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GENERAL REMARKS

The attached report shall not be reproduced except in full without the written
permission of Timco Engineering Inc.

Summary

The device under test does:
X fulfill the general approval requirements as identified in this test report
] not fulfill the general approval requirements as identified in this test report

Attestations

This equipment has been tested in accordance with the standards identified in this
test report. To the best of my knowledge and belief, these tests were performed
using the measurement procedures described in this report.

All instrumentation and accessories used to test products for compliance to the
indicated standards are calibrated regularly in accordance with I1SO 17025: 2005
requirements.

| attest that the necessary measurements were made, under my supervision, at:
Timco Engineering Inc.

849 NW State Road 45

Newberry, FI 32669

Authorized Signatory Name:

Engineering Project Manager

Date: 10/8/2014
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GENERAL INFORMATION

EUT Specification
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EUT Description

MX800 - BASE STATION

FCC ID

OKRMX800D3V

Model Number

MX800D3D3V

Operating Frequency

148.0-174.0

Test Frequencies

166.025MHz

Type of Emission

C4FM

Modulation

8K10F1D, 8K10F1E, 8K10F1W

[ ] 110-120Vvac/50— 60Hz

EUT Power Source

X] DC Power 12V

[ ] Battery Operated Exclusively

[ ] Prototype

Test Item

[ ] Pre-Production

X] Production

X Fixed

Type of Equipment

[ ] Mobile

[ ] Portable

Test Conditions

The temperature was 24-26°C with a relative
humidity of 50-60%.

Revision History to
the EUT

None

Test Exercise

The EUT was operated in PTT mode.

Applicable Standards

ANSI/TIA 603-C:2004, FCC CFR 47 Part 90

Test Facility

Timco Engineering Inc.
849 NW State Road 45
Newberry, FL 32669 USA.

Applicant: SPECTRA ENGINEERING PTY. LTD.

FCC ID:
Report:
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TEST PROCEDURE

Power Line Conducted Interference: The procedure used was ANSI/TIA 603-
D:2010, using a 50uH LISN. Both lines were observed with the EUT transmitting.
The bandwidth of the spectrum analyzer was 10 kHz with an appropriate sweep
speed.

Bandwidth 20 dB: The measurements were made with the spectrum
analyzer's resolution bandwidth (RBW) = 1 MHz and the video bandwidth (VBW) =
3 MHz and the span set as shown on plot.

Power Output: The RF power output was measured at the antenna feed point
using a peak power meter.

Antenna Conducted Emissions: The RBW = 100 kHz, VBW = 300 kHz and the
span set to 10.0 MHz and the spectrum was scanned from 30 MHz to the 10"
harmonic of the fundamental. Above 1 GHz the resolution bandwidth was 1 MHz
and the VBW = 3 MHz and the span to 50 MHz.

Radiation Interference: The test procedure used was ANSI/TIA 603-D:2010,
using an Rohde & Schwarz — EMI test receiver. The bandwidth (RBW) of the
spectrum receiver was 100 kHz up to 1 GHz and 1 MHz above 1 GHz with an
appropriate sweep speed. The VBW above 1 GHz was 3 MHz. The analyzer was
calibrated in dB above a microvolt at the output of the antenna.

OCCUPIED BANDWIDTH

Part 2.1049(c) EMISSION BANDWIDTH:
Part 90.210(b) 25kHz Channel Spacing

Data in the plots show that on any frequency removed from the assigned frequency
by more than 50%, but not more than 100%: At least 25dB. On any frequency
removed from the assigned frequency by more than 100%, but not more than
250%: At least 35 dB. On any frequency removed from the assigned frequency by
more than 250%, of the authorized bandwidth: At least 43 + 10log(P)dB.
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OCCUPIED BANDWIDTH

