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Radiated Spurious Harmonics Emissions

The data and limits presented in this report are for radiated emissions per 15.231(b)(2) which references
15.35(b), and peak limiting for restricted bands per 15.209(e), which again references 15.35(b)(2), as
procured by Alula. No average data is presented in this report. Data (if applicable) is also presented for
spurious, non-harmonic radiated emissions per 15.209. The Equipment Under Test (EUT) was the 345
MHz RE207, (RTL Bar Code 22995) and (RTL Bar Code 22996).

Test Procedure

Radiated fundamental and spurious emissions were tested at three meters. The EUT was tested in the
three orthogonal planes with the receive antenna in both polarities. The emissions were maximized; that
is, the measurement antenna height was varied between 1 and 4 m, and the EUT was rotated through
360° on a rotating turntable until the maximum emissions were found. Both horizontal and vertical
measurement antenna polarizations were used. A resolution bandwidth of 120 kHz was used for
frequencies less than 1000 MHz, and a resolution bandwidth of 1 MHz was used for frequencies greater
than or equal to 1000 MHz. The video bandwidth was set to a value at least three times greater than the
resolution bandwidth.

EUT Disposition
The EUT was adapted to continuously transmit for testing purposes.

15.231 Radiated Spurious Harmonics Emissions Test Data — Peak: RE207

Emission Test Antenna Analyzer Site Emission
Frequency Detector | Polarity Reading Correction Level Limit Margin
(MHz) (H/V) (dBuV) Factor (dBuVv/m) (dBuV/m) (dB)
(dB/m)
345.000 Peak \% 73.2 16.1 89.3 97.3 -8.0
690.000 Peak H 67.3 -4.3 63.0 77.3 -14.3
1035.000 Peak H 43.8 0.9 44.7 74.0 -29.3
1380.000 Peak H 42.8 5.3 48.1 74.0 -25.9
1725.000 Peak H 37.9 7.9 45.8 77.3 -31.5
2070.000 Peak \% 55.1 -13.1 42.0 77.3 -35.3
2415.000 Peak H 41.9 -10.9 31.0 77.3 -46.3
2760.000 Peak H 60.5 -10.7 49.8 74.0 -24.2
3105.000 Peak H 53.8 -0.8 44.0 77.3 -33.3
3450.000 Peak H 54.8 -8.7 46.1 77.3 -31.2

All spurious emissions in the applicable frequency range were investigated; only harmonic emissions
were present as noted above.

Measurement uncertainty: Measurement uncertainties shown for these tests are expanded uncertainties
expressed at 95% confidence level using a coverage factork =2. +/- 4.6 dB
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Radiated Emissions Test Equipment

Serial RTL Calibration
Part Manufacturer Model Number Bar Codel| Due Date
Amplifier Rhein Tech
(20 MHz - 2 GHz) Laboratories, Inc. PR-1040 900905 900905 8/18/18
Amplifier (1-26.5 GHz) Hewlett Packard 8449B OPT HO02 | 3008A00505 | 900932 8/18/18
Antenna
(30 MHz — 2 GH2) Chase CBL6112 2099 900791 10/4/20
Horn Antenna 2 - 4 GHz EMCO 3161-02 9804-1044 900772 5/17/21
Horn Antenna 4.0-8.2 EMCO 3161-03 9508-1020 | 900321 | /17721
Quasi-Peak Adapter Hewlett Packard 85650A 2521A00743 | 900339 4/26/19
Spe‘“g‘gpg;a'yzer Hewlett Packard 85662A 3144A20839 | 900930 | 4/16/19
Spectrum Analyzer
(100 Hz — 22 GHz) Hewlett Packard 8566B 3138A07771 | 900931 4/26/19
UHF Notch Filter Par Electronics 400-512 (25W) N/A 901135 8/21/18
Test Personnel:
Jon Wilson Au ) L July 26, 2018
EMC Test Engineer Signature Date of Test
FCCIIC Cross Reference
5 second timing FCC 15.231(a) RSS-210 Issue 9 Al1.1
Field Strength FCC 15.231(b)(2) | RSS-210 Issue 9 A1.2
Restricted Band FCC 15.205 RSS-Gen Issue 5 8.10
General Field Strength | FCC 15.209 RSS-Gen Issue 5 8.9
Bandwidth FCC 15.231(c) RSS-210 Issue 9 A1.3
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Occupied Bandwidth

15.231(c) The bandwidth of the emission shall be no wider than 0.25% of the center frequency for
devices operating above 70 MHz and below 900 MHz

RE207

345 MHz * 0.25% = 0.863 MHz = Limit
99% Bandwidth is 66.883 kHz
20 dB Bandwidth is 24.93 kHz

99% and 20 dB BW

Agilent Spectrum Analyzer - Occupied BW

B | rF Jmom o oac [ ] SEMSE:INT ALIGMN AT 03:24: 16 PM Jun 20, 2018

Center Freq 345.005000 MHz Center Freq: 345.005000 MHz Radio Std: None
. Trig:Free Run Avg|Hold:>10/10

