kel vi n Hughes Limted
New North Rd.

Hai nault, Ilford

Essex 1G6 2UR, Engl and

MANUFACTURER:
Appl i cant
(c)(2): FCC | Dt Cl CCAE- A12- 20
MODEL NO CAE- A12- 20
(c)(3): | NSTRUCTI ON MANUAL('S) :

PLEASE SEE ATTACHED EXHI BI TS

(c)(4): TYPE OF EM SSI ON: 82M2PON
(c)(5): FREQUENCY RANCGE, MHz: 9380 to 9440
(c)(6): POAER RATI NG Watts Peak: 25000
Sw t chabl e Vari abl e X NA
(c)(7): MAXI MUM PONER RATI NG Watts: 16. 8 Aver age
PLEASE NOTE: This wunit 1is identical to FCC ID: Cl CCTX-A8

simul taneously submtted, except this nodel is neant for UPMAST
I nstall ation.

MFA p01a0004, d01c0010
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PAGE NO. 3 of 33.

Subpart 2.1033 (conti nued)
(c)(8): VOLTAGES & CURRENTS IN ALL ELEMENTS IN FINAL R F. STAGE,
| NCLUDI NG FI NAL TRANSI STOR OR SOLI D STATE DeVI CE:

COLLECTOR CURRENT, A
COLLECTOR VOLTAGE, Vdc
SUPPLY VOLTAGE, Vac

per manual
per manual
110/ 220, 60 Hz

(c)(9):  TUNE- UP PROCEDURE:

PLEASE SEE ATTACHED EXHI BI TS

(c)(10): CIRCU T DI AGRAM Cl RCUI T DESCRI PTI ON:
I ncl udi ng description of circuitry & devices provided for
determ ning and stabilizing frequency, for suppression of
spurious radiation, for limting nodulation and limting
power .

PLEASE SEE ATTACHED EXHI BI TS

(c)(11): LABEL | NFORMATI ON:

PLEASE SEE ATTACHED EXHI BI TS

(c)(12): PHOTOGRAPHS:

PLEASE SEE ATTACHED EXHI BI TS

(c)(13): DI G TAL MODULATI ON DESCRI PTI ON:

ATTACHED EXHI BI TS
N A

|
P
I

(c)(14): TEST AND MEASUREMENT DATA:

FOLLONS

MFA p01a0004, d01c0010
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PAGE NO. 4 of 33.

M Fl om Associates, Inc. is accredited by the Anerican Associ ation
for Laboratory Association (A2LA) as shown in the scope bel ow.

@! American Association for Laboratory Accreditation

SCOPE OF ACCREDITATION TO ISO/IEC 17025-1999

M. FLOM ASSOCIATES, INC.

THE AMERICAN Electronic Testing Laboratory
ASSOCIATION 3356 North San Marcos Place, Suite 107
Chandler, AZ 85225
FOR LABORATORY Morton Flom . Phone: 480 926 3100
ACCREDITATION
ELECTRICAL (EMC)
ACCREDITED LABORATORY :

Valid to: Decomber 31, 2002 Certificate Number: 1008-01
A2LA haS accredited In of the ion of the A2LA evaluation process, itation is granted to

this laboratory to perform the following electromagnetic compatibility tests:
M. FLOM ASSOCIATES, INC. Tests Standard(s)
Chandler, AZ RF Emissions FCC Part 15 (Subparts B and C) using ANSI C63.4-1992;

CISPR 11; CISPR 13; CISPR 14; CISPR 22; EN 55011;
EN 55013; EN 55014; EN 55022; EN 50081-1; EN 50081-2;

. H H ICES-003; AS/NZS 1044; AS/NZS 1053; AS/NZS 3548;
for technical competence in the field of ASINZS 4351 1: ONS 13438

R . Harmonic Cusrents EN 61000-3-2

Electrical {EMC) Testing ) _
Fluctuation and Flicker EN 61000-3-3
The accreditation covers the specific tests and types of tests listed on the agreed RF Immuni . _
iy N . ity EN: 50082-1, 50082-2 (both excluding “Power Frequency
scopenof ac on. This y meets the reg ments of |S_OIIEF3 17025 - Magnetic Fiold Immumity” and “Voltage Dips, Short
1999 "General Requ:remep@s for the Competer_\ce of Te§tnng a_nd C_ahbratlon . Interruptions, and Line Voltage Variations ™),
Laboratories” and any additional program requirements in the identified field of testing. AS/NZS 4251.1
Testing and calibration laboratories that comply with this International Standard also
operate in accordance with (SO 9001 or 1SO 9002 Radiated Susceptibility EN 61000-4-3; ENV 50140; ENV 50204; IEC 1000-4-3;
1EC 801-3
: ynd

