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TEST SUMMARY
Repprt FCC Clause Test Item Result
Section
15.247(b) & .
51.1 15.203 Antenna Requirement Pass
5.1.2 15.247(b)(2) Peak Output Power Pass
5.1.3 15.247(a)(1) 20 dB Bandwidth Pass
514 15.247(d) Conducted Spurious Emission and Band Edges Pass
15.247(d) & : : .
5.1.5 15.205 & 15.209 Radiated Spurious Emissions and Band Edges Pass
5.1.6 15.247(a)(1) Hopping Channel Separation Pass
5.1.7 15.247(@)(1) (i) Number of Hopping Frequency Used Pass
5.1.8 15.247(a)(1)(i) Dwell Time on Each Channel Pass
5.2.1 15.207 Mains Conducted Emission Pass
6.1 2.1091 RF Exposure Compliance Pass
Note:

1. Determining compliance based on the results of the compliance measurement, not taking into

account measurement instrumentation uncertainty.
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APPENDIX A - TEST RESULT OF RADIATED SPURIOUS EMISSIONS
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendix:
Appendix A - Test Result of Radiated Spurious Emissions

Appendix SP - Photographs of Test Setup

Appendix EP - Photographs of EUT

Applied Standard and Test Levels

Radio

FCC CFR47 Part 15: Subpart C Section 15.247

FCC CFR47 Part 2: Subpart J Section 2.1091

ANSI C63.10:2013

KDB 558074 D01 15.247 Meas Guidance v05r02

KDB 447498 D01 General RF Exposure Guidance v06

1.2 Decision Rule of Conformity

The decision rule of conformity of this test report is following the requirements of the requested
standard in the quotation, and agreed among testing laboratory and manufacturer (applicant) to exclude
the consideration of Measurement Uncertainty, unless it is required by the specific standard.
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2. Test Sites

2.1 Test Laboratory
Taipei Testing Laboratories

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.
Taipei City 105
Taiwan (R.O.C.)

2.2 Test Facility

Taipei Testing Laboratories

No0.458-18, Sec. 2, Fenliao Rd., Linkou Dist.,
New Taipei City 244

Taiwan (R.O.C.)

(Conducted Test & Radiated Spurious Emissions)
FCC Registration No.: 226631

ISED Registration No.: 25563

T
’{/////_Q\\}\ Testing Laboratory

//////,,In\\\\\\ 3567
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2.3 Traceability

All measurement equipment calibrations are traceable to NML(Taiwan)/NIST(USA) or where calibration
is performed outside Taiwan, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically in a suitably accredited Calibration Lab.
Additionally all equipment is verified for proper performance on a regular basics using in house

standards or comparisons.

2.5 Measurement Uncertainty

All measurement uncertainty values are shown with a coverage factor of k=2 to indicate a 95% level of

confidence.

Emission Measurement Uncertainty

Parameter

Uncertainty

Radiated Emission (9 kHz ~ 30 MHz)

+1.15dB

Radiated Emission (30 MHz ~ 200 MHz)

+1.32dB

Radiated Emission (200 MHz ~ 1 GHz)

+1.31dB

Radiated Emission (1 GHz ~ 18 GHz)

+1.53 dB

Radiated Emission (18 GHz ~ 40 GHz)

+2.50dB

Mains Conducted Emission

+1.65 dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT is a truck positioning device. It contains a sigfox chip enabling the user to communicate data

through a Wireless interface.
For details refer to the User Guide, Data Sheet and Circuit Diagram.

3.2 System Details and Ratings

Basic Information of EUT

ltem EUT information
Kind of Equipment/Test Iltem Sigfox Tracker
Type Identification ST-580 ATC6
FCCID 2AXTE-ST580

Technical Specification of EUT

Item EUT information
Operating Frequency 902.1375-904.6625 MHz
Channel Spacing 25 kHz

Channel number 54

Operation Voltage 3.6Vdc

Modulation DBPSK

Maximum Output Power (mW) | 23.23

Antenna Information Referto 5.1.1
Accessory Device Referto 4.3
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3.3 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.4 Submitted Documents

- Circuit Diagram

- Instruction Manual

- Rating Label

- Technical Description
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The test modes were adapted accordingly in reference to the instructions for use.
During testing, Channel and Power Controlling Software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the setting
of RF output expected by the customer and is going to be fixed on the firmware of the final end product.

Table for Parameters of Test Software Setting

Mode

Channel Frequency (MHz)

902.1375

904.6625

DBPSK

default

default
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4.2 Test Operation and Test Software

Setup for testing: Test samples are provided with a USB interface which makes it possible to control
them through a test software installed on a notebook computer.
This software was running on the laptop computer connected to the EUT. It was used to enable the
operation modes listed as below.

Test Software

TR203LoGTool v1.0

The samples were used as follows:

A002849093-007 fo
A002849093-014 fo

Full test was applied on all test modes, but only worst case was shown.

r conducted
r radiated

Applicable To
EUT Configure|  Antenna Port Radiated Spurious | Radiated Spurious Description
Mode Conducted Emissions above 1 | Emissions below 1
Measurement GHz GHz
N N N -

Note:

1. The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when position on Z-plane.

2. "-"means no effect.

Antenna Port Conducted Measurement:
X Pre-Scan full test was applied on all test modes, but only worst case was shown.

