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Announcement
1. This test report shall not be reproduced in full or partial, without the written approval of World Alliance
Testing & Certification (Shenzhen) Co., Ltd
2. The results in this report apply only to the sample tested.
3. This sample tested is in compliance with the limits of the above regulation.

4. This report must not be used by the client to claim product certification, approval, or endorsement by
NVLAP, NIST, or any agency of the U.S. Government.

5. The information marked “#” is provided by the applicant, the laboratory is not responsible for its
authenticity and this information can affect the validity of the result in the test report. Customer model name,
addresses, names, trademarks etc. are included.

Revision History

Version No. Issued Date Description

00 2024-03-26 Original

Report Template: TR-4-E-001/V1.0 Page 2 of 17



WORLD ALLlA@
TESTING & CERTIFICATION
Report No.: RWAQ202400248A

Contents
1 General INTOIMATION ...o.eeiiii ettt et e s ekt e e e b bt e e e abr e e e e nbne e e e annnes 4
1.1 Clent INFOMMALION ......ooiiiieiiie et ser e e nn e e sre e e nnne s 4
1.2 Product DeSCription Of EUT ....ciiiii it e e e e e e st e e e e e s s nntnae e e e e e e e e snnrennees 4
1.3 Related SUDMIttAI(S)/GraNt(S) ....ccccisiiciiiieiiee i s e e s e s e e e e s s e e e e e s st ae e e e e e e e e snnnrennees 4
1.4 MeasureMENt UNCEITAINTY .......cuiiiiiiiiiiiiieee e e e s st e e e e e e s s st e e e e e e e sasb e teeeeeaeessanrntereeaeesesnnnsenneees 4
15 (= o To) -1 (0] Y21 Io o7 L1 o] o I PSSR P 5
1.6 TeStMethodOology ..., 5
2 DeSCription Of MEASUIEMENT ....cciiiiiiii ittt ettt e e ettt e e e st et e e e rab e e e e anbneeeeanees 6
00 R 1 = 21 o @ T U = L1 o] o PPt 6
2.2 Test Auxiliary EQUIPMENT .......ooviiiiiiieiiieieieieeeee ettt et et ee e e eeaeeeaeaeseeeaesesesesaseeesssssssesssnsnssnesnnnnes 6
2.3 LIS AR (0 o PSP 6
2.4 TESEPIOCEUUIE ....citieee ettt ettt et e e e st e e s n et e e s r e e e s sar e e e e e aann et e e s nneeeeanreeeennn 7
25 MeasuremMent METNOM. ... 8
2.6 MeasuremMeNnt EQUIPIMENT ... ....uuuiiirieiiiieiiiiieeiit s 9
B T ST RESUILS ettt ekttt e e s bbbt e s h b et e e b b et e e b b e e e nba e e annee s 10
3.1 TEST SUMIMIAIY ....ieeettti ittt ettt e e e e et e e e bt e s e e et e e e be bt e e e e e e ees e a e e e e et eesbsb e s eeeeeeaanbannnes 10
3.2 00| S TP PP PP PP PP PPPRUPTN 10
3.3 AC Line Conducted EMISSIONS TESE DALA..........ceeiiriiiiiiiiiee it 11
3.4 Radiated @miSSION TESE DALA..........ueieiiriieiiiriiee ittt e e e srreeeeaaes 12
O N T ST (0T o = 10} (o T PO PR PUPPP 16
LSS = I = oo 1 o SRR 17

Report Template: TR-4-E-001/V1.0 Page 3 of 17



WORLD ALLIA@
TESTING & CERTIFICATION
Report No.: RWAQ202400248A

1 General Information

1.1 Client Information

Applicant: VarioTek GmbH
Address: Wiesenstrasse 21A 40549 Duesseldorf,Germany
Manufacturer: VarioTek GmbH
Address: Wiesenstrasse 21A 40549 Duesseldorf,Germany

1.2 Product Description of EUT

The EUT is Asset GPS Tracker contains a certified Wi-Fi module(FCC ID: 2AQ5K-M169) and a certified WWAN
module(FCC ID: XMR201707BG96), this report covers the full testing of the digital apparatus/circuitry

(non-radio portion).