Presented this 2 gay of March, 2001. EFT EN 61000-4-4; IEC 1000-4-4; TEC 801-4

JOTTNN Surge EN 61000-4-5; ENV 50142; IEC 1000-4-5; TEC 801-5
P ML 47 CFR (FCO) 2,21,22,23,24, 74, 80, 87, 90, 95, 97
Lo President

For the Accreditation Council

Certificate Number 1008.01
Valid to December 31, 2002

g -
For tests or types of tests to which this accreditation applies, please refer to the 7% f

laboratory's Electrical (EMC) Scope of Accreditation

5301 Buckeystown Pike, Suite 350 « Frederick, MD 21704-8373 « Phone: 301-644 3248 » Fax: 301-662 2974 @

"This laboratory is accredited by the American Association for
Laboratory Accreditation (A2LA) and the results shown in this
report have been determined in accordance with the | aboratory's
terms of accreditation unless stated otherwise in the report.”

Shoul d this report contain any data for tests for which we are not
accredited, or which have been undertaken by a subcontractor that
I's not A2LA accredited, such data would not covered by this

| aboratory's A2LA accreditation.

MFA p01a0004, d01c0010
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PAGE NO. 5 of 33.
Sub- part
2.1033(c) (14): TEST AND MEASURENVENT DATA
All tests and neasurenent data shown were perfornmed in
accordance with FCC Rules and Regulations, Volune 1I; Part 2,

Sub-part J, Sections 2.947, 2.1033(c), 2.1041, 2.1046, 2.1047,
2.1079, 2.1051, 2.1053, 2.1055, 2.1057 and the follow ng individua
Parts:

21 — Donestic Public Fixed Radio Services
22 — Public Mbile Services
22 Subpart H - Cellul ar Radi ot el ephone Service
22.901(d) - Alternative technol ogies and auxiliary services
23 — International Fixed Public Radi ocommuni cation services
24 — Personal Conmuni cations Services
74 Subpart H - Low Power Auxiliary Stations
X 80 — Stations in the Maritine Services
80 Subpart E - Ceneral Technical Standards
80 Subpart F - Equi prent Aut horization for Conpul sory Ships
80 Subpart K - Private Coast Stations and Marine Uility
Stations
80 Subpart S - Conpul sory Radi ot el ephone Installations for
Smal | Passenger Boats
80 Subpart T - Radiotel ephone Installation Required for
Vessel s on the Great Lakes
80 Subpart U - Radiotel ephone Installations Required by the
Bridge-to-Bridge Act
80 Subpart V - Energency Position Indicating Radi obeacons
(EPI RB' S)
80 Subpart W- dobal Maritine Distress and Safety System
( GVDSS)
80 Subpart X - Voluntary Radio Installations
87 — Aviation Services
90 — Private Land Mobil e Radio Services
94 — Private Operational -Fi xed M crowave Service
95 Subpart A - Ceneral Mbile Radio Service (GVRS)
95 Subpart C - Radio Control (R/'C) Radio Service
95 Subpart D - Citizens Band (CB) Radi o Service
95 Subpart E Fam |y Radi o Service
95 Subpart F - Interactive Video and Data Service (1VDS)
97 - Amateur Radio Service
101 — Fi xed M crowave Services

MFA p01a0004, d01c0010
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PAGE NO. 6 of 33.

STANDARD TEST CONDI TI ONS
and
ENG NEERI NG PRACTI CES

Except as noted herein, the follow ng conditions and procedures
wer e observed during the testing:

In accordance with ANSI (C63.4-1992/2000 Draft, section 6.1.9
and unless otherwise indicated in the specific neasurenment results,
the anbient tenperature of the actual EUT was naintained within the
range of 10° to 40°C (50° to 104 °F) unless the particul ar equi pment
requi renents specify testing over a different tenperature range.
Al so, unless otherwise indicated, the humdity levels were in the
range of 10%to 90% relative humdity.

Prior to testing, the EUT was tuned up in accordance with the
manuf acturer's alignment procedures. All external gain controls were
mai ntai ned at the position of nmaxi mum and/ or optinmm gai n throughout
t he testing.

