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Radiated Spurious Harmonics Emissions

Client: Alula

Models: 56-0098-03 HS / 56-0098-08 HS Rev-03 A01
Standards: FCC Part 15
Report #: 2018218

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) were the
433.92 MHz 56-0098-03_HS Rev-03 A01 Sensor (RTL Bar Code 22241) and 433.92 MHz 56-0098-

08_HS Rev-03 A01 Sensor (RTL Bar Code 22242).

Test Procedure

Radiated fundamental and spurious emissions were tested at 3 m. 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 Emissions Test Data — Peak: 56-0098-08 HS Rev-03 A01

Frequency Anten_na RaW_ SCF? Cor_rec_ted Limit Margin S

(MH2) Polarity Emission (dB/m) Emission (dBuV/m) (dB) (Pags /
(H/V) (dBuv/m) (dBuv/m) Fail)
216.940 H 62.6 -18.7 43.9 80.8 -36.9 Pass
325.420 H 56.9 -12.9 44.0 74.0 -30.0 Pass
433.920 H 108.6 -9.2 99.4 100.8 -1.4 Pass
867.840 H 78.4 -2.2 76.2 80.8 -4.6 Pass
1301.760 H 54.1 2.9 57.0 74.0 -17.0 Pass
1735.680 H 55.2 9.0 64.2 80.8 -16.6 Pass

Note 1: SCF — Site Correction Factor
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Client: Alula

Models: 56-0098-03_HS / 56-0098-08_HS Rev-03 A01

Radiated Emissions Test Equipment

Standards: FCC Part 15
Report #: 2018218

R e N I o
20 I\'/?anpﬂferHz) . a&?g{grree;r;nc_ PR-1040 900905 | 900905 | 8/20/19
a spmeter Ghz) | Hewlett Packard 84498 3008A00762 | 901723 | 5/22/19
(30 T 2 GH2) Chase CBL6112 2099 | 900791 | 1074120
(ZH(‘;’EZA_”T?;EZ) EMCO 3161-02 9804-1044 | 900772 | 5/17/21
(4_0ngzA_r‘ge_2”§Hz) EMCO 3161-03 9508-1020 | 900321 | 5/17/21
© o T%‘fgi‘(’;egz) Hewlett Packard 854624 | 3325A00159 | 900913 | 4/4/19
(155 e %'egtgﬂz) Hewlett Packard 85460A | 3330A00107 | 900914 | 4/4/19

Test Personnel:

Khue Do

7%

September 28, 2018

EMC Test Engineer

Signature

Date of Test

FCCI/IC 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

30f9


http://www.rheintech.com/

Rhein Tech Laboratories, Inc.

Client: Alula

360 Herndon Parkway, Suite 1400 Models: 56-0098-03 HS / 56-0098-08 HS Rev-03 A01
Herndon, VA 20170 Standards: FCC Part 15

http://www.rheintech.com

Occupied Bandwidth

Report #: 2018218

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

56-0098-03_HS Rev-03 AO1:
Limit = 433.92 MHz * 0.25% = 1.0848 MHz = 1084.800 kHz
OBW 99% =52.373 kHz
OBW 20 dB =13.230 kHz

56-0098-08_HS Rev-03 A01:
Limit = 345 MHz * 0.25% = 1.0848 MHz = 1084.800 kHz
OBW 99% =99.347 kHz
OBW 20 dB = 35.690 kHz

Plot: OBW 99% and OBW 20 dB, 56-0098-03 HS Rev-03 A01

Agilent Spectrum Analyzer - Occupied BW
@ @ | rF [soe oac [ ] SEMSE:INT M ALTGN BUTO/MORE [10:28:26 AM Sep 28, 2018

x dB -20.00 dB Center Freq: 433.918000 MHz Radio Std: None
(] Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 0.00 dBm

Center 433.9 MHz Span 200 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 191.2 ms

Occupied Bandwidth Total Power

52.373 kHz
Transmit Freq Error 243 Hz OBW Power 99.00 %
x dB Bandwidth 13.23 kHz x dB -20.00 dB

Meas Setup

Avg/Hold Num

4 0f9


http://www.rheintech.com/

Rhein Tech Laboratories, Inc.