Sample Serial Number | 6U-1 (assigned by WATC)
Sample Received Date | 2024-03-18
Sample Status | Good Condition

Highest Operating
Frequency”

2.462GHz

Power Supply | DC 4.5V from Battery
Operating temperature# -20 deg.C to +60 deg.C
Adapter Information | N/A
Modification | Sample No Modification by the test lab

1.3 Related Submittal(s)/Grant(s)

No Related Submittal(s)/Grant(s)

1.4 Measurement Uncertainty

Expanded Uncertainty

Parameter
(Confidence of 95%(U = 2Uc(y)))
AC Power Lines Conducted Emissions +3.14dB
Below 1GHz +4.84dB

Radiated emission
Above 1GHz +5.44dB

Note 1: The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval. Otherwise required by the applicant or Product Regulations,
Decision Rule in this report did not consider the uncertainty.

Note 2: The Decision Rule is based on simple acceptance with ISO Guide 98-4:2012 Clause 8.2 (Measurement
uncertainty is not taken into account when stating conformity with a specified requirement.)
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1.5 Laboratory Location

World Alliance Testing & Certification (Shenzhen) Co., Ltd

No. 1002, East Block, Laobing Building, Xingye Road 3012, Xixiang street, Bao'an District, Shenzhen,
Guangdong, People’s Republic of China

Tel: +86-755-29691511, Email: ga@watc.com.cn

The lab has been recognized as the FCC accredited lab under the KDB 974614 D01 and is listed in the
FCC Public Access Link (PAL) database, FCC Registration No. : 463912, the FCC Designation No. :
CN5040.

The lab has been recognized by Innovation, Science and Economic Development Canada to test to
Canadian radio equipment requirements, the CAB identifier: CN0160.

1.6 Test Methodology

FCC CFR 47 Part 15
ANSI| C63.4-2014
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2 Description of Measurement

2.1 Test Configuration

Test Mode:

Mode 1: ‘ Working

orientation was recorded in report.
Note 2: the type-C port was used for debug only.

Note 1: For radiated emissions, EUT was investigated in three orthogonal orientation, the worst-case

2.2 Test Auxiliary Equipment

Manufacturer Description Model Serial Number
/ / / /
2.3 Test Setup
1) Conducted emission measurement:
\

EUT/AE

metallic S
objects

Vertical reference ground plane

AMNs or AANs bonded to a reference ground plane

01m

to other > B

=

<

S
0,4 m to vertical reference ground plane

_ZEUTIAE — 1~ —
Z el /‘EUT;'A;;,/W S

EC

Note: The 0.8 m distance specified between EUT/AE/PSU and AMN/AAN, is applicable only to the EUT

being measured. If the device is AE then it shall be >0.8 m.
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2) Radiated emission measurement:
30MHz-1GHz (3m SAC)

Metal Full Soldered Ground Plane

Receiver 5

Above 1GHz(3m FAC)

Antenna
tower
S i
1 4 \'\
> 3m < S Horn
FUT v autenna
4m
Specirumn
A analyzer
Tumntable | "em |
L.om ! —
A b g ALorbera Pre-amp | oD
i VYV C | [ ]

2.4 Test Procedure

Conducted emission:

1. The E.U.T is placed on a non-conducting table 40cm from the vertical ground plane and 80cm above
the horizontal ground plane (Please refer to the block diagram of the test setup and photographs).

2. Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all of the interface cables must be
changed according to ANSI C63.4 on conducted measurement.

3. Line conducted data is recorded for both Line and Neutral

Radiated Emission Procedure:

a) For 30MHz-1GHz:

1. The EUT was placed on the tabletop of a rotating table 0.8 m the ground at a 3 m semi anechoic
chamber. The measurement distance from the EUT to the receiving antenna is 3 m.

Report Template: TR-4-E-001/V1.0 Page 7 of 17



WORLD ALLIA@
TESTING & CERTIFICATION
Report No.: RWAQ202400248A

2. EUT works in each mode of operation that needs to be tested. The highest signal levels relative to the
limit shall be determined by rotating the EUT from 0° to 360° and with varying the measurement
antenna height between 1 m and 4 m in vertical and horizontal polarizations.

b) For above 1GHz:

1. The EUT was placed on the tabletop of a rotating table 0.8 m the ground at a 3 m fully anechoic room.
The measurement distance from the EUT to the receiving antenna is 3 m.