Measurenent results, unless otherwise noted, are worst case
nmeasur enent s.

MFA p01a0004, d01c0010
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PAGE NO. 7 of 33.
NAVE OF TEST: Summary of Cal cul ati ons
TEST EQUI PMVENT: As per attached page

(1)

(2)

(3)

(4)

(5)

(6)

(7)

PROCEDURE

Tests and calculations for the indicated paraneters were
conducted and nade as foll ows:

The average power, pulse widths, pulse rise and decay tines,
and the interval between successive output pulses were
measur ed.

The pulse repetition frequency (P.RF.) was then calcul ated
fromthe reciprocal of the interval.

The duty cycle was calculated from the product of the P.F. R
and the pul se wi dth.

The average power was corrected for attenuation.

The peak power was cal cul ated by dividing the average power by
the duty cycle.

The spurious and harnonic radiation characteristics, the
occupi ed bandwi dth and the receiver radiation were neasured.

MEASUREMENT RESULTS: ATTACHED

MFA p01a0004, d01c0010
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PAGE NO. 8 of 33.
TEST SET- UP FOR MEASUREMENT OF:
TEST A. AVERAGE PONER TEST E. SPURI OQUS AND HARMONI C EM SSI ONS
TEST B. PULSE W DTHS TEST F. FREQUENCY STABILITY
TEST C. PULSE | NTERVAL TEST G SPURI QUS RADI ATI ON FI ELD STRENGTH
TEST D. OCCUPI ED BANDW DTH
| |
' Test B
R S IO 2
|
W
2 (3) (4) |« (8)
(%) 9) (10)
Asset Descri ption s/n

(as applicabl e)

(1) TEMPERATURE CHAMBER
i 00027 Tenney Tenp. Chanber
(2) DI RECTI ONAL COUPLER
i 00187 Narda 1080 (S), 40 dB
i 00107 Narda 104 (X
(3) ADAPTER
i 00185 HP S281A
i 00188 HP X281A
(4) FREQUENCY METER:
i 00083 HP 536A (9S)
i 00082 HP 537A (X)
i 00019 HP 5334B
(5) LOAD TERM NATI ON:
i 00186 Waveline 281 (9S)
i 00189 Narda 320B (X)
(6) SENSOR
i 00016 HP 8481A (S, X)
i 00015 HP 8482H (S)
(7) PONER METER
i 00039 HP 436A
(8) SPECTRUM ANALYZER
i 00048 HP 8566B
i 00029 HP 8563E
(9) CRYSTAL DETECTOR
i 00159 HP 8472B
(10) OsC LLOSCOPE:
i 00030 HP 54502A

MFA p01a0004, d01c0010

9083- 765- 234

50233
890627- 001

16
17

1441A02335
144102889
2704A00347

281
8107

1926A25798
1545A00606

2709A26776

2511A01467
3213A00104

1822A10054
2927A00209
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PAGE NO. 9 of 33.
VEASUREMENT SUMVARY
Pul se Mode PRF., Hz Pul se Wdth, uS
Shor t 3000 0. 047
Medi um 1500 0. 184
Long 750 0. 902
Very Long 375 0.991
| TEM SUWARY ( S- BAND) SUMVARY ( X- BAND)

1. Average Power

2. Corrected Power

3. PPRF.

4. Pul se Wdth

5. Peak Power

Measured with HP 436A Measured with HP 436A
with HP 8482H with HP 8481A

Corrected for Attenuator

Measured with HP 5334B Frequency Counter

Measured with HP 54502A Gscil | oscope

Cal cul ati on:
Avg. Power divided by P.R F.
X Pulse Wdth (duty cycle)

MFA p01a0004, d01c0010
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PAGE NO. 10 of 33.
NAVE OF TEST: R F. Power Qutput (Measured and Cal cul at ed)
SPECI FI CATI ON: 47 CFR 2.1046(a), 80.215
QU DE: ANSI / TI A/ El A-603- 1992, Paragraph 2.2.1
TEST EQUI PMVENT: As per previous page, using:

CM RCC284- 2 HP 436A HP 8481A( X)
HP S281A, HP X281A NARDA 320B (X) HP 8482H( S)

VWAVELI NE 281 (S) NARDA 1080 (S)

VEASURENMENT PROCEDURE

1. The EUT was adjusted in accordance with the manufacturer's
tune-up procedure, the test sanple and test equi pnent were set
up as shown on the previously attached Test Setup.

