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Test Summary

5.1.1 ConNbucTeD EmissioN oN AC MAINS
RESULT: Pass

5.1.2 RADIATED EMISSIONS
RESULT: Pass
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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: Photographs of the Test Set-up
Appendix B: Test Results.

2 Test Sites

2.1 Test Facilities

Shenzhen UnionTrust Quality and Technology Co., Ltd.
16/F, Block A, Building 6, Baoneng Science and Technology Park, Qingxiang Road No.1,
Longhua New District, Shenzhen, China
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2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
Radiated Emission
Equipment Manufacturer Model Serial No. Cal. until
3M Chamber &
Accessory ETS-LINDGREN 3M N/A 2021-12-03
Equipment
Receiver R&S ESIB26 100114 2021-11-22
Broadband
Antenna ETS-LINDGREN 3142E 00201566 2021-11-14
6dB Attenuator Talent RABA5-N-18 18103001 2021-11-14
Preamplifier HP 8447F 2805A02960 2021-11-14
Horn Antenna
(Pre-amplifier) ETS-LINDGREN 3117-PA 00201874 2021-05-29
Conducted Emission on AC Mains
Equipment Manufacturer Model No. Serial No. Cali. until
. 1316.3003K07-
EMI Test Receiver | R&S ESR7 101181-K3 2021-11-21
Artificial Mains
Network R&S 3816/2SH 00201088 2021-11-21
Artificial Mains .
Network ETS-Lindgren ESH2-75 860014/024 2021-11-21
Pulse Limiter R&S ESH3-722 0357.8810.54 2021-11-21
Test Software Audix e3 9.160323 N/A

2.3 Traceability

All measurement equipment calibrations are traceable to NIM (National Institute of Metrology) or where
calibration is performed in other countries, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’'s specifications. Additionally all equipment s verified for proper performance on a regular
basics using in house standards or comparisons.

2.5 Measurement Uncertainty

The estimated combined standard uncertainty for radiated emissions and conducted emissions
measurements as below table.

Parameter Uncertainty
Conducted Emission, (9kHz to 150kHz)/(150kHz to 30MHz) +3.2dB/+2.7dB
Radiated Emission (3m SAC), 30MHz to 1000MHz +4.52 dB
Radiated Emission (3m SAC), above 1000MHz +4.37 dB
Temperature +1°C
Humidity 5%
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2.6 Location of Original Data

The original copies of all test data taken during actual testing were attached at Appendix A & B of this

report and delivered to the applicant. A copy has been retained in the TUV Rheinland (Shenzhen) Co.,
Ltd. file for certification follow-up purposes.

2.7 Status of Facility Used for Testing

The Shenzhen UnionTrust Quality and Technology Co., Ltd. Test facility located at Error! Reference s

ource not found.is listed on the US Federal Communications Commission list of facilities approved to
perform measurements.
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3 General ProductiIinformation

3.1 Product Function and Intended Use

The T11012860 is a tracking device, it supports LTE-M/NB-loT/2G GSM Quad band, 2.4GHz WiFi and
915MHz wireless technology.

This report is only for EMC requirements.

For details refer to the User Manual, Technical Description and Circuit Diagram.

3.2 Ratings and System Details

Table 2: Technical Specification of EUT

General Information of EUT Value

Kind of Equipment Quarterback Gateway

Type Designation T11012860

FCCID SRMT11012860
12/ 24V DC car Charger

Operating Voltage AC/DC Adapter
Rechargeable Battery (4.2V)

Testing Voltage AC/DC Adapter
Rechargeable Battery (4.2V)

Technical Specification FHSS

Frequency Range 902.306 - 922.396MHz
Channel Number 50 channels
Channel Separation 410 KHz
Technical Specification WiFi
Frequency Range 2412-2462MHz
Channel Number 11 channels
Channel Separation 5MHz
Technical Specification LTE-M/NB-1oT/2G GSM
GSM 850/1900, LTE Cat M1 Band 2/4/5/12/13/26,
Frequency Range NB-loT Band 2/5/12/13/26

Refer to related report for detail wireless specification.
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3.3 Independent Operation Modes

The basic operation modes are:

A. On, Normal Operation (Radio Link)
B. Data transfer with PC

3.4 Noise Generating and Noise Suppressing Parts

Refer to Circuit Diagram for further details.

3.5 Submitted Documents

- ID Label and Location Info - User Manual
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4 Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

Radio Spectrum: The equipment under test (EUT) was configured at its highest power output in
order to measure its highest possible radiation and conducted level. The test modes were adapted
accordingly in reference to the instructions for use.

Emission: The equipment undertest (EUT)was configured to measure its highest possible radiation
level. The test modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Test operation refers to test setup in chapter 5. All tests were performed according to the procedures in
ANSI C63.4: 2014.

4.3 Special Accessories and Auxiliary Equipment

Table 3: Auxiliary Equipment Used during Test

Description Manufacturer Model S/N Rating

Sensor Sensitech Inc. T11012860 N/A

4.4 Countermeasures to Achieve EMC Compliance

The test sample which has been tested contained the noise suppression parts as described in the
Technical Construction File (TCF).