2. EUT works in each mode of operation that needs to be tested, and having the EUT continuously
working. The highest signal levels relative to the limit shall be determined by rotating the EUT from 0°
to 360° and with varying the measurement antenna height between 1 m and 4 m in vertical and
horizontal polarizations.

3.  Open the test software to control the test antenna and test turntable. Perform the test, save the test
results, and export the test data.

2.5 Measurement Method

Description of Test Measurement Method
AC Line Conducted Emissions ANSI C63.4-2014 Section 7
Radiated emission ANSI C63.4-2014 Section 8
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2.6 Measurement Equipment

Manufacturer Description Model Management Calibration Calibration
No. Date Due Date
Radiated Emission Test
R&S EMI test receiver ESR3 102758 2023/7/3 2024/7/2
ROHDE& SPECTRUM
FSV40-N 101608 2023/7/3 20241712
SCHWARZ ANALYZER
SONOMA Low frequency
310 186014 2023/7/12 2024/7/11
INSTRUMENT amplifier
COM-POWER preamplifier PAM-118A 18040152 2023/8/21 2024/8/20
Log - periodic
SCHWARZBECK ) VULB 9163 9163-872 2023/717 20241716
wideband antenna
Astro Antenna Ltd Horn antenna AHA-118S 3015 2023/7/6 2024/7/5
N/A Coaxial Cable N/A NO.9 2023/8/8 2024/8/7
N/A Coaxial Cable N/A NO.10 2023/8/8 2024/8/7
N/A Coaxial Cable N/A NO.11 2023/8/8 2024/8/7
Audix Test Software E3 191218 V9 / /

Note: All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national

or International standards.

Report Template: TR-4-E-001/V1.0

Page 9 of 17




WORLD ALLIANCE

TESTING & CERTIFICATION

Report No.: RWAQ202400248A

3 Test Results
3.1 Test Summary

FCC Rules Description of Test Result
FCC 815.107 AC Line Conducted Emissions N/A
FCC 8§15.109 Radiated emission Compliance
3.2 Limit
Test items Limit
Frequency Class A Limit (dBuV) Class B Limit (dBuV)
(MHz) Quasi-Peak Average Quasi-Peak Average
0.15-0.5 79 66 66 to 56 Note 1 56 to 46 Note 1
AC Line Conducted Emissions 05-5 73 60 56 46
5-30 73 60 60 50

Note 1: The limit level in dBuV decreases linearly with the logarithm of frequency.
Note 2: The more stringent limit applies at transition frequencies.

Radiated emission

Class A Limit (dBuV/m) Class B Limit (dBuV/m)
Frequency ) . > -
(MHz) Quasi-Peak Quasi-Peak Quasi-Peak Quasi-Peak
@ 3m @10m @ 3m @ 10m
30-88 49.0 39.0 40.0 30.0
88-216 535 43.5 43.5 335
216 - 960 56.0 46.0 46.0 36.0
960 - 1000 60.0 50.0 54.0 44.0

Note: The more stringent limit applies at transition frequencies.

Class A Limit (dBpV/im) @ 3m Class B Limit (dBpV/im) @ 3m
Frequency

Average Peake Average Peake

Above 1 GHz 60.0 80.0 54.0 74.0

Note: The measurement bandwidth shall be 1 MHz or greater.
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3.3 AC Line Conducted Emissions Test Data

Not Applicable, the device only powered by battery
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3.4 Radiated emission Test Data

30MHz-1GHz:

Test Date:

2024-03-21

Test By:

Bard Huang

Environment condition:

Temperature: 22.0°C; Relative Humidity:48%;

ATM Pressure: 101.0kPa

Date: 2024-03-21

8 Level (dBuVim)

70
60

50

|

40

Project No.
Test Mode

Test Voltage :
Environment
Tested by

Polarization :
Remark

--No. Frequency
(MHz)

50 100

: RWAO20824006248
: Working

Power By Battery

1 22.9°C/48%R.H. /181.8kPa
: Bard Huang

horizontal

i

Reading Factor
(aBuv)  (dB/m)

200

Freguency (MHz)