2. The power out put was neasured with an accuracy of 3%

3. MEASUREMENT RESULTS: ATTACHED

MFA p01a0004, d01c0010



PAGE NO. 11
VEASUREMENT RESULTS:

FCC | D: Cl CCAE- A12- 20

of 33.
R F. Power (Measured and Cal cul at ed)

SAVPLE CALCULATI ON

Pul se Mbde = Short
Measured Power, pW = 412
Coupl er Correction, dB = 40
Power Qutput, Watts, Ave. = 4.12
Coupl er Attenuation, Corrected
Pul se Mbde dB Watts, Ave.
Shor t 40 4.12
Medi um 40 7.5
Long 40 16. 8
Very Long 40 9.3

PERFORVMED BY:

MFA p01a0004, d01c0010

e

Doug Noble, B.AS. E ET.



PAGE NO.
NAVE OF TEST:

TEST EQUI PVENT:

FCC | D: Cl CCAE- A12- 20

12 of 33.
Cal cul ati on of Peak Power

N A

APPL| CABLE FORMULAS

Duty Cycle = P.RF. x Pulse Wdth
Peak Power = Average Power
Duty Cycle
SAMPLE CALCULATI ON

Pul se Mode = Short

Aver age Power, W (corrected) = 4.12

P.R F., Hz (neasured) = 3000

Pul se Wdth, ps (neasured) = 0. 047

Peak Power, kWP (cal cul at ed) = 29.2

CALCULATI ON SUMVARY

Pul se Mbde Corrected P.RF., Pul se W dt h, Peak Power,
Ave. Power, Hz HS kW
W
Shor t 4.12 3000 0. 047 29.2
Medi um 7.5 1500 0.184 27. 17
Long 16. 8 750 0. 902 24.8
Very Long 9.3 375 0.991 25.02

PERFORVMED BY:

MFA p01a0004, d01c0010

e

Doug Noble, B.AS. E ET.
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PACGE NO 13 of 33.
NAME COF TEST: Det ect ed Pul ses
TEST EQUI PMVENT: As per previous page, using:
HP 54502A HP 8472B NARDA 4779

VEASURENMENT PROCEDURE

1. In order to determne sone of the characteristics of the various
pul ses, an HP 51502A Gscil |l oscope Measurenent System was
connected, through an HP 8472B Detector and a Narda 4779
Attenuator to the Test Setup (previously attached).

2. The detected pul se shapes are shown on the plots foll ow ng.

3. MEASUREMENT RESULTS: ATTACHED

MFA p01a0004, d01c0010



PAGE NO. 14 of

NAME OF TEST: Det ect ed Pul ses
10: 13: 00

g01a0134: 2001-Cct-05 Fri
STATE: 2: Hi gh Power

33.

FCC | D: Cl CCAE- A12- 20

T

POVER:
MODULATI ON:
DESCRI PTI ON:

PERFORVMED BY:

MFA p01a0004, d01c0010

H GH

SHORT PULSE

PULSE = . 047 US @ 50% BELOW
REFERENCE

e

Doug Noble, B.AS. E ET.
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PAGE NO 15 of 33.
NAME OF TEST: Det ect ed Pul ses
g01a0135: 2001-Cct-05 Fri 10:24:00
STATE: 2: Hi gh Power
7
;
J:
:
o~
PONER: H CGH
MODULATI ON: VEDI UM PULSE
DESCRI PTI ON:

PERFORVMED BY:

MFA p01a0004, d01c0010

PULSE = .184 US @ 50% BELOW
REFERENCE

e

Doug Noble, B.AS. E ET.
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PAGE NO. 16 of 33.

NAME OF TEST: Det ect ed Pul ses

g01a0136: 2001-Cct-05 Fri 10: 34: 00
STATE: 2: Hi gh Power

W [
| [
| /
| /
- = ~
PONER: H GH
MODULATI ON: LONG PULSE
DESCRI PTI ON: PULSE = .902 US @ 50% BELOW
REFERENCE

e

PERFORVMED BY: Doug Noble, B.A.S. E. ET.

MFA p01a0004, d01c0010



PAGE NO. 17 of 33.

NAME OF TEST: Det ect ed Pul ses
g01a0137: 2001-Cct-05 Fri 10:38: 00

STATE: 2: Hi gh Power

FCC | D: Cl CCAE- A12- 20

\ /
| [
| )
| /
\ﬁ I
POVER: H GH
MODULATI ON: VERY LONG PULSE
DESCRI PTI ON: PULSE = .991 US @ 50% BELOW

PERFORVMED BY:

MFA p01a0004, d01c0010

REFERENCE

e

Doug Noble, B.AS. E ET.
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PACGE NO 18 of 33.