DX Following channel(s) was (were) selected for the final test as listed below.

EUT Configure
Mode

Available Frequency (MHz)

Tested Frequency (MHz)

Modulation Type

902.1375 to 904.6625

902.1375, 904.6625

DBPSK

Radiated Spurious Emissions (Above 1 GHz):
X Pre-Scan full test was applied on all test modes, but only worst case was shown.

XI Following channel(s) was (were) selected for the final test as listed below.

EUT Configure
Mode

Available Frequency (MHz)

Tested Frequency (MHz)

Modulation Type

902.1375 to 904.6625

902.1375, 904.6625

DBPSK

Radiated Spurious Emissions (Below 1 GHz):

X Pre-Scan full test was applied on all test modes, but only worst case was shown.

X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure
Mode

Available Frequency (MHz)

Tested Frequency (MHz)

Modulation Type

902.1375 to 904.6625

902.1375, 904.6625

DBPSK
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Test Condition

Test Item Ambient Temperature| Relative Humidity Tested by
Conducted Measurement 22-26 °C 50-65 % Chun
Radiated Spurious Emissions o .
above 1 GHz 22-26 °C 50-65 % Eagle Tsai
Radiated Spurious Emissions o .
below 1 GHz 22-26 °C 50-65 % Eagle Tsai
4.3 Special Accessories and Auxiliary Equipment
The product has been tested together with the following additional accessories:
Accessory of EUT
N/A
Support Unit
Support Unit
No. Description Brand Model SIN Remark
- USB Cable N/A N/A N/A
/ / / Set UP
- Notebook HP TPN-C139 CND93662VF




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 60393259 001 Seite 14 von 33
Test Report No. Page 14 of 33

4.4 Test Setup Diagram

<Radiated Spurious Emissions mode >

Table
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5. Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

Requirement Use of approved antennas only.

According to the manufacturer declaration, the EUT has an antenna with a directional gain of 1.04 dBi.
The antenna is a printed PCB trace with no possibility of replacement with a non-approved antenna by

the end-user. Therefore, the EUT is considered to comply with this provision.
Refer to EUT photo for detalils.




Produkte
Products

A TUVRheinland®

Prufbericht - Nr.:

Test Report No.

60393259 001

Seite 16 von 33
Page 16 of 33

5.1.2 Peak Output Power

Limit

1 watt for systems employing at least 50 hopping channels; and 0.25 watts for systems
employing less than 50 hopping channels.

Kind of Test Site

Shielded room

Test Setup
EUT ] Power Sensor Power Meter
Attenuator
Test Instruments
Kind of Calibration Calibration
Equipment MUY Type =Y Date Due Date
Power Meter Anritsu ML2495A 1901008 2020/4/6 2021/4/5
Power Sensor Anritsu MA2411B 1725269 2020/4/7 2021/4/6

Test Procedures

A peak power sensor was used on the output port of the EUT. A power meter was used to read the
response of the peak power sensor. Record the power level.
Average power sensor was used to perform output power measurement, trigger and gating function of
wide band power meter is enabled to measure max output power of TX on burst. Duty factor is not

added to measured value.
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Test Result

Peak Output Power

Channel F(r:ehqahnenneizly Peak Output Power Limit
(MH2z) (dBm) (mw) (mw)
Low Channel 902.1375 13.66 23.23 1000
High Channel 904.6625 13.66 23.23 1000
Average Power
Gl Average Power
Channel Frequency
(MHz) (dBm) (mW)
Low Channel 902.1375 13.57 22.75
High Channel 904.6625 13.58 22.80
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5.1.3 20 dB Bandwidth

Limit

The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

Kind of Test Site Shielded room

Test Setup

EUT ] Spectrum Analyzer
Attenuator

Test Instruments

Kind of Calibration Calibration
Equipment MUY Type =Y Date Due Date
Spectrum R&S FSV40 101512 2020/2/18 2021/2/16
Analyzer

Test Procedure

a.

Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient
frequency within its operating range. Set a reference level on the measuring instrument equal to the
highest peak value.

Measure the frequency difference of two frequencies that were attenuated 20 dB from the reference
level. Record the frequency difference as the emission bandwidth.

Repeat above procedures until all frequencies measured were complete.

The transmitter output was connected to the spectrum analyzer through an attenuator. The
bandwidth of the fundamental frequency was measured by spectrum analyzer with resolution
bandwidth in the range of 1 % to 5 % of the anticipated emission bandwidth, and a video bandwidth
at least 3x the resolution bandwidth and set the detector to PEAK. The width of a frequency band
such that, below the lower and above the upper frequency limits, the mean powers emitted are each
equal to a specified percentage 0.5 % of the total mean power of a given emission.
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Test Results
<20 dB Bandwidth>

Channel Channel Frequency (MHz) 20 dB Bandwidth (kHz) Result
Low Channel 902.1375 21.78 Pass
High Channel 904.6625 21.36 Pass

Low Channel

High Channel

[ Karsight Spectrumn Analyat - Swat SA

Marker 3 A 21.775000 kHz
PAG: Close (o
[

Ref Offset 10.6 dB
Ref 30.00 dBm

Trig: Fras Run
Aten: 30 4B

SelectMarker |
3

Avg Type: Log-Pur

Span 25.00 kHz
Sweep 5.667 ms (1001 pts)

Marker 3 A 21,360000 kHz
"

Center 904.66100 MHz
#Res BW 300 Hz

Avg Type: Log-Pwr

Atten: 30 68

Ref Offset 10.6 4B
Ref 30.00 dBm

‘Span 30.00 kHz

#VBW 1.0 kHz Sweep 6.800 ms (1001 pts)

FUNCTIGN | FLWCTION WoTH

904,649 60 MHz |
904,648 04 MHz |
21.36 kHz 1AL
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5.1.4 Conducted Spurious Emissions and Frequency Band Edges
Measured in 100 kHz Bandwidth

Limit

20 dB (below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power.)