#IFGain:Low — #Atten: 10 ¢B Radio Device: BTS

Frequency

Ref 0.00 dBm

Center Freq
345.005000 MHz

CF Step

15.000 kHz
enter 345 MHz Span 150 kHz/{F s Man

Res BW 2 kHz #VBW 6.2 kHz Sweep 35.8 ms T

Occupied Bandwidth Total Power . Freq Offset
66.883 kHz 9 Fiz

Transmit Freq Error -674 Hz OBW Power 99.00 %

x dB Bandwidth 24.93 kHz x dB -20.00 dB
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RE207T:

345 MHz * 0.25% = 0.863 MHz = Limit
99% Bandwidth is 61.741 kHz
20 dB Bandwidth is 39.20 kHz

99% and 20 dB BW

Agilent Spectrum Analyzer - Occupied BW

i} | rf [so@ oac [ ] SEMSEINT ALIGN AUTO 03:27:13 PM Jun 20, 2018

Center Freq 345.005015 MHz Center Freq: 345.005015 MHz Radio Std: None Frequency
=——" Trig: Free Run Avg|Hold:>10/10

[
#IFGain:Low - #Atten: 10 <B Radio Device: BTS

Ref 0.00 dBm

Center Freq
345.005015 MHz

CF Step
15.000 kHz
Auto Man

A
Occupied Bandwidth Total Power Freq Offset

61.741 kHz 0 Hz
Transmit Freq Error -4.037 kHz OBW Power 99.00 %
x dB Bandwidth 39.20 kHz x dB -20.00 dB

Center 345 MHz Span 150 kHz
#Res BW 2 kHz #VBW 6.2 kHz Sweep 35.8 ms

Measurement uncertainty: +1 x 106 Hz. This measurement uncertainty is an expanded uncertainty for
95% confidence level received with a coverage factor k=2.

Occupied Bandwidth Test Equipment

RTL : Calibration
Bar Code Manufacturer Model Part Type Serial Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz-26.5 GH2) MY51250846 2/06/20

Test Personnel:

Khue Do /é 54@ June 20, 2018

Test Engineer Signature Date of Test
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Transmitter Deactivation

15.231(a)

(1) A manually operated transmitter shall employ a switch that will automatically deactivate the transmitter
within not more than 5 seconds of being released.

(2) A transmitter activated automatically shall cease transmission within 5 seconds after activation.

RE207 (56-0099-02 Rev A00):

Agilent Spectrum Analyzer - Swept SA

X | rF [so@ o ac [ ] SEMSEINT ALIGN AUTO 02:40:30 PM Jun 20, 2018
y Frequency

Center Freq 345.000000 MHz o Avg Type: Log-Pwr
PNO: Close —»— Trig: Video AvglHeld: 111

IFGain:Low Atten: 10 dB

Mkr1 §.000 s Auto Tune
Ref 0.00 dBm A e

Center Freq
345.000000 MHz

StartFreq
345.000000 MHz

Stop Freq
345.000000 MHz

CF Step
3.000 kHz
Auto Man

Freq Offset
0 Hz

’1
SRR VIR R RTR TIPS N NPTV T WA RTIEES o I P I 190 WO ey el

Center 345.000000 MHz Span 0 Hz
Res BW 3.0 kHz #VBW 10 kHz Sweep 60.00 s (1001 pts)

MSG
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15.231(a)

(1) A manually operated transmitter shall employ a switch that will automatically deactivate the transmitter
within not more than 5 seconds of being released.
(2) A transmitter activated automatically shall cease transmission within 5 seconds after activation.

RE207T:

Agilent Spectrum Analyzer - Swept SA

X | rF [so@ ac [ ] SEMSEINT ALIGN AUTO 02:38:37 PM Jun 20, 2018

Center Freq 345.000000 MHz o Avg Type: Log-Pwr
PNO: Close ~—»— Trig: Yideo Avg|Held: 111

IFGain:Low Atten: 10 dB

Frequency

Mkr1 5.000 s Auto Tune
Ref 0.00 dBm Pt

Center Freq
345.000000 MHz

StartFreq
345.000000 MHz

Stop Freq
345.000000 MHz

CF Step
3.000 kHz
Auto Man

Freq Offset
0 Hz

Center 345.000000 MHz Span 0 Hz
Res BW 3.0 kHz #VBW 10 kHz Sweep 60.00 s {1001 pts)

MSG STATUS

Test Equipment

RTL . Calibration
Bar Code Manufacturer Model Part Type Serial Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz-26.5 GH2) MY51250846 2/06/20

Test Personnel:

Khue Do /é 54@ June 20, 2018

Test Engineer Signature Date of Test
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Appendix A:  Test Configuration Photographs
Greater than 1 GHz:

L
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