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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Section 1. Summary of Test Results

Manufacturer: Andrew Corporation

Modd No.: MMR Opticd Master Unit MMR 8/19
Seria No.: 30 12
Gengd: All measurements ar e traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating compliance
with FCC Part 90, Subpart .

& New Submission D Production Unit

D Class Il Permissve Change & Pre-Production Unit

THISTEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONSTO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See“ Summary of Test Data’.

Nemko USA Inc. authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by
the company’s employees only.

Any use which athird party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such
third parties. Nemko USA Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made
or actions based on this report. This report applies only to the items tested.
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Summary Of Test Data

NAME OF TEST PARA. NO. SPEC. MEAS. RESULT
RF Power Output 90.205 39.02 Complies
Audio Freguency Response TIA EIA-603.3.2.6 N/A N/A N/A
Audio Low-Pass Filter Response TIA EIA-603.3.2.6 N/A N/A N/A
Modulation Limiting TIA EIA-603.3.2.6 N/A N/A N/A
Occupied Bandwidth 90.210 Plots Plots Complies
Spurious Emissions at Antenna 90.210 -13dBm Plots Complies
Terminals
Field Strength of Spurious 90.210 -13dBm ERP. Complies
Emissions ERP.
Freguency Stability 90.213 Complies
Transient Frequency Behavior 90.214 N/A N/A N/A

Footnotes For N/A's:

(1) Sincethe E.U.T. does not contain modulation circutry modulation testing was not performed.
(2) Sincethe E.U.T. isnot akeyed carrier system, Transent Frequency Behavior was not performed.

I ndoor Temperature: 21?2C
Humidity: 51%

Outdoor Temperaure: 197C
Humidity: 65 %
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Section 2. General Equipment Specification

Transmitter

Supply Voltage I nput: 115V AC

Frequency Range: 451-466MHz

Tunable Bands: 451-466MHz

20 dB Passband:

Type(s) of Modulation: F3E F1D F2D D7W Other
(Voice) |:| |:| (%/I) |:|

Maximum Input: +20dBm

Output Impedance: NA

RF Power Output (rated): Single: 39dBm

Composite:  34dBm

Frequency Trandation: F1-F1 F1-F2 N/A
Band Selection: Software Duplexer Fullband
Change Coverage
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Modifications Made During Testing
No Modifications made during testing
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |

PRIVATE LAND MOBILE REPEATER

PROJECT NO.:
System Diagram
t azter Unit Remaote
RFIMN —
L
Fhar RF Oukput
A Mains AL Mainz
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

PROJECT NO.:

3L 0498R

Section 3. RF Power Output

NAME OF TEST: RF Power Output

TESTED BY: Dusdtin Oaks

PARA. NO.: 2.985

DATE: 12/17/2003

Test Results: Complies

M easur ement Data:

Frequency M easured Power Rated Power M easur ed/Rated
(MH2) (dBm) (dBm) (dB)
851.0125 39.02 39 +0.02
865.9875 39.01 39 +0.01

Equipment Used: 1036, 1625, 1629, 1604, 1474, 1053

Measurement Uncertainty:  +/- 1.6 dB

Temperature: 21 C

Relative Humidity: 51 %
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Section 4. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.989
TESTED BY: Dudgtin Oaks DATE: 12/18/2003
Test Results: Complies

Test Data: See attached graph(s).

Equipment Used: 1036, 1625, 1629, 1604, 1474, 1053

Measurement Uncertainty:  +/- 1.6 dB

Temperature: 21 C

Reative Humidity: 51 %
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Band Width and I nput/Output

[ nput
Marker 1 L[T1] RBUW 1 kHz  RF Att 20 dB
Ref Lvl 8.23 dBm VBW 1 kHz  Mlxaer -10 dBm
21.5 dBm A51.0DA77630 MHz SWT 150 ms Unit dBm

21._5

T 5 (B OTTaet

10

MW%W‘”‘M

/ \
i \
/
/ \
1 1/ \

o M

-B0

-70
-78.4
Center 851.01125 MHz 3.128 kHz/ Span 31.25 kHz
Date: 18 .DEC.2003 11:45:22
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |

PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3L0498R

Output
Delte 1 [T1] RBW 1 kHz RF Att 20 dB
Ref Lvl -0.45 dB VBUW 1 kHz Mlxar -10 dBm
51 dBm 17.22194389 kHz SHT 190 ms Unit dBm
A1
41 dB[O0ffaet vi[[T11] 71.15 dBm .
891 .00307[r40 MHz
40 IS EERER Br—AS—aB
17 .22184383 kHz
30 Noa rN\/M/\A NW‘J\’\ANM\\M "
/Y ”V\
20, /ffﬂ \\
1D 4 4
FD1 7 dBm /; \%
D

-10

-20

30 AW«M/”/

- Laiaa = oy
-4D
-45
Center 851.01125 MHz 3.128 kHz/ Gpan 31.25 kHz
Date: 18 .DEC.2003 11:41:58
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Band Edge
Lower
Marker 1 L[T1] RBW 1 kHz  RF Att 20 dB
Ref Lvl 34.12 dBm VBW 1 kHz Mlxar -10 dBm
51 oBm A51.00926R54 MHz SNT 150 ms Unit dBm
51
A1 dB[OTfset
LIMIT CHEGK : PMSSED A

a0

o, Mﬁ‘. I

. el
. / Y
: /
D

) \

H=BMBERE: / \
-20

-30 M/"‘}\A/\J MMV"’N ‘x\;‘i/\/ \Mw

Center 851 MHz 5 kHz/ Span 80 kHz
Date: 18 .DEC.2003 11:48:05

[Z

-43
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3L0498R

Upper
RBU 1 kHz RF Att 20 dB
Ref Lvl VBUW 1 kHz Mlxar -10 dBm
51 dBm SWT 250 ms Unit dBm
A1
41 dB[O0ffaet
LIPIT CHEGK : PHSSED A
AD UBANDEDE
AN
. M |
20, / \
10 / \
| / \
-10 \
_20 .
M kY
-30 Mﬂ&}m N | AAM’[\MWMA
Wl U1 e M
-40
-45
Center 86 MHz 1D kHz/ Span 100 kHz
Date: 18 .DEC.2003 12:01:11
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3L0498R

| nter modulation
Lower

51

a0

30

20

10

-10

-20

-30

RBW 1 kHz RF Att 20 dB
Ref Lvl VBUW 1 kHz Mlxar -10 dBm
21 dBm SHT 380 ms Unit dBm
41 dB[ 0ffaet
LINIT CHEGK : PASSED
/w«l\ WMK
H-BMEEDS \ / \
\A(j \
W}L/’A\IM AIWAMANL/\JUN uw

-43

Date:

Center 851 MHz

18 .DEC. 2003

11:55:53

15 kHz/

Span 150 kHz
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |

PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3L0498R

Upper
RBW 1 kHz RF Att 20 dB

Ref Lvl VBUW 1 kHz Mlxar -10 dBm

51 dBm SHT 00 ms Unit dBm
A1

41 dB[ 0ffset
LINIT CHEEGK ; PASSED A

4D LUBANDENE
30
_ /\4}‘\ m

10

|

-10

-20

|

W

-3umw9A Vi,

"o WMW%

-4D
-45
Center 86 MHz 20 kHz/ Span 200 kHz
Date: 18 .DEC.2003 12:03:24
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Section 5. Spurious Emissions at Antenna Terminals
NAME OF TEST: Spurious Emissons @ Antenna Terminds PARA. NO.: 2.991
TESTED BY: Dudgtin Oaks DATE: 12/17/2003
Test Results: Complies

Test Data: See attached graph(s).

Equipment Used: 1036, 1625, 1629, 1604, 1474, 1053

Measurement Uncertainty:  +/- 1.6 dB

Temperature: 21 C

Reative Humidity: 51 %
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3L0498R
Marker 1 [T11 RBW 100 kHz RF Att 20 dB
Ref Lvl 40.86 dBm VBW 100 kHz Mlxar -10 dBm
91 dbm AG1.9A396734 MHz GHT 245 ms Unit dBm
51
41 dB[0ffaet Y1 {[T1] 40.96 dBm a
gg1.983586[r94 MHz
40 h4
30
20
10
1]
-10
D1 -13 dBm
-20
DAL g A AU s \«*hVM”wVM
_BEW b A WA A TN
-4D
-43
Start 30 MHz 97 MHz/ Stop 1 GHz