Kind of Test Site Shielded room
Test Setup
EUT ] Spectrum Analyzer
Attenuator

Test Instruments

Kind of Calibration Calibration
Equipment LR s =i Date Due Date
Spectrum R&S FSV40 101512 2020/2/18 2021/2/16
Analyzer

Test Procedure

The transmitter output was connected to the spectrum analyzer via a low lose cable. Set both RBW and
VBW of spectrum analyzer to 100 kHz and 300 kHz with suitable frequency span including 100 MHz
bandwidth from band edge. The band edges was measured and recorded.
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Test Results

Conducted Spurious Emissions

Low Channel

High Channel

[ Karsight Spectrumn Analyat - Swat SA

Marker 2 26.389708333333 GHz
T Tost o8| Trig: Free Run
(FGain-Low *_ Atten: 30 B

Avg Type: Log-Pwr

Stop 26.50 GHz

Peak Search

Mkr—RefLvi

[ Keysght Spectrum Analyzer - Swept S5

Marker 1 904.392333333 MHz

PHO: Fast L

IFGain:Low

Ref Offset 106 4B
Ref 30.00 dBm

‘1

i

Start 30 MHz

"l Log-Pwr
Trig: Free Run AvglHold:>100H0D
Anen: 30 68

‘Stop 26.50 GHz|

904.4 MHz |
264527 GHz |

#VEBW 300 kHz Sweep £8.00 ms (30001 pts)

Frequency

Band Edge

Low Channel

[ Faruh Specram Aeabir Swepi

Stop Freq 903.000000 MHz §
PNC Wie To Trig: Fres Run
(FGaindow | Amen: 20 6B

Ref Offset 10.6 dB
Ref 20.00 dBm

Start 900.000 MHz
#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwr

Stop 903.000 MHz

Trace/Datacts

Select Trace
1

Clear Write

Trace Average |

[ Faruh Specram Aeabir Swepi

Marker 3 928.321900000 MHz

Ref Offset 10.6 dB
Ref 20.00 dBm
]

e Trig: Fres Run

Peak Search

Avg Type: Log-Pwr

Aten: 20 6B

Stop 932.00 MHz|

Mkr—RefLvi
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5.1.5 Radiated Spurious Emissions and Band Edges

Limit

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must comply with the
radiated emission limits specified in §15.209(a).

Emissions radiated outside the restricted and authorized frequency bands must either comply with the
radiated emission limits specified for the restricted bands or in §15.247(d).

Kind of Test Site 3m Semi-Anechoic Chamber

Test Setup

<Radiated Emissions below 30 MHz>

1m

EUT& 3m
Support Units | —

Turn Table
80 cm—(

L
Ground Plane

Test Receiver

N[EE=]

<Radiated Emissions 30 MHz to 1 GHz>

Ant. Tower 1-4m
Variable
EUT& - 3m N
Support Unjts '
—¢—EZI
\ Turn Table
J— /
80cm|
5_8
L
Ground Plane
Test Receiver
[ | —
O O OO
/W oo o0e@C
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<Radiated Emissions above 1 GHz>

Ant. Tower 1-4m

Variable
EUT& 3m
Support Units |
150 cmT

Turn Table D_[]
Absorber
1

WAMWTAAA e

Ground Plane

Test Receiver

\_'_I—I

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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Test Instruments

Kind of Calibration Calibration
Equipment METUE IS e =i Date Due Date
Signal Analyzer R&S FSV40 101509 2020/5/5 2021/5/4
Receiver R&S ESR7 102109 2020/3/30 | 2021/3/29
Bilog Antenna | SCHWARZBECK | VULB-9168 00950 2020/1/20 | 2021/1/18
Horn Antenna ETS-Lindgren 3117 00218929 2019/11/27 | 2020/11/25
LF-AMP Agilent 8447D 2727A05146 | 2020/2/17 | 2021/2/15
HF'QS{'JE’C; AC EMCI EMCO51845SE | 980635 2020/2/11 | 2021/2/9
HF'QS{'JE’C; AC EMCI EMC184045SE | 980656 2020/2/11 | 2021/2/9
Horn Antenna SCHWARZBECK BBHA 9170 00890 2020/4/13 2021/4/12
Microwave SUCOFLEX
oo HUBER+SUHNER LOAEA 800057/4EA | 2020/4/22 | 2021/4/21
Microwave HUBER+SUHNER | SUCOFLEX 802244/4 | 2020/4/22 | 2021/4/21
Cable 104
Microwave HUBER+SUHNER | SYCOFLEX | viva7003/4 | 2020/4/22 | 20217421
Cable 104
Microwave HUBER+SUHNER | SUCOFLEX | an0897/2EA | 2020/3/25 | 2021/3/24
Cable 102EA
Microwave HUBER+SUHNER | SUCOFLEX 1 an0902/2EA | 2020/3/25 | 2021/3/24
Cable 102EA
Microwave HUBER+SUHNER | SUCOFLEX | ah1006/2EA | 2020/3/25 | 2021/3/24
Cable 102EA
Loop Antenna Chance Most EMCI.LPA.GOO 287 2020/1/9 2021/1/7
+calibration
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Test Procedures

For Radiated Emissions below 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the
measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotatable table was
turned from O degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

Note: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9 kHz at

frequency below 30 MHz.