NAME OF TEST: Modul ation Limting

SPECI FI CATI ON: 47 CFR 2.1047(b)

GUl DE: ANSI / TI A/ ElI A- 603- 1992, Par agr aph
TEST EQUI PMENT: N A

PLEASE SEE TECHNI CAL DESCRI PTI ON, ATTACHED

MFA p01a0004, d01c0010
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PAGE NO. 19 of 33.
NAVE OF TEST: Em ssi on Masks (Gccupi ed Bandw dt h)
SPEC! FI CATI ON: 47 CFR 2.1049(c)(1), 80.209(b), 80.211
QU DE: ANSI / TI A/ El A- 603- 1992, Paragraph 2.2.11
TEST EQUI PMVENT: As per previous page, using:
CM RCC284-2 HP 8563E HP 8566B
HP 5281A, HP A281A NARDA 320B HP X281A
VWAVELI NE 281 NARDA 1080 NARDA 4779

VEASURENMENT PROCEDURE

1. The EUT and test equipnent were set up as shown on the
foll owi ng page, wth the Spectrum Anal yzer connect ed.

2. The digital storage node of the Spectrum Anal yzer does not show
internal detail of the pulse. G her analyzer settings were
attenpted in order to obtain a nore "dense" pattern. The one
presented here proved to be the optimum

3. The 99% poewr bandwi dth was neasured for each pul se node using
HP "Programm ng note (MAR 1989) for HP 8566B, HP 8568B, Mbdels
218, 226, 236-91".

VEASUREMVENT SUMVARY

PULSE MODE 99% PONER BANDW DTH, NMHz
Shor t 82.2
Medi um 54. 2
Long 21.0
Very Long 13.8

MEASUREMENT RESULTS: ATTACHED

i

PERFORVED BY: Doug Noble, B.A.S. E. ET.

MFA p01a0004, d01c0010
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PAGE NO. 20 of 33.

NAVE OF TEST: Em ssi on Masks (Cccupi ed Bandw dt h)
g01a0138: 2001-Cct-05 Fri 12:36: 00
STATE: 2: Hi gh Power

MKR 9.419 9 Gz
REF 0.0 dBm ATTEN 10 dB -31.70 dBm

99% POWNER BW
10 a8 82.200 Mz
PGS PK
vl k\/\
CORR D L bbb
CENTER 9. 420 GHz SPAN 200 WVHz
RES BW 100 kHz VBW 300 kHz SWP 60.0 nsec
POVER: H GH
MODULATI ON: SHORT PULSE
99 9% POWER BANDW DTH
PERFORVED BY: Doug Noble, B.A'S. E ET.

MFA p01a0004, d01c0010
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NAVE OF TEST: Em ssi on Masks (Cccupi ed Bandw dt h)
g01a0139: 2001-Cct-05 Fri 13:16:00
STATE: 2: Hi gh Power

MKR 9.419 5 Gz
REF 0.0 dBm ATTEN 10 dB -21.80 dBm

99% POWNER BW
10 a8 54. 200 MHz
PGS PK
| va
Mmﬂ W \ﬂ
W o
M
CORR D [ R VATL TRV
CENTER 9. 420 GHz SPAN 200 WVHz
RES BW 100 kHz VBW 300 kHz SWP 60.0 nsec
POVER: H GH
MODULATI ON: VEDI UM PULSE
99 % PONER BANDW DTH
PERFORVED BY: Doug Noble, B.A'S. E ET.

MFA p01a0004, d01c0010
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NAVE OF TEST: Em ssi on Masks (Cccupi ed Bandw dt h)
g01a0140: 2001-Cct-05 Fri 13:20: 00
STATE: 2: Hi gh Power

MKR 9.416 7 Gz
REF 0.0 dBm ATTEN 10 dB -8.00 dBm

99% POWNER BW
10 a8/ 21. 000 MHz

PCS PK J

s =
OORR D M W
CENTER 9. 417 G SPAN 200 Mo
RES BW 100 kHz VBW 300 khz SWP 60.0 msec
POVER: H GH
MODULATI ON: LONG PULSE

99 % PONER BANDW DTH

PERFORVMED BY: Doug Noble, B.A.S. E. ET.

