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1.0

RC054737/00045

ADMINISTRATIVE DATA

1.4

Certifications and Qualifications

1.2

I certify that DNB Engineering, Inc conducted the tests performed in order
to obtain the technical data presented in this application. Also, based on
the results of the enclosed data, I have concluded that the equipment tested
meets or exceeds the requirements of the Rules and Regulations governing
this application.

Measurement Repeatability Information

The test data presented in this report has been acquired using the
guidelines set forth in FCC Part 2.981 through 2.1005, Part 22, and Part
90. The test results presented in this document are valid only for the
equipment identified herein under the test conditions described.
Repeatability of these test results will only be achieved with identical
measurement conditions. These conditions include: The same test
distance, EUT Height, Measurement Site Characteristics, and the same
EUT System Components. The system must have the same
Interconnecting Cables arranged in identical placement to that in the test
set-up, with the system and/or EUT functioning in the identical mode of
operation (i.e. software and so on) as on the date of the test. Any deviation
from the test conditions and the environment on the date of the test may
result in measurement repeatability difficulties.

All changes made to the EUT during the course of testing as identified in
this test report must be incorporated into the EUT or identical models to
ensure compliance with the FCC regulations.

/ ém B BReA0OUS

an Broaddus (Para. 1.1)
anager, Test Dept.
DNB Engineering, Inc.
Tel. (714) 870-7781 FAX (714 870-5081
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2.983(a) Request for Type Acceptance

Name of Applicant: Paradigm Wireless Communications
1672 McGaw Ave.
Irvine, CA 92614

Applicant is: X Manufacturer
Vendor
Licensee
Prospective Licensee
Other

Name of Manufacturer: Paradigm Wireless Communications

2.983(b) Equipment Description

The EUT is an RF Power Amplifier
Part Number: MS800-200

FCCID: ___ MS800-200

2.983(c) Anticipated Production Quantity

One Unit
X Multiple Units
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2.983(d) Technical Description

The EUT (Equipment Under Test) is a rack of four power amplifiers that
can be operated individually (at 60 watts) or can be combined to yield 200
watts of power. Data has been included for both conditions with three
types of modulation, i.e. CDMA, TDMA, and CW. In some cases only the
“worst case data” is shown. See the Service Manual Included in Appendix
B herein for the additional information.

2.983(d)(1) Type(s) of Emissions

N/A

2.983(d)(2) Frequency Range

869.040 MHz to 879.990 MHz

2.983(d)(3) Operating Power Level

60 Watts (1 Amp)
200 Watts (4 Amps)
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2.983(e) TestData

Refer to 2.983(e) (1) through 2.983(e) (7).

2.983(e)(1) Measurement of RF Power Output per 2.985

Definition;  For RF Power Amplifiers.

Test Method: See FIGURE 2.

Output Power Is measured across a precision 50 ohm load with a wide
band sampling RF Voltmeter.

Test Results:
POWER OUTPUT
FREQUENCY NOMINAL VOLTAGE 85% VOLTAGE 115% VOLTAGE
27VDC 22.95 VDC 31.05 VDC
869 MHz 200 Watts 200 Watts 200 Watts
879 MHz 200 Watts 200 Watts 200 Watts
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2.983(d)(7) Circuit Diagram

Refer to Figure in Appendix B.

2.983(d)(8) Instruction Book(s)

Refer to Appendix B.

2.983(d)(9) Tune-Up Procedure

Refer to Appendix B.
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FIGURE 1: Circuit Diagram 2.983(d) (7)

SEE FIGURE IN APPENDIX B.
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FIGURE 2: Block Diagram
(Power Input/Output tests)

SIGNAL GENERATOR
MARCONI 2024

HP 7470A
PLOTTER
115 VAC
ISOLATION
TRANSFORMER
HP 85668
SPECTRUM —
ANALYZER
40 dB ATTEN. HIGH PASS
NMET FILTER (AS
18N50W - 40 dB REQUIRED)
EUT HP 778P 21dB
RF POWER AMP