For Radiated Emissions above 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30 MHz ~ 1 GHz) / 1.5 meters (for
above 1 GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees
to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360
degrees to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi-peak detection (QP) or Peak detection (PK) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3
MHz for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is =
1/T (Duty cycle < 98 %) or 10 Hz (Duty cycle = 98 %) for Average detection (AV) at frequency
above 1 GHz.

4. All modes of operation were investigated and the worst-case emissions are reported.

5. The Radiated Emissions testing was performed in the X, Y and Z axis orientation. The worst-case
Axis orientation is recorded in this test report.
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Test Results

Factor (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB)
Level (dBuV/m) = Reading (dBuV) + Factor (dB/m)

Please refer to Appendix A.
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5.1.6 Hopping Channel Separation
Limit = 25 kHz or 20 dB bandwidth, whichever is greater

Kind of Test Site Shielded room

Test Setup
EUT - Spectrum Analyzer
Attenuator
Test Instruments
Kind of Calibration Calibration
Equipment LIRS RS =i Date Due Date
Spectrum R&S FSV40 101512 2020/2/18 2021/2/16
Analyzer

Test Procedure

Measurement Procedure REF

a. Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient

frequency within its operating range.
c. By using the MaxHold function record the separation of two adjacent channels.

d. Measure the frequency difference of these two adjacent channels by SA MARK function. And then

plot the result on SA screen.
e. Repeat above procedures until all frequencies measured were complete.
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Test Results

Channel Adjacent 20 dB . .

Channel - Minimum Limit
Channel Frequency . Bandwidth Result

Separation (kHz)
(MHz) (kHz) (kHz2)
Low Channel 902.1375 25.02 21.78 =25 Pass
High Channel 904.6625 25.05 21.36 =25 Pass
Low Channel

g w i C =
Marker 2 A 25.020000 kHz Avg Type: Log-Pwr Marker 2 A 25.050000 kHz Avg Type: Lop-Pwr Paak Search
PHO:

Trig: Fres Run

Ref 30.60 dBm Ref 30.60 dBm

e
e g P : Wido L
Select Marker \FGoitow | Atten: 30 48
>
AMK
Ref Offset 105 dB VK z Ref Offset 106 d8
, R o

02.13750 MHz
#VBW 91 kHz

Properties»| Mikr—RefLvi
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5.1.7 Number of Hopping Frequency

Limit

If the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at
least 50 hopping frequencies.

Kind of Test Site

Shielded room

Test Setup
EUT Spectrum Analyzer
Attenuator
Test Instruments
Kind of Calibration Calibration
Equipment BEIMUEBIIES LYjp i Date Due Date
Spectrum R&S FSVA40 101512 2020/2/18 2021/2/16
Analyzer

Test Procedure

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.
b. Turn onthe EUT and connect its antenna terminal to measurement via a low loss cable. Then set it
to any one measured frequency within its operating range and make sure the instrument is operated
in its linear range.
c. Setthe SA on MaxHold Mode, and then keep the EUT in hopping mode. Record all the signals from
each channel until each one has been recorded.

d. Setthe SA on View mode and then plot the result on SA screen.

Repeat above procedures until all frequencies measured were complete.
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Test Results

Measurgd Quantity of Limit Result
Hopping Channel
902.1375 to

904.6625 MHz o4 250 Pass

Note: The number of macro channels is 9. Each macro channel is divided into 6 micro channels.

So in summary the EUT uses 9*6= 54 channels.

Frequency Range

Number of macro channels Number of micro channels in one sigle macro
channel zoomed

—
[ Kepsight Specirum Anabys - Swep 4

—

[ Keriah Specim Amaber - Saepl 54 =

Center Freq 903.400000 MHz ) Avg Type: LagPur -
P

e T Trig: Froe Run
1FGain-low Atten: 30 68 £ Select Trace,
Ref Offsst 10.6 dB. il
Ref 30.00 dBm
Clear Write
I

Trace Average |

Center Freq 902.200000 MHz vg Type: H
PNO: Wioe ar Trig: Free Run AvglHold:>100/100
1Féiain-Low Atten: 30 68

Ref Offset 106 dB.
Ref 30.00 dBm

Center 902.2000 MHz Span 500.0 kHz|
#Res BW 4.7 kHz VBW 47 kHz Sweep 1.000 ms (1001 pts)

Center 903.400 MHz Span 5.000 MHz|
Res BW 47 kHz VBW 47 kHz Sweep 1.000 ms (1001 pts)
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5.1.8 Dwell Time

Limit

If the 20 dB bandwidth of the hopping channel is less than 250 kHz, the average time of ccupancy
on any frequency shall not be greater than 0.4 seconds within a 20 second period.