360 Herndon Parkway, Suite 1400
Herndon, VA 20170
http://www.rheintech.com

Agilent Spectrum Analyzer - Occupied BW

2 R =TT

Client: Alula

Models: 56-0098-03 HS / 56-0098-08 HS Rev-03 A01
Standards: FCC Part 15
Report #: 2018218

Plot: OBW 99% and OBW 20 dB, 56-0098-08 HS Rev-03 A0l

A ALIGN AUTOMMORE [10:47:25 AM Sep 28, 2018

x dB -20.00 dB

e
#IFGain:Low

Center Freq: 433.920000 MHz
== Trig: Free Run
#Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10
Radie Device: BTS

Ref 0.00 dBm

Center 433.9 MHz
#Res BW 1 kHz

Occupied Bandwidth

99.347 kHz
5.073 kHz
35.69 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth Test Equipment

#VBW 3 kHz

Total Power

OBW Power
x dB

Span 200 kHz
Sweep 191.2 ms

99.00 %
-20.00 dB

Meas Setup

Avg/Hold Num

Serial RTL Calibration
Part Manufacturer Model Number |Bar codel Due Date
EXA Signal Analyzer . .
(10 Hz — 26.5 GHz) Agilent Technologies N9010A MY51250846 | 901583 2/06/20

Test Personnel:

Khue Do

bl

September 28, 2018

EMC 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.

Plot: 5 s Deactivation, 56-0098-03 HS Rev-03 A01

Agilent Spectrum Analyzer - Swept SA

@ | rF [soe oac [ ] SEMSE:INT A ALTGN AUTO/MORE [10:33:11 AM Sep 28, 2018

Center Freq 433.920000 MHz o Avg Type: Log-Pwr
PNO: Close ~»— Trig: Video Avg|Hold: 111

IFGain:Low Atten: 10 dB

Frequency

Mkr1 5.000 s Auto Tune
Ref 0.00 dBm -92.971 dBm

Center Freq
433.920000 MHz

StartFreq
433.920000 MHz

Stop Freq
433.920000 MHz

CF Step
433.950000 MHz
Auto Man

Freq Offset
0 Hz

Center 433.920000 MHz Span 0 Hz
Res BW 3.0 kHz #VBW 10 kHz Sweep 60.00 s (1001 pts)

MSG STATUS
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Client: Alula

Models: 56-0098-03_HS / 56-0098-08_HS Rev-03 A01

Standards: FCC Part 15
Report #: 2018218

Plot: 5 s Deactivation, 56-0098-08 HS Rev-03 A01

Agilent Spectrum Analyzer - Swept SA
o | R [s0e ac [

Center Freq 433.920000 MHz o
PNO: Close —»— 11ig: ¥ideo

Atten: 10 dB

SEMNSE:INT M ALIGH AUTOHORE [10:42:29 AM Sep 28, 2018
Avg Type: Log-Pwr

Avg|Held: 111

Frequency

IFGain:Low

Mkr1 5.000 s e

Ref 0.00 dBm -94.091 dBm
Center Freq
433.920000 MHz

StartFreq
433.920000 MHz

Stop Freq
433.920000 MHz

CF Step
433.950000 MHz
Auto Man

Freq Offset
0 Hz

Center 433.920000 MHz
Res BW 3.0 kHz

Span 0 Hz
Sweep 60.00 s (1001 pts)

MSG STATUS

#VBW 10 kHz

5 s Deactivation Test Equipment

Serial RTL Calibration
Part Manufacturer Model Number |Bar codel Due Date
EXA Signal Analyzer . .
(10 Hz — 26.5 GHz) Agilent Technologies N9010A MY51250846 | 901583 2/06/20

Test Personnel:

Khue Do September 28, 2018

bl

Signature

EMC Test Engineer Date of Test
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Test Configuration Photographs
Photograph: adiated Emission, 30 MHz - 1 GHz, Rear

3
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Photograph: Radiated Emission, Above 1 GHz, Rear
= - e .
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