Date:

i7.DEC.2003 13:1D0:03
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3LO0498R
Marker 1 [T11 RBW 100 kHz RF Att 10 dB
Ref Lvl -20.43 dBm VBW 100 kHz Mlxar -10 dBm
41 dbm 1.72344689 GHz SNT 4.8 s Unit dbm
a1
41 dB[O0ffaet Y1 {[T1] -20(.43 dBm a
1.72344p83 GHz
30
20,
10
D
-10
D1 -13 dBm
1
-20
= | A (Y ]
-40
-b0
-63
Start 1 GHz 1.9 GHz/ Stop 20 GHz
Date: {7 DEC.2003 13:11:32
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Section 6. Field Strength of Spurious Emissions

NAME OF TEST: Fed Strength of Spurious Emissons PARA. NO.: 2.993

TESTED BY: Dudgin Oaks DATE: 12/18/2003

Test Results: Complies

Test Data: No Emissions found within 20dB of Limit. Noise from was greater
than 20dB below limit. Frequency range scanned from 30MHz to
20GHz

Note: See page A5 for gpplicable limit.

Equipment Used: 1016, 1484, 1485, 1304, 791, 1480

Measurement Uncertainty:  +/- 3.6 dB

Temperature: 21 C

Relative Humidity: 51 %
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

Photographs of Test Setup

FRONT VIEW
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

REAR VIEW
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3L0498R

Section 7. Frequency Stability

NAME OF TEST: Frequency Stability

PARA. NO.: 2.995

TESTED BY: DATE:
Test Results: Not Applicable.
M easur ement Data; See attached tables.
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Nemko USA

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R
Section 8. Test Equipment List
Nemko ID Description Manufacturer Serial Number | Calibration | Calibration
Model Number Date Due
1036 SPECTRUM ANALYZER ROHDE & SCHWARZ 830844/006 12/18/01 12/19/03
FSEK30
1464 Spectrum analyzer Hewlett Packard 3551A04428 02/11/03 02/11/05
8563E
1625 CABLE, 18 ft MEGAPHASE N/A 03/05/03 03/04/04
10311 1GVT4
1629 CABLE, 6 ft MEGAPHASE N/A CBU N/A
10311 1GVT4
1604 ATTENUATOR NARDA NONE N/A N/A
776B-20
1474 20db Attenuator DC 18 Ghz MCL Inc. NONE CBU N/A
BW-S20W2
1053 SIGNAL GENERATOR ROHDE & SCHWARZ DE22081 06/10/03 06/09/04
SMIQ 03
1016 Pre-Amp HEWLETT PACKARD 2749A00159 08/28/03 08/28/04
8449A
1484 Cable 2.0-18.0 Ghz Storm N/A 07/24/03 07/23/04
PR90-010-072
1485 Cable 2.0-18.0 Ghz Storm N/A 07/24/03 07/23/04
PR90-010-216
1304 HORN ANTENNA ELECTRO METRICS 6151 09/22/03 09/22/05
RGA-60
791 PREAMP, 25dB ICC 398 10/27/03 10/26/04
LNA25
1480 Bilog Antenna Schaffner-Chase 2572 CalNotReq N/A
CBL6111C
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

ANNEXA - TEST METHODOLOGIES
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

NAME OF TEST: RF Power Output PARA. NO.: 2.985

Minimum Standard: Para. No. 90.205(a). The maximum alowable sation ERP is
dependent upon the stations HAAT and required service area and will
be authorized in accordance with Table 1 of 90.205(d).

Method Of M easur ement:
Detachable Antenna:

The pesk power a antennatermindsis measured using an in-line pesk power meter. Power output is
measured with the maximum rated input leve.

Integral Antenna:
If the antenna is not detachable from the circuit then the Peak Power Output is derived from the peak

radiated field strength of the fundamental emission by using the plane wave relation GP/4? R2 = E2/120
? and proceeding as follows:

p ? EXR: 7 E?3
730G * 306G

where,

P = the equivaent isotropic radiated power in watts

E = the maximum measured fidd srength in V/im

R = the measurement range (3 meters)

G =the numeric gain of the tranamit antennain relation to an isotropic radiator
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

NAME OF TEST: Spurious Emissonsat Antenna Terminals PARA. NO.: 2.991
Test Method: RBW: 1% of emission bandwidthinthe0- 1 GHz range.
1 MHz a frequencies above 1 GHz.
VBW: ? RBW