Kind of Test Site

Test Setup

Shielded room

EUT

Attenuator

Spectrum Analyzer

Test Instruments

Kind of Calibration Calibration
Equipment DAEIIFEIBHITED LS =i Date Due Date
Spectrum R&S FSV40 101512 2020/2/18 2021/2/16

Analyzer

Test Procedures

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.
b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it
to any one measured frequency within its operating range and make sure the instrument is operated
in its linear range.
c. Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode.

And then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency. And then plot the result
with time difference of this time duration.
e. Repeat above procedures until all different time-slot modes have been completed.
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Test Results

Channel Frequency : Limit
Channel (MH2) Dwell time (ms) (ms) Result
Low Channel 902.1375 246.7 400 Pass
High Channel 904.6625 245.2 400 Pass

Low Channel

| Keysigh Specirum Analyse - Swept S5
Marker 1 192.750 ms
WO L1as9 =

1FGain:Low

Ref Offset 10.6 dB
Ref 10.00 dBm

Ity

Center 802.137500 MHz

Delay-2000 ms  Avg Type: Log-Pwr
ideo

Vi
iAtten: 30 dB

| I Fixed?
|I-\I‘1'F-"W i "“If W‘m J.‘V-’i;fh'.“ va‘]| e

Span 0 Hz
Sweep 750.0 ms (1001 pts)

[ Keysight Spectriom Aralyze - Savegt 54

Center Freq 902.137500 MHz Avg Type: Log-Pwr.
NO: Wide —>— 1710 Frée Run

IFGaln:Low Atten: 30 dB

Ref Offset 105 dB

Ref 30.50 dBm

)
! b

Ptasad b i L) bl i o Lot W b e Ll

1

Center 902.137500 MHz

Res BW 100 kHz #VBW 300 kHz

M 1
e D) ki el by

20.00 s (1001 pts)

Frequency

CenterFreq|
902.137500 MHz|

StartFreq
902137500 MHz

-

Span 0 Hz

Marker 2 A 245.250 ms
P Clase >
IFGalniLow

Ref Offset 106 A8
Ref 30.00 dBm

PR
Center 804.662500 MHz
Res BW 1.0 kHz

#BW

Nl
T,

3.0 kHz

Span 0 Hz

[ Kersight Spectruen Arahyza - Swagh SA.

Sweep Time 20.00 s Avg Type: Log-Pwr
PHO: Wide ~o= Trig: Free Run
IFGaln:Low Atten: 30 dB

Ref Offset 105 dB
Ref 30.50 dBm

N
[ »
- -
Pt L kol hodme e
1

o

Center 904.662500 MHz

Res BW 100 kHz #VBW 300 kHz

S VR AR R P L R N R

Span 0
Sweep 20.00s (1001 pts)
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6. Safety Human Exposure

6.1 RF Exposure Compliance

6.1.1 Power Density

Results

Separation distance is more than 20 cm, thus mobile device exposure limits can be applied.

Maximum Exposure:

Power(:;r?]r;tenna 13.66 dBm
Antenna Gain 1.04 dBi
Power+Ant Gain 29.5 mW
Distance 20 cm
S= 0.006 mW/cm”2

902.1375/1500 mW/cm2=0.6 mW/cm?2

Limit
300-1500 MHz /1500 mW/cm?
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Appendix A: Test Results of Radiated Spurious Emissions

Band Edges, 900MHz ~ 930MHz

Sigfox

Low Channel (Horizontal) Peak

Low Channel (Vertical) Peak

TOVRheinland

TUV Rheinland Taiwan Lid.
No. 458-18, Sec 2. Fenliac
886-2172-1000 Fax:-88I

.. New Taipei City 244, Taiwan(R.0.C.)
390

TUV Rheinland Taiwan Ltd.
No. 458-18, Sec 2, Fe . Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
Tel:-886-2172-1000 Fa 86-2172-1322
JVRheinland
120Level (dBuVim) Date: 2020-07-07
110)
90
70
50 FCC Class B_PK
30
10)
900 903. 905. 907. 909. 911. 913. 915. 917. 919. 921. 923. 925. 927. 930
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note
MAz dBuV/m  dBuV  d8/m dBuV/m dB cm  deg
1! 901.98 92.61 87.99 4.11 94.26 -2.25 100 292 Peak Horizontal
2% 902.14 114.26 110.14 4.12 46.00 68.26 100 292 Peak Horizontal
3 929.97 37.19 32.48 4.71 94.26 -57.67 100 292 Peak Horizontal

W e

_ o Level (dBuVim)

Date: 2020-07-07

1
110
90|
70
50 FCC Class B_PK
P et 2
30
10
900 903. 905. 907. 909. 911. 913. 915 917. 919, 921. 923. 925. 927. 930
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote
Mz dBuV/m  dBuV  dB/m dBuV/m a8 cn deg
901.98 83.57 79.46 4.11 85.38 -1.81 269 163 Peak Vertical
902.14 105.38 101.26 4.12 46.00 59.38 269 163 Peak Vertical
928.71 36.65 31.95 4.70 85.38 -48.73 269 163 Peak Vertical
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Sigfox