DUAL DIRECTIONAL COUPLER

DC POWER
SUPPLY
13.8 VDC

50
OHM
LOAD
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2.983(d)(4) Maximum Power Allowed in Applicable Part(s) of the Rules

RULES PART MAXIMUM POWER (WATTS)
Part 22.757 500 Watts
Part 90.35 500 Watts

2.983(d)(5) Final RF Amplifier Input Power

See Appendix B

2.983(d)(6) Function of all Active Circuit Devices

Please Refer to Appendix B.
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2.983(e)(2) Measurement of Modulation Characteristics per 2.987(b) (1)

This EUT is a Power Amplifier and contains no circuitry to modify the RF
signal provided by the driver except to raise the power level.
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2.983(e)(3) Measurement of Occupied Bandwidth per 2.989

Occupied Bandwidth, that is the frequency bandwidth such that, below its
upper frequency limits, the mean power radiated by a given emission.

Test Method: Connect the Equipment per FIGURE 3.
Measurements were made with the modulating signal at 2.5 kHz with 5

kHz of FM deviation.
Test Results: See Plots following FIGURE 3.

The center frequency of the signal did not shift with modulation. The
Spectrum Bandwidth was well within the limits specified in the FCC
Regulations.

This amplifier is part of a “feed forward system”. As such, it has the
ability to transmit multiple carriers within the 869.040 MHz to 879.990
MHz band. Therefore the emissions shall be contained within this band as
stated in Part 22.901(d)(2). Plots have been provided that show the lowest
and highest usable frequencies with CDMA, TDMA, and CW modulation.

10
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FIGURE 3: Block Diagram

(Occupied Bandwidth tests)
HP 7470A
PLOTTER ——
115 VAC
ISOLATION
TRANSFORMER
HP 85668
SPECTRUM _
ANALYZER
40 dB ATTEN. HIGH PASS
NMET FILTER (AS
18N50W — 40 dB REQUIRED)
SIGNAL GENERATOR EUT HP 778P 21 dB
MARCONI 2024 RF POWER AMP DUAL DIRECTIONAL COUPLER
DC POWER
SUPPLY 0151?\/1
13.8 VDC LOAD
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2.983(e)(4) Measurement of Antenna Conducted Spurious Emissions
per 2.991

Definition;

Conducted Spurious Emissions are emissions at the antenna terminals on a
frequency or frequencies which are outside an occupied band sufficient to
ensure transmission of information of required quality for the class of
communication desired. The reduction in the level of these spurious
emissions will not affect the quality of the information being transmitted.

Conducted Spurious Emissions shall be attenuated below the maximum
level of the carrier frequency in accordance with the following formula:

Spurious attenuation in dB = 43 + 10 log;o Po
Where Po = Output in Watts
=43 + 10 logp (45)
=60 dB
Test Method: Per EIA RS 152-B, Paragraph 4.
Connect the equipment as shown in FIGURE 4.
Adjust the Audio Oscillator so that the frequency deviation of the
transmitter is a 5 kHz at a modulation frequency of 2.5 kHz. Adjust the

Spectrum Analyzer to display the Modulated Carrier.

Scan the frequency spectrum from the lowest radio frequency generated in
the equipment through the 10" harmonic of the carrier frequency.

Test Results: See Plots following FIGURE 4.

All spurious antenna conducted emissions are below the FCC
Specifications.
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FIGURE 5: Block Diagram
(Spurious Emissions tests)

RC054737/00045

SIGNAL GENERATOR
MARCONI 2024

HP 7470A
PLOTTER —
115 VAC
ISOLATION
TRANSFORMER
HP 8566B ]
SPECTRUM
ANALYZER
40 dB ATTEN. HIGH PASS
NMET FILTER (AS
I18N50W - 40 dB REQUIRED)
EUT HP 778P 21dB
RF POWER AMP DUAL DIRECTIONAL COUPLER

DC POWER
SUPPLY
13.8VvDC

32

50
OHM
LOAD




RC054737/00045

O89S @9 "E dMS
<HO B "2 dOols

ZHY 881 MaA ZHM BE M8 S3d

ZHW B@B8 1dVlS

EE{E . :