1 54.488
2 187.3329
3 191.790@
4 301.589
5 375.893
6 399.860

28.58 -12.24
28.98 -13.77
29.86 -14.27
43,99 -11.1@
31.64 -5.83
31.83 -8.27

Remarks: Factor = Antenna factor + Cable loss - Preamp gain

Result Limit
(dBuv/m)  (dBuv/m)
16.26 46.00
15.21 43.58
15.59 43.58
32.89 46.08
22.61 46.08
23.56 46.08

500 1000
Over Limit Detector

(dB)

-23.74 Peak
-28.29 Peak
-27.91 Peak
-13.11 Peak
-23.39 Peak
-22.44 Peak
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80 Level (dBuVim) Date: 2024-03-21

70

60

50

40

500 1000

200
Frequency {(MHz)

Project No. : RWAO282400248

Test Mode : Working

Test Voltage : Power By Battery
Environment : 22.8°C/48%R.H./101.8kPa

Tested by : Bard Huang
Polarization : vertical
Remark H)

--Mo. Frequency Reading  Factor Result Limit Over Limit Detector

(MHz) (dBuv) (dB/m) (dBpV,/m) (dBpV/m) (dB)

1 42,341 33.32 -12.23 21.@9 40.00 -18.91 Peak
2 62.219 32.38 -13.65 18.73 48.00 -21.27 Peak
3 189.525 30.45 -13.9%@a 16.55 43.58 -26.95 Peak
4 308.191 35.79 -11.14 24.65 416.08 -21.35 Peak
5 379.535 31.78 -8.92 22.86 46.08 -23.14 Peak
6 399.860 31.@9 -8.27 22.82 46.00 -23.18 Peak

Remarks: Facter = Antenna factor + Cable loss - Preamp gain

Remark:
Result = Reading + Factor
Factor = Antenna factor + Cable loss — Amplifier gain

Over Limit = Result — Limit
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Above 1GHz:

Test Date:

2024-03-21 Test By:

Bard Huang

Environment condition:

Temperature: 22.0°C; Relative Humidity:48%;

ATM Pressure: 101.0kPa

100 Level {dBuVim)

Date: 2024-03-21

90

80

PK

70

60

40

30

20

10

N WWMWWWWWWW
M,M

0
1000

Project No.
Test Mode
Test Voltage :
Environment
Tested by
Polarization :
Remark
--No. Frequency
(MHz)

7800. 11200
Frequency (MHz)}

: RWAQ282406248
: Working

Power By Battery

1 22.9°C/48%R.H. /181.8kPa

f

1
2
3

2717.859
14482.7680
14482 .7880

Remarks: Factor =

: Bard Huang
horizontal
Reading  Factor Result Limit Ove
(dBuv) (dB/m) (dBuv/m)  (dBuv/m)
58.91 -1.44 49.47 74.08
36.64 9.24 45.88 54.88
4984 9.24 58.28 74.08

Antenna factor + Cable loss - Preamp gain

14600. 18000
r Limit Detector
(dB)
-24.53 Peak
-8.12 Average
-15.72 Peak
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100 Level (dBuVim) Date: 2024-03-21

90

80
PK

70
60 3

; MWW
50 WMM
40
30
20

10

0
1000 4400. 7800 14600, 18000

. 1
Frequency {(MHz)

Project No. : RWAQ282400248

Test Mode : Working

Test Voltage : Power By Battery
Environment : 22.8°C/48%R.H./101.8kPa

Tested by : Bard Huang
Polarization : vertical
Remark H)
--Mo. Frequency Reading  Factor Result Limit Over Limit Detector
(MHz) (dBuv) (dB/m) (dBpV,/m) (dBpV/m) (dB)
1 2454227 52.52 -1.79 58.73 74.00 -23.27 Peak
2 14606.860 36.85 9.42 45.47 54.00 -8.53 Average
3 146086.800 48.87 9.42 58.29 74.08 -15.71 Peak

Remarks: Factor = Antenna factor + Cable loss - Preamp gain

Remark:

Result = Reading + Factor

Factor = Antenna factor + Cable loss — Amplifier gain

Over Limit = Result — Limit

The emission levels of other frequencies that were lower than the limit 20dB not show in test report.
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4 Test Setup Photo

Please refer to attachment RWAQ202400248 Test Setup photo.
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5 E.U.T Photo

Please refer to attachment RWAQ202400248 External photo and RWAQ202400248 Internal
photo.

---End of Report---
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