Low Channel (Horizontal) Average

Low Channel (Vertical) Average

TUV Rheinland Taiwan Ltd.
No. 458-18, Sec 2, Fe Linkou Dist.,New Taipei City 244, Taiwan(R.0.C.)
Tel:+886-2172-1000 Fax:-886-2172-1322

TOVRheinland

Level (dBuV/m) Date: 2020-07-07

120
110)
90
70
50 FCC Class B_PK
30) \\——LI\__A
10)
900 903. 905. 907. 909. 911. 913. 915. 917. 919. 921. 923. 925. 927. 930
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note
MAz dBuV/m  dBuV  d8/m dBuV/m a8 cm  deg
1! 901.98 91.36 87.25 4.11 94.15 -2.79 100 292 Average  Horizontal
2 *  902.14 114.15 110.03 4.12 46.00 68.15 100 292 Average  Horizontal
3 928.53 23.77 19.67 4.70 94.15 -70.38 100 292 Average  Horizontal

TUV Rheinland Taiwan Lid.
No. 458-18, Sec 2. Fenliao,
Tel:-886-2172-1000 Fax:-88f

nkou Dist. . New Taipei City 244, Taiwan(R.0.C.)
9179-1399

TOVRheinland

W e

120Level (dBuVim) Date: 2020-07-07
110
90|
70
50 FCC Class B_PK
30
10
900 903. 905. 907. 909. 911. 913. 915 917. 919, 921. 923. 925. 927. 930
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote
MHz dBuv/m  dBuV  dB/m dBuV/m ds cm  deg
901.98 82.48 78.37 4.11 85.27 -2.79 269 163 Average  Vertical
902.14 105.27 101.15 4.12 46.00 59.27 269 163 Average  Vertical
920.61 23.34 18.63 4.71 85.27 -61.93 269 163 Average  Vertical
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Sigfox

High Channel (Horizontal) Peak

High Channel (Vertical) Peak

TUV Rheinland Taiwan Ltd.
0. 451 , Sec 2, Fe
Tel:+886-2172-1000 Fax

Linkou Dist.,New Taipei City 244, Taiwan(R.0.C.)
886-2172-1322

TOVRheinland

TUV Rheinland Taiwan Lid.
No. 458-18, Sec 2. Fenliao,
Tel:-886-2172-1000 Fax:-88f

nkou Dist. . New Taipei City 244, Taiwan(R.0.C.)
9179-1399

TOVRheinland

430Level (dBuVim) Date: 2020-07-10
120)
100|
80
60
1 FCC Class B_P

40| AT, Y 5
20

900 903. 905. 907. 909. 911. 913. 915. 917. 919. 921. 923. 925. 927. 930

Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note

MHz dBuV/m  dBuV  dB/m dBuV/m ds cm  deg

1 901.96 45.32 41.21 4.11 93.87 -48.55 100 115 Peak Horizontal
2 * 904.66 113.87 109.69 4.18 46.00 67.87 108 115 Peak Horizontal
3 929.66 42.84 38.13 4.71 93.87 -51.83 100 115 Peak Horizontal

13 Level (dBuV/m) Date: 2020-07-10

120,

100,
80|

60|
FCCClass B_PK |

40 : w
A

20|

900 903. 905. 907. 909. 911. 913. 915 917. 919, 921. 923. 925. 927. 930
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote
MHz dBuv/m  dBuV  dB/m dBuV/m ds cm  deg
1 901.67 36.65 32.54 4.11 85.66 -49.81 272 342 Peak Vertical
2 *  904.66 105.66 101.48 4.18 46.00 59.66 272 342 Peak Vertical
3 920.85 33.66 28.95 4.71 85.66 -52.00 272 342 Peak Vertical
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Sigfox

High Channel (Horizontal) Average

High Channel (Vertical) Average

TUV Rheinland Taiwan Lid.
No. 458-18, Sec 2. Fenliao,
Tel:-886-2172-1000 Fax:-88f

nkou Dist. . New Taipei City 244, Taiwan(R.0.C.)
9179-1399

TOVRheinland

TUV Rheinland Taivan Ltd,
No. A38-18, Sec 2. Fe Linkou Dist. . New Taipei City 244, Taiank.0.C.)
Tel:+886-2172-1000 Fax:-886-2172-1322
TOVRheinland
43oLevel (@BuVim) Date: 2020-07-10
120
100
80
60
FCC Class B_PK |
40 1
1 :
20
900  903. 905. 907. 909. 911. 913. 915 017. 919. 921. 923. 925 927. 930
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark  Pol/Phase Note
Az dBuv/m  dBuV  dB/m dBuv/m  d8  cm  deg
1 901.67 35.12 31.81 4.11 93.72 -58.60 100 115 Average  Horizontal
2% 904.66 113.72 109.54 4.18 46.00 67.72 100 115 Average  Horizontal
3 920.36 30.26 25.56 4.70 93.72 -63.46 160 115 Average  Horizontal

430Level (dBuVim) Date: 2020-07-10
120|
100|
80)
60
FCC Class B_PK
40|
3
A
20
900 903. 905. 907. 909. 911. 913. 915 917. 919, 921. 923. 925. 927. 930
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote
MHz dBuv/m  dBuV  dB/m dBuV/m ds cm  deg
1 901.64 26.51 22.40 4.11 85.51 -59.80 272 342 Average  Vertical
2 *  904.66 105.51 101.33 4.18 46.00 59.51 272 342 Average  Vertical
3 920.96 23.71 19.80 4.71 85.51 -61.89 272 342 Average  Vertical
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Spurious Emissions, Tx Mode, 9kHz ~ 30MHz