72

t 1

A

7/

gFr B9 "19-
ZHW B8B V dMW

BFP BT N3ILLlV wgpP g "es 43y
ZHWBEE8=43 SNOIdNdS d3L3NANDJ “1LNV <> pssvdrl

e Oz Sougydmyl b

24P 1)

Livin 4

=@ Qe
wgp

"ET-
1d

aP
8 eSS
35440
d SOd

arP ail

=




RC054737/00045

Ooos

¥ TT dMS

ZHD B8 'S d0.1S

ZHM BBT MgA

ZHY BRE M8 S3Y
ZHO B

‘€ 1dVls

L Ll

6P 99

bvinn 24

wgpe

B "ET-
1d

aP
% J Y=

13s440

Ad SOd

/9P @1

8P BT N3LLV
ZHWBE8B8=4d3 SNOIdNdS d313NaNagd

wgapP B8 "eEs

YO (X2 m%,yw/%i M~

=

J3d

"INV (V) BS8VYdT

34

fpreem




RC054737/00045

oPs g2l JdMS ZHY 28T MgA ZHM BE M8 S3Y
ZHO @8 "B1 d0.1S ZH3 @8

S LYV1S

L L}

B Lt el M A kot d M in o LY LALLVE VRS g e Ry

4P 9

i 223

wgp

2°eEl-
1a

aP
@ "ES

135440

Ad SOd

/8P @81

8P BT N3ILlLlV wgpP 0 "gs

43y D@

ZHWES88=43 SNOIdNdS d3LINAONO3 “LNV (P> Bssvdl

RissNeers mgi%g H

35




RC054737/00045

O89S @8 TE dMS
ZHO BB "2 dOols

ZHMY 281 Mg8A

ZHM BE M8 S3d
ZHW B88 1dV.1S

T

| | e

L1vin

wap

B ET—
14

af
B ES

135440
'

Ad SOd

/8P B1

gF 00 "9G-
ZHW B68 V JdMKW

=

gF @1 N3I1lV wgpP B "es  43Y9

ZHWEBB=43 SNOIdNdS d3.LJ3NANCJD .FZM*%?u&W@(&J

YN QD7 SO\ (MY

36




RC054737/00045

o898 P "I1 JdMS
ZH9 @8 'S d4d0O41Ss

ZHMY BB1 MgA

ZHM BE M8 S3d

ZHD BQ "2 1¥VvlS

T

2

/

8P 81 N3ILLV wgp g "es  d3Y

ZHNWBE8=43 SNOIdNdS d313NaNO3 "INV (PO BsS8vdTl

Sfyen o0z, SY %5 Ve

K1)

Livtny 274

wap
"ET-
1a

apP
8 "EeS

138440

Ad SO

8P @1

=

37




RC054737/00045

088 g "2l dMS ZHM BB81 MgA ZHM B M9 S3M

ZH3 BB 81 dOls

ZHI B8 "S 1dVlSs

T

1%%?%%5%%“%

Y 99

Lwvn o4

wgp

B "ET—
-1d

ap
8 "ES

135440

Md S0Od

/8P 81

gP 81 N3ILLlV wgp @ €S 43y D@

ZHWBEB=4D SNOIdNddS Q3IL3NUONOI "INV (¥>es8avd

et Qoz. M\

38




RC054737/00045

98s @8 "E dMS
ZH3 gy "2 dOols

ZH> BT MaA ZHM BE ME S3d

ZHW 898 14dVLlS

gF 8 'SS—
ZHW 88 V dMW

24P 99
Ly »o4

wgpP
% I O
ad

apP
2 "ES
138440
Md S0Od

/7P 81

8P BT N3ILLV wgp @ "€S 43 G@
ZHWPE8=40 SNOIHNNdS A3ILINANOD “INV (P> BS8vVdl

VIO L9 L&&i y”