The spectrum is searched up to 10 times the fundamentd frequency.
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.989
Minimum Standard: Para. No. 90.210, see table 1 below for applicable mask.
Tablel
Frequency Band (MH2) Mask for equipment with L ow PassFilter Mask for equipment without L ow Pass Filter
Below 25 AorB AorC
25-50 B C
72-76 B C
150- 174 B,DorE C,DorE
150 Paging only B C
220 - 222 F F
421 -512 B,DorE C,DorE
450 paging only B H
806 - 821/ 851 - 866 B G
821 - 824/ 866 - 869 B H
896 - 901/ 935 - 940 I J
902 - 928 K K
929 - 930 B G
Above 940 B C
All other bands B C
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

NAME OF TEST: Field Strength of Spurious PARA. NO.: 2.993

Minimum Standard: Para. No. 90.210, see table 1 for applicable mask.

Calculation of Field Strength Limit

An example of attenuation requirement of 50 + 10 Log P is equivaent to -20 dBm (1 x 10° Watts) at
the antennatermind. We determine the field strength limit by using the plane wave relation.

GP/I4?R? = E%/120?
For emissons? 1 GHz
G = 1.64 (Dipole Gain)

P=10"° Watts (Maximum spurious output power)
R = 3m (Measurement Distance)

7?5
S0GP _ g5 V30 164x 10 2 0.00739V/ m? 77.4dB?V / m

R 3

For emissons> 1 GHz

G =1 (Isotropic Gain)

P =1x 10" Watts (Maximum spurious output power)
R = 3m (Measurement Distance)

E ?77.4? 20Logv/164 ? 752dB?V / m@3m

MASK Spurious Limit FSLimit Below 1 GHz | FSLimit Above 1 GHz
AB,CGH,l -13dBm 84.4 dB?V/m@3m 82.2 dB?V/m@3m
D,J -20dBm 77.4 dB?V/m@3m 75.2 dB?V/m@3m
EFK -25dBm 72.4 dB?V/m@3m 70.2 dB?V/m@3m
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

NAME OF TEST: Frequency Stability PARA. NO.: 2.995
Minimum Standard: Para. No. 990.213. The tranamitter carrier frequency shdl remain
within the assgned frequency below in ppm.
Table?2
Frequency Band Fixed And Base M obile Stations
(MH2) Stations > 2 Wattsolp pwr <2 Wattsalp pwr
Below 25 100 100 200
25-50 20 20 50
72-76 5 - 50
150 - 174 5 5 5
220- 222 0.1 15 15
421-512 25 5 5
806 - 821 15 25 25
821- 824 10 15 15
851 - 866 15 25 25
866 - 869 10 15 15
869 - 901 0.1 15 15
902 - 928 25 25 25
929- 930 15 - -
935- 940 0.1 15 15
1427 - 1435 300 300 300
Above 2450 - - -
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Nemko USA FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER
EQUIPMENT: Optical Repeater
PROJECT NO.: 3L0498R

ANNEX B - TEST DIAGRAMS
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |

PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3L0498R
Para. No. 2.985 - R.F. Power Output
Signal Signal
Source Source Power Meter
Combiner
Transmitter .| Power o 50 ohm
Under Test | Sensor 4 Load
Para. No. 2.989 - Occupied Bandwidth
Signal Signal Attenuator , Spectrum
Source Source Analyzer
Combiner
Transmitter
Under Test
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |

PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3L0498R

Para. No. 2.991 - Spurious Emissions at Antenna Terminals

Signal Signal
Source Source
Combiner
Equipment
Under Test

Calibrated
Attenuator

Spectrum
Analyzer

Para. No. 2.993 - Field Strength of Spurious Radiation

0.8 METER

3 METERS

E.U.T.

SEARCH ANTENNA

NON-CONDUCTING
<<—— TURN-TABLE

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

—

TO TEST RECEIVER/SPECTRUM
ANALYZER
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Nemko USA

EQUIPMENT: Optical Repeater

FCC PART 90, SUBPART |
PRIVATE LAND MOBILE REPEATER

PROJECT NO.: 3L0498R
Para. No. 2.995 - Frequency Stability
Signal
P Source
Climate Chamber 10 MHz Ref.
I/0
»|  Equipment Under Test Féeg:rigfy

Variable Power
Supply
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