Sigfox

Worst Band 9kHz~150kHz

Worst Band 150kHz~30MHz

TUV Rheinland Taiwan Ltd. TUV Rheinland Taiwan Ltd.
No. 458-18, Sec 2, Fe Linkou Dist..New Taipei City 244, Taiwan(R.0.C.) No. 458-18, Sec 2. Fenliao. nkou Dist. . New Taipei City 244, Taiwan(R.0.C.)
Tel:-886-2172-1000 Fax:+886-2172-1322 Tel:+886-2172-1000 Fax:+886-217 322
TOVRheinland TOVRheinland
430Level (dBuvim) Date: 2020-07-14 430Level ([dBuVim) Date: 2020-07-14
120) 120|
FCC Class B_PK
100| 100|
80| 80)
2
60 foky 4 60
" 4
A Fro o
40, 40| &
20 20
0.009 015 015 3. 5 7. 9 M. 13 15 17. 19. 21 23. 25. 27. 29.30
Frequency (MHz) Frequency (MHz)
Read Limit Over  APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m dBuv dB/m dBuv/m dB cm deg MHz dBuV/m dBuv dB/m dBuV/m dB cm deg
1 ©.01 8l1.02 3.65 77.37 125.77 -44.75 1ee 355 QP vertical 1 ©.21 65.65 12.49 53.16 101.17 -35.52 100 293 QP vertical
2 ©.03 71.87 ©.43 71.44 119.25 -47.38 1ee 159 QP vertical 2 2.61 49.30 10.89 38.41 69.50 -20.20 1ee 33 QP vertical
3 ©.04 65.84 -0.88 66.72 114.86 -49.02 1ee 243 QP vertical 3 6.60 51.27 12.91 38.36 69.50 -18.23 100 16 QP vertical
4 ©.88 58.79 -2.52 61.31 109.59 -50.80 100 2Qr vertical 4 13.74 49.96 12.39 37.57 69.50 -19.54 100 58 QP vertical
5 ©.11 55.85 -3.55 58.68 106.67 -51.62 100 15e QP vertical 5 20.79 49.e8 12.98 36.10 69.50 -20.42 100 136 QP vertical
6 ©.13 53.53 -3.90 57.43 105.22 -51.69 1ee 278 QP vertical 6 25.81 47.28 13.84 34.24 69.50 -22.22 100 43 QP vertical
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Spurious Emissions, Tx Mode, 30MHz ~ 1GHz

Sigfox

Low Channel (Horizontal)

Low Channel (Vertical)

TUV Rheinland Taiwan Ltd.
. 451 o

Tel:-886-2172-1000 Fax

Linkou Dist. . New Taipei €
886-21

72-1322

ity 244, Taiwan(R.0.C.)

TUV Rheinland Taiwan Lid.
No. 458-18, Scc 2
Tel:-886-2172-1000 Fax:-88f

> 2.Fenliao, , Linkou Dist.,New Taipei City 244, Taiwan(R.0.C.)
9179-1399

TOVRheinland TOVRheinland
4agLevel (4BuVim) Date: 2020-07-10 4apLevel (4Buvim) Date: 2020-07-10
110) 10
90 90
70 70
FCC Clhss B_PK FCC Chhss B_PK
50 50
4 " P ——
30 5 30|
Nt
10 10
30 100.  200.  300.  400. 500  600.  700.  800.  900. 1000 30 100  200.  300.  400. _ 500. _ 600.  700.  800.  900. 1000
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark  Pol/Phase Note Freq Level Level Factor Line Limit Remark  Pol/Phase Note
Az dBuv/m  dBuV  dB/m dBuv/m  d8  cm  deg "Rz dBuv/m  dBuv  dB/m dBuv/m  d8  cm  deg
1 52.12 22.35 28.40 -6.05 40.00 -17.65 400 152 QP horizontal 1 45.33 22.89 29.05 -6.16 40.00 -17.11 300 14 QP vertical
2 158.23 22.85 28.91 -6.06 43.50 -20.65 100 159 QP horizontal 2 165.99 22.90 28.82 -5.92 43.50 -20.60 108 21 QP vertical
3 314.99 24.94 29.49 -4.55 46.00 -21.06 321 360 QP horizontal 3 339.62 25.46 29.62 -4.16 46.00 -20.54 300 243 QP vertical
4 450.52 27.61 29.82 -2.21 46.00 -18.39 166 154 QP horizontal 4 a83.80 26.94 20.19 -2.25 46.00 -19.06 200 195 QP vertical
S 715.01 33.21 31.71 1.50 46.60 -12.79 200 272 QP horizontal S 649.44 30.87 30.23 ©0.64 46.60 -15.13 199 360 QP vertical
6  852.17 35.93 32.43 3.50 46.00 -10.07 108 91 QP horizontal 6  848.49 33.80 30.34 3.46 46.00 -12.20 400 21 QP vertical
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Sigfox

High Channel (Horizontal)

High Channel (Vertical)