MFA p01a0004, d01c0010
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NAVE OF TEST: Em ssi on Masks (Cccupi ed Bandw dt h)
g01a0141: 2001-Cct-05 Fri 13:22:00
STATE: 2: Hi gh Power

MKR 9.417 9 Gz
REF 0.0 dBm ATTEN 10 dB -7.60 dBm

99% POWNER BW
10 a8 13. 800 MHz

PCS PK \

AN

M
] g,
OORR D o )
CENTER 9. 417 G SPAN 200 Mz
RES BW 100 kHz VBW 300 kHz SWP 60.0 nsec
PONER: H CGH
MODULATI ON: VERY LONG PULSE
99 % POVNER BANDW DTH
PERFORVED BY: Doug Noble, B.AS. E ET.

MFA p01a0004, d01c0010
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NAVE CF TEST: Em ssi ons TX1
SPECI FI CATI ON: 47 CFR 2. 1051
Fc, Tuned = 9410 M
Limt = -(43 + 10 LOG Py
= -(43 + 10 LGG 16. 8)
(Wrst Case, Long Pul se
= -55.25 dbc
Em ssi on dbm dBc
2 x Fc -38.1 -80.3
3 x Fc -42. 4 -84.6
PERFORMED BY: Doug Noble, B.AS. E ET.

MFA p01a0004, d01c0010
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NAME OF TEST: Spurious Em ssions at Antenna Term nal s
SPECI FI CATI ON: 47 CFR 2.1051, 80.211
QU DE: ANSI / TI A/ El A- 603- 1992, Paragraph 2.2.13
TEST EQUI PMVENT: As per previous page, using:
CM RCC284- 2 HP 8563E HP S281A
NARDA 320B ( X) HP 8566B NARDA 1080 / NARDA 104
VWAVELI NE 281 (S) NARDA 4779 HP X281A

VEASURENMENT PROCEDURE

1. The test sanple was set up as for Cccupi ed Bandw dt h.

2. At first, the 0O dB reference level for the main pulse was
est abl i shed

3. The spectrum was searched over the range 0 to 90 GHz, using
external m xers on the HP 8556B Spectrum Anal yzer.

4. MEASUREMENT RESULTS: ATTACHED

Spectrum Sear ched, GHZ

All O her Em ssions

Limit, dBc: -(43 + 10 LOG Py
(Aver age Power)

0 to 90
> 20 dB below Iimt

-55.3 (16.8 W Average)

Tuned Fc 9410 Mz
Em ssi on, dbm Spurious Level, dBc
VHz/ Har noni ¢ (wor st case)
18820. 2 -42. 4 -84.6
3 x Fc -53.9 -96.1
PERFORMED BY: Doug Noble, B.AS. E ET.

MFA p01a0004, d01c0010
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NAVE OF TEST: Field Strength of Spurious Radiation
SPECI FI CATI ON: 47 CFR 2.1053(a)

QU DE: ANSI / TI A/ EI A-603-1992, Paragraph 1.2.12

VEASURENMENT PROCEDURE

1.2.12.1 Definition: Radiated spurious em ssions are em ssions

fromthe equi pnment when transmtting into a non-radiating
|l oad on a frequency or frequencies which are outside an
occupi ed band sufficient to ensure transm ssion of
information of required quality for the class of

communi cati ons desired.

1.2.12. 2 Met hod of Measur ement

A)
B)

9

Connect the equipnent as illustrated

Adj ust the spectrum anal yzer for the follow ng settings:
1) Resol ution Bandw dth <3 kHz.

2) Video Bandw dth =10 kHz

3) Sweep Speed <2000 Hz/second

4) Detector Mdde = Positive Peak

Place the transmtter to be tested on the turntable in the
standard test site. The transmtter is transmtting into a
non-radi ating load which is placed on the turntable. The RF
cable to this | oad should be of m nimum | engt h.

Test
antenna
STANDARD
WSS ////// /4 ZZZ
STANDARD TEST SITE

MFA p01a0004, d01c0010
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E)

F)

©)

1)

PAGE NO. 27 of 33.
NAVE OF TEST: Field Strength of Spurious Radiation (Cont.)
D) For each spurious neasurenent the test antenna shoul d be

adjusted to the correct length for the frequency invol ved.
This length may be determ ned froma calibration ruler
supplied with the equi pnent. Measurenents shall be nade from
the | owest radi o frequency generated in the equi pnment to the
tenth harnmonic of the carrier, except for the region close to
the carrier equal to + the test bandwi dth (see section
1.3.4.4).