39




RC054737/00045

98s ¥ "I1 JdMS
ZH3 B8 'S dOl1Ss

ZH> BB1 M8A ZH> BE M8 S3d
ZHO BOY

2 LdV1Ss

4~

4P 99

Ll 24

wap

B "ETl—
—1d

apP
B "ES

135440

Ad SOd

/8P @81

gFP 01 N3ILLV WwgpP 8 "ES
ZHWYBEB8=43 SNOIdNdsS 0O03L3NANOI "INV (P> 858

NaYeers @ﬁ%g Vi

=

434
Vdil

40




RC054737/00045

o288 g "2l dMSs ZHMY 8RBT M8A ZHM BE M8 S3d
<H3 80 "81 d0l1s ZHI 8B 'S 1dV1S

T

24¥ 3)

i M

wep
B ET—
gls

aP
B "eS
135440

Ad SOd

/8P Q@1

8P @1 NILLV wgp @ "ec 43y oty
ZHWYB8=43 SNOINNAS O3ILINONOD “LNY (P> @ssvdr

Qe (0D sa il

41



RC054737/00045

2.983(e)(5) Measurement of Radiated Spurious Emissions per 2.993

Definition:

Emissions from the equipment when connected into a non-radiating load
on a frequency or frequencies which are outside an occupied band
sufficient to ensure transmission of information of required quality for the
class of communication desired. The reduction in the level of these
spurious emissions will not affect the quality of the information being

transmitted.

Test Method: Per EIA RS 152-B.

Connect the equipment and follow the procedure described in paragraph
2.2.1.1 and paragraph 5.0. Measure the amplitude of each spurious
radiated signal through the 10™ harmonic. The level in dBuV/m is
calculated on the following page. The spurious signals are then measured
on the 3 meter range.

Po Watts

Spurious attenuation dB = 10 log
Calc. Spurious power

Test Results; See TABLE I on following Page.

All radiated spurious emissions are below the FCC Specifications.
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SPURIOUS RADIATED SIGNAL MEASUREMENTS

(Ref: Part 2, Subpart J, 2.991 & 2.993)

Pass >_< Fail

Date (? "/2% "CF q (at Freq. ___ )
EUT Operating Power "ZC?’DU\)(;%S |
part No. operating Mode _ C VWY Vﬂmﬁm (nlf?:(/ |
Serial No. Test Englnee:?m?m ﬂ?(? 0 AP (JB
e w0570 e
ANT FREQ SPECTRUM ANT. CABLE AMP FUND SPUR
POL MHz ANALYZER FACTOR LOsS GAIN "FIELD BELOW
(dBuv) (dB) (dB) {dB) 4B/ ggﬁgm EIZEXII:.R-
t \ (dBc)
| 510 ‘ | ISO3 |
U lizso | 975 l=ze g0 (42 1071 (| 79
J 2ol 727 [ 295196 | ( 1492 1 ) g/./
U seo | 650 1 320 1%0 |\ 1690] %.53
b ol esz 1237 |95 | ) 1664 | ) | 957
p s | 59/ 1390 [ | ) [6lf | ( 317
T ez 1 559 133 Lo 11 lse L 1 | o]
V T2z 998 3¢9 [r2 [ [ 1567 | | 934
v lsonn | 4s3 1350 |74 | Js5z | \ 950
V lsunl 96 1sg0 |11 14z |56 lisos | 937

Fundamental Field Strength (V/m) = 1/3 (Ro x Po) % — 53%7
‘Ro = Amplifier Output Impedance (Ohms)s5(0)

Po = Amplifier Output Power (Watts) 200

Conversion from xV/m to dBuV/m = (,uv/m) log x 20 =

FCC Lot

43+ 100y O = TR

|50‘30/ﬁu%
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2.983(e)(6) Measurement of Frequency Stability per 2.995

The EUT is a power amplifier and contains no circuitry for generating or
stabilizing the RF signal. The driver will be responsible for this task.

2.983(e)}(7) Frequency Spectrum to be investigated per 2.997

The Frequency was searched from the lowest radio frequency generated in
the equipment through the 10™ harmonic of the carrier frequency.
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