TOVRheinland

TUV Ri

No. 458-1

Tel:-886-2172-1000 Fax:-88f

einland Te
-18, Sec

aiwan Lid.
2. Fenliao,

nkou Dist. . New Taipei City 244, Taiwan(R.0.C.)
9179-1399

TUV Rheinland Taiwan Ltd.
0. 458-18, Sec 2. Fe Linkou Dist., Nex Taipei City 244, Taiwan(R.0.C.)
Tel:-886-2172-1000 Fax:+886-2172-1322
TOVRheinland

120Level (dBuVim) Date: 2020-07-10

110)

90

70

FCC Clpss B_PK
50
ol
30 o
10)
30 100 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note
MAz dBuV/m  dBuV  d8/m dBuV/m a8 cm  deg

1 48.62 22.98 29.01 -6.03 40.00 -17.02 200 116 QP horizontal 1
2 147.76 23.03 29.34 -6.31 43.50 -20.47 400 17 QP horizontal 2
3 336.91 25.16 29.30 -4.14 46.00 -20.84 400 40 QP horizontal 3
a 534.21 28.39 29.63 -1.24 46.00 -17.61 200 331 QP horizontal P
H 715.60 31.86 30.35 1.51 46.00 -14.14 460 63 QP horizontal 5
5 849.07 39.87 36.41 3.46 46.00 -6.13 100 122 QP horizontal 6

120Level (dBuVim) Date: 2020-07-10
110
90|
70
FCC Clgss B_PK
50
) " o

o B 2
10

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000

Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote
Mz dBuV/m  dBuV  dB/m dBuV/m a8 cn  deg

47.27 22.77 28.81 -6.04 40.00 -17.23 200 36 QP vertical

161.73 22.37 28.31 -5.94 43.50 -21.13 150 165 QP vertical

278.71 23.11 28.49 -5.38 46.00 -22.89 200 117 QP vertical

459.71 27.32 29.53 -2.21 46.00 -18.68 100 a0 QP vertical

616.07 29.24 28.86 ©0.38 46.00 -16.76 400 108 QP vertical

844.99 33.67 30.24 3.43 46.80 -12.33 400 357 QP vertical
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Spurious Emissions, Tx Mode, 1GHz ~ 18GHz

Sigfox

Low Channel (Horizontal)

Low Channel (Vertical)

TV Rheinland Taiwan Lid,
18 S 2

No. 458-18, Sec 2,
g Tel :+886-2172-1000

Linkou |

Dist., New Taipei City 244, Taiwan(R.0.C.)
886-2172-1322

TOVRheinland
4agLevel (4BuVim) Date: 2020-07-13
110)
90
FCC Class B_PK
70
FCC Class B_AVG
50| | 58
1
30
10
10002000.  4000.  6000.  8000.  10000.  12000.  14000.  16000. 18000
Frequency (MHz)
Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note

MHz dBuV/m  dBuV  dB/m dBuV/m ds cm  deg

1 1804.28 35.42 51.89 -16.47 74.00 -38.58 200 122 Peak horizontal

TUV Rheinland Taivan Ltd
458-18, Sec 2. Fe kou Dist.. New Taipei City 244, Taiwan(R.0.C.)
T2-1322

No. 18, Sec 2, Fen
g Tel:+886-2172-1000 Fax:-886-21

TUVRheinland

_ o Level (dBuVim)

" Date: 2020-07-13
110
90|
FCC Class B_PK
70
FCC Class B_AVG
50| -6dB"
1
30
10
1000 2000. 4000. 6000. 8000. 10000  12000.  14000.  16000. 18000
Frequency (MHz)

ead Limit Over APos TPos

Freq Level Level Factor Line Limit Remark Pol/Phase Note

MHz dBuV/m  dBuV  dB/m dBuV/m dB cm  deg

1 184.28 34.73 51.20 -16.47 74.00 -39.27 300 291 Peak vertical
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Sigfox
High Channel (Horizontal) High Channel (Vertical)

TUV Rheinland Taiva
No. 458-18, Sec 2, Fe

TUV Rheinland Taiwan Lid.
- Linkou Dist. . New Taipei City 244, Taiwan(R.0.C.) 18, Sec 2 [

No, 458- 2. Fenliac .. New Taipei City 244, Taiwan(R.0.C.)
Tel :-886-2172-1000 886-2172-1322 Tel:~886-2179-1000 Fax:- 1399
TOVRheinland TOVRheinland
4agLevel (4BuVim) Date: 2020-07-13 4a0Level (4Buvim) Date: 2020-07-13
110) 10
90 90
FCC Class B_PK FCC Class B_PK
70 70
FCC Class B_AVG FCC Class B_AVG
s0| | -6dB- 50| ~6dB_
1 A
30 30
10 10
10002000.  4000.  6000.  8000.  10000.  12000.  14000.  16000. 18000 10002000.  4000.  6000.  8000. 10000  12000.  14000.  16000. 18000
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m dBuv dB/m dBuV/m dB cm deg MHz dBuV/m dBuV dB/m dBuV/m dB cm deg
1 1809.33 34.86 51.27 -16.41 74.00 -39.14 1ee 222 Peak horizontal 1 18@9.33 33.26 49.67 -16.41 74.00 -40.74 1ee 109 Peak vertical
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