For each spurious frequency, raise and | ower the test antenna
froml mto 4 mto obtain a maxi numreadi ng on the spectrum
anal yzer with the test antenna at horizontal polarity. Repeat
this procedure to obtain the highest possible reading. Record
t hi s maxi mum r eadi ng.

Repeat step E) for each spurious frequency with the test
antenna pol ari zed vertically.

Spniema antonna
RF SIGNAL fij i SPECTRUM
GENERATOR ANALYZER
L A
STANDARD TEST SITE
Reconnect the equipnment as illustrated.

Keep the spectrum anal yzer adjusted as in step B)

Renove the transmtter and replace it with a substitution
antenna (the antenna should be hal f-wavel ength for each
frequency involved). The center of the substitution antenna
shoul d be approximately at the sanme | ocation as the center of
the transmtter. At |ower frequencies, where the substitution
antenna is very long, this will be inpossible to achi eve when
the antenna is polarized vertically. 1n such case the |ower
end of the antenna should be 0.3 m above the ground.

MFA p01a0004, d01c0010
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NAVE OF TEST: Field Strength of Spurious Radiation (Cont.)

J) Feed the substitution antenna at the transmtter end with a
si gnal generator connected to the antenna by neans of a non-
radiating cable. Wth the antennas at both ends horizontally
pol ari zed and with the signal generator tuned to a particul ar
spurious frequency, raise and lower the test antenna to obtain
a maxi mum readi ng at the spectrum anal yzer. Adjust the |evel
of the signal generator output until the previously recorded
maxi mum readi ng for this set of conditions is obtained. This
shoul d be done carefully repeating the adjustnent of the test
ant enna and generator output.

K) Repeat step J) with both antennas vertically polarized for
each spurious frequency.

L) Cal cul ate power in dBminto a reference ideal half-wave dipole
antenna by reducing the readings obtained in steps J) and K)
by the power loss in the cable between the generator and the
antenna and further corrected for the gain of the substitution
antenna used relative to an ideal half-wave di pol e antenna.

M The levels recorded in step L) are absolute | evels of radiated
spurious emssions in dBm The radi ated spurious em ssions in
dB can be cal cul ated by the foll ow ng:

Radi at ed spurious em ssions dB =
10l 0g10( TX power in watts/0.001) — the levels in step I|)

NOTE: It is perm ssible that other antennas provided can be
referenced to a dipole.

Test Equi pnent :

Asset Descri ption s/n Cycle Last Cal

(aS app| i cabl e) Per ANSI CB3.4-1992/2000 Draft, 10.1.4
TRANSDUCER

i 00088 EMCO 3109-B 25MHz- 300MHz 2336 12 no. Sep- 01

i 00065 EMCO 3301-B Active Monopole 2635 12 no. Sep- 01

i 00089 Aprel 2001 200MHz- 1GHz 001500 12 no. Sep- 01

i 00103 EMCO 3115 1GHz- 18GHz 9208- 3925 12 no. Sep- 01
AMPLI FI ER

i 00028 HP 8449A 2749A00121 12 no. Mar - 01
SPECTRUM ANALYZER

i 00029 HP 8563E 3213A00104 12 no. Aug- 01

i 00033 HP 85462A 3625A00357 12 no. May- 01

i 00048 HP 8566B 2511AD1467 6 no. May- 01

MFA p01a0004, d01c0010
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NAVE OF TEST: Field Strength of Spurious Radiation

Spectrum Sear ched, GHz

0 to 90
(Using external m xers)

Al Oher Em ssions = > 20 dB Below Limt
Limt, dBc = -55.3 dbc (16.8 W ave)
Fc = 9410 MHz
Pul se Em ssi on Level @m C. F., Cal c El RP El RP
Mbde VHz dbuv/ m db dbuv/ m dbm dbc
Shor t 18838. 2 18. 8 3 14. 9 32.7 -61.5 -97.6
3 x Fc 7.2 3 30.1 37.3 -57.9 -94. 04
Medi um 18831. 9 20. 4 3 14. 9 35.3 -59.9 -98.6
3 x Fc 7.7 3 30.1 37.8 -57. 4 -96. 2
Long 18820. 2 21. 7 3 14. 9 36.6 -58.6 -101
3 x Fc 8.1 3 30.1 38.2 -57.02 -99.3
Very Long 18827.7 21.5 3 14.9 36.4 -58.8 -98.5
3 x Fc 7.9 3 30.1 38.0 -57.2 -96.9
PERFORVED BY: Doug Noble, B.AS. EET.