Part 90.210(c) 25 kHz Channel Spacing Not Equipped with a Low Pass
Filter

For transmitters that are not equipped with an audio low pass filter pursuant to
S90.211 (b), the power of any emission must be attenuated below the un-
modulated carrier output power as follows; (1) On any frequency removed from the
center of the authorized bandwidth by a displacement frequency (fd in kHz) of more
than 5 kHz but not more thanl0 kHz: At least 83 log (fd/5) dB; (2) ON any
frequency removed from the center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 10 kHz, but not more than 250% of the
authorized bandwidth: At least 29 log(fd2/11)dB or 50 dB, whichever is the lesser
attenuation; (3) On any frequency removed from the center of the authorized
bandwidth by more than 250% of the authorized bandwidth: At least 43+10
log(Po)dB.

Part 90.210(d) Emission Mask D - 12.5 kHz channel BW equipment.

For transmitters designed to operate with a 12.5 kHz channel bandwidth, any
emission must be attenuated below the power (P) of the highest emission contained
within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth fO to 5.625
kHz removed from fO: Zero dB.

(2)On any frequency from the center of the authorized bandwidth by a
displacement frequency (fd in kHz) of more than 5.625 kHz but no more
than 12.5 kHz: At least 7.27 (fd - 2.88 kHz) dB.

(3)On any frequency removed from the center of the authorized bandwidth
by a displacement frequency (fd in kHz) of more than 12.5 kHz: At least
50 + 10log(P) dB or 70 dB, whichever is the lesser attenuation.

Applicant: SPECTRA ENGINEERING PTY. LTD.
FCC ID: OKRMX800D3V T I M C O
Report: V:\S\SPECTRA OKR\1746AUT14\1746AUT14TESTREPORTREV2.DX vGINEERTNG . Tnc.

www.timcoengr.com

Page 6 of 9




TIMCO

ENGINEERING.[nc.
www timcoengr.com

OCCUPIED BANDWIDTH

Part 90.210(e) Emission Mask E — 6.25 kHz channel BW equipment.
For transmitters designed to operate with a 6.25 kHz bandwidth, any emission must
be attenuated below the power (P) of the highest emission contained within the
authorized bandwidth as follows:
(1)On any frequency from the center of the authorized bandwidth fO to 3.0
kHz removed from fO: Zero dB.
(2)On any frequency from the center of the authorized bandwidth by a
displacement frequency (fd in kHz) of more than 3.0 kHz but no more
than 4.6 kHz: At least 30 + 16.67(fd — 3.0 kHz) or 55 + 10 Log(P) or 65,
whichever us the lesser attenuation.
(3)On any frequency removed from the center of the authorized bandwidth
by more than 4.6kHz: At least 55 + 10log(P) dB or 65 dB, whichever is
the lesser attenuation.

Method of Measurement: ANSI/TIA 603-D: 2010

Test Setup Diagram:

Transmitter Test Pattern
Under Test Generator
Sampler
RF Load
50 ohm
Spectrum 50 ohm
Analyzer
Test Data: See the plots below
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OCCUPIED BANDWIDTH PLOTS: DIGITAL
Part 90.210(d) Emission Mask D - 12.5 kHz channel bandwidth - DIGITAL

Marker 1 [T1] REW 100 Hz RF Att 10 dB
=3 39 P Bm VEBW 300 Hz
160..02555110: MH= SWT 25 8 Unit dBr

-40

=132

Center 160.02Z5 MH=Z 5 kHz/ Span 50 kH=z

Date: T T 200 TEeEReRa
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Device Manufacturer Model Serial Cal/Char Due Date
Number Date
12 Volt Astron RS-12A 9312779 12/12/99 12/12/99
Power Supply
Digital Fluke 77 35053830 08/22/13 08/22/15
Multimeter
EMI Test Rohde & ESIB 40 100274 08712714 08/12/16
Receiver R & Schwarz
S ESIB 40
30 dB Narda 769-30 10267 03/15/13 03/15/15
Attenuator
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