MFA p01a0004, d01c0010
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NAVE OF TEST:

SPECI FI CATI ON

GU DE

TEST CONDI TI ONS

TEST EQUI PMENT:

— CM ROC284-2

HP 8424H (S)
NARDA 1080 (S)
WAVELI NE 281 (S)

1. The EUT and

FCC | D: Cl CCAE- A12- 20

30 of 33.

Frequency Stability (Tenperature Variation)
47 CFR 2.1055(d)

ANSI / TI A/ El A- 603- 1992, Paragraph 2.2.2

As | ndi cat ed
As per previous page, using:
HP 436A
NARDA 320B (X) HP 8481A(S, X)
HP S281A (S) NARDA 320B (X)

TENNY JR
VEASURENMENT PROCEDURE

test equipnment were set up in the tenperature

chanber as shown on the previously attached page.

2. Wth all power

renoved, the tenperature was decreased to -20°C

and permtted to stabilize for three hours. Power was applied
and the maxi num change in frequency was noted after waiting the
period recomended by the manufacturer. Measurenent accuracy is

+200 kHz.

3. Wth power OFF

the tenperature was raised in 10°C steps. The

sanple was permtted to stabilize at each step for at |[east

one-hal f hour.

Power was applied and the maxi mum frequency

change was not ed.

4. The tenperature tests were perforned for the worst case.

5. The frequency

tolerance is determned by stabilization of

vol tages, voltage control feedback circuit, and nechanica
tol erances controlled in the manufacture of the nmagnetron

5. MEASUREMENT RESULTS: ATTACHED

MFA p01a0004, d01c0010
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NAME OF TEST: Frequency Stability (Tenperature Variation)
Degr ees Cel si us Change in Hz
-20 < 590
-10 < 590
0 < 590
10 < 590
20 < 590
30 < 590
40 < 590
50 < 590
PERFORVED BY: Doug Noble, B.AS. E ET.

MFA p01a0004, d01c0010
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NAME OF TEST: Frequency Stability (Voltage Variation)
SPECI FI CATI ON: 47 CFR 2.1055(b) (1)

QU DE: ANSI / TI A/ El A- 603- 1992, Paragraph 2.2.2
TEST EQUI PMVENT: As per previous page

VEASURENMENT PROCEDURE

1. The EUT was placed in a tenperature chanber at 25+5°C and
connected as for "Frequency Stability - Tenperature Variation"
test.

2. The power supply voltage to the EUT was varied from85%to 115%
of the nom nal value neasured at the input to the EUT.

3. The variation in frequency was neasured for the worst case.
RESULTS: Frequency Stability (Voltage Variation)
LIMT, ppm = 3.2 x 1073
LIMT, Hz = 30 M&
% of STV VAC Change, Hz
85 102 0
100 120 0
115 138 0

e

PERFORVMED BY: Doug Noble, B.A.S. E. ET.

MFA p01a0004, d01c0010
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NAME OF TEST: Necessary Bandw dth and Em ssi on Bandw dt h
SPECI FI CATI ON: 47 CFR 2.202(9)

MODULATI ON = UNMODULATED PULSE

NECESSARY BANDW DTH CALCULATI ON:

RANGE RESOLUTION (r), m =

VELOCI TY OF LIGHT (c¢), m's 300x10°

CONSTANT FACTCR (K)

1.5

NECESSARY BANDW DTH ( Bp) (2 x K [/ (2x7r1 [ ¢

82.2 MHz (neasured)

e

PERFORVMED BY: Doug Noble, B.A.S. E. ET.

MFA p01a0004, d01c0010
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TESTIMONIAL
AND
STATEMENT OF CERTIFICATION

THIS IS TO CERTI FY THAT:

1. THAT the application was prepared either by, or under the

di rect supervision of, the undersigned.

2. THAT the technical data supplied with the application was

taken under ny direction and supervi sion.

3. THAT the data was obtained on representative units,

randoni y sel ect ed.
4, THAT, to the best of ny know edge and belief, the facts

set forth in the application and acconpanying technical

data are true and correct.

OuBust (g

CERTI FYI NG ENG NEER: Morton Flom P. Eng.

MFA p01a0004, d01c0010
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