No additional measures were employed to achieve compliance.
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4.5 Test Setup Diagram

Diagram of Measurement Configuration for Radiation Test (Below 1GHz)
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Diagram of Measurement Configuration for Radiation Test (Above 1GHz)
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Diagram of Measurement Configuration for Mains Conduction Measurement
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5 TestResults

5.1 Transmitter Requirement & Test Suites

5.1.1 Conducted Emission on AC Mains

RESULT:

Test Specification
Test standard
Basic standard
Frequency range
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Earthing

Ambient temperature
Relative humidity
Atmospheric pressure

Pass

FCC Part 15.107(a)

ANSIC63.4: 2014

0.15-30MHz

FCC Part 15.207(a) & FCC Part 15.107(a)
Shielded Room

2020-11-02 - 2021-01-12

Battery charged by AC/DC adapter with 120V/60Hz input
A B

Not connected

24.8°C

52 %

99.43 kPa

For the measurement records, refer to the appendix B.
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5.1.2 Radiated Emissions

RESULT:

Test Specification
Test standard

Basic standard
Frequency range
Classification
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Earthing

Ambient temperature
Relative humidity
Atmospheric pressure

Pass

FCC Part 15.109(a)

ICES-003

ANSIC63.4: 2014

30MHz to 18GHz

Class A

FCC Part 15.109(a)

3m Semi-anechoic Chamber & 3m Full-anechoic Chamber

2020-11-02 - 2021-01-12

Battery charged by AC/DC adapter with 120V/60Hz input
A, B

Not connected

25.1°C

42 %

100.6 kPa

For the measurement records, refer to the appendix B.
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6 Photographs ofthe Test Set-Up

For photographs of the test set-up, refer to the appendix A.

7 Listof Tables
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Appendix B.1: Radiated Emissions, below 1GHz

The emissions exceed the limit is the fundamental emissions.
All operating conditions are tested and only the worst-case mode are reported.

B0

Level |[dBuVim}

Date: 2021-01-09

T

FOC PART 15B CLASS B JOMHZ-1eHI

30

Condition

Temp.(C]fHum.(%};

Press

Product

Model Ho.
Power Rating
Test Engineer

&0

: Gateway

: T118128a68
: AC 128V/66Hz

: Lucas
: TM1:Adapter Charging(120V~68Hz)+Battery+GNSS Rx+G5M 858 ldle+f

100

3m Horizontal
25.1(C) / 42%
- 1688 . 62kPa

Freguency (MHz}

200

500 1000

Test Mode
Fead Ant Preamp Aux Cable Limit Ower
Freq Lewel Factor Factor Factor Loss Lewel Line Limit Remark
MHz  dBuV  dB/m dB dd dB dBuV/m cBuV/m dE
1 153.163 49.19% 11.87 25.43 e.8@ 1.25 33.88 43.50 -9.62 QP
2 284,385 43.14 15.8% 28.21 @.06¢ 1.44 32,26 43.58 -11.24 (P
3 296.582 46.87 19.63 27.99 e.88 1.64 3935 46.880 -6.65 QP
4 338.855 44.53 20.85 28.24 e.8@ 1.75 38.92 46.80 -7.983 QP
5 421.329 4e8.86 22.47 28.78 ©.8¢ 1.93 36.48 46.88 -9.52 (P
6 PP 923,171 38.80 38.14 23.83 @08 2.838 42.19 46.88 -3 .81 QP
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Level (dBuWim} Date: 2021-01-09

BO

T

FOC PART 158 CLASS B 30MHZ-1HI

30

Condition

50 100 200 500 1000
Freguency (MHz}

Im Vertical

Temp.[C]fHum.(%}; 25.1(C) / 42%

Press

Product

Model Ho.
Power Rating
Test Engineer
Test Mode

Freq

- 188 _62kPa

: Gateway

: T11l@l2B68

: AC 128V /88Hz

: Lucas

: TM1:Adapter Charging(l20V~68Hz)+Battery+GNSS Rx+GSM 858 ldle+t

Read ant Preamp Aux Caeble Limit Oyer
Level Factor Factor Factor Loss Lewel Line Limit Remark

MH=z

14a. 777
153.163
294 426
338.855
424, 38

LA e L Pl

dBuY  dB/m dB ds dB dBuV/m dBuV/m dB

52.72 11.58 23.48 ©.0d 1.28 36.94 43.50 -6.56 QF
52.46 11.87 28.43 6.8 1,25 37.15 43,58 -6.35 QP
41 67 1358 2799 6,68 1.64 34 .91 46 86 -11.869 QP
43.17 28.88 25.24 ©.0d 1.75 37.5& 46.80 -3.44 QP
19.41 22.41 28.80 0.06 1.94 34.9c 46.060 -11.84 QP
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- Lewvel (dBuVim} Date: 2021-01-11
T
o FOC PART 15B CLASS B J0MHZ-TGHT
Al 1
40 !
a0
20
10
i
-10
-20
30 50 100 200 500 1000
Frequency {(MHz}
Condition : 3m Vertical
Temp. (C)/Hum.(%): 25.1(C) / 42%
Press - 188 _62kPa
Product 1 Gateway
Model HNo. : T11@l2868
Power Rating v AC 128V/6eHz
Test Engineer : Lucas
Test Mode : TMe: FIE7r# (GEECS5120VFE £+ 0 E £ h)
Read ant Preamp Aux Caeble Limit Over
Freq Lewvel Factor Factor Factor Loss Level Line Limit Remark
MHz dBuY d3/m dB dg dB dBuV/m dBuV/m dB
1 33.8e7 37.51 23.32 23.81 0.0 @.72 32.74 48.88 -T7.26 QP
2 42.835 48.14 18.58 28.79 @.08 ©.86 20.79 46.60 -9.21 (P
3 51.176 45.82 12.55 285.78 a8._ad 8.88 29.59 48.88 -18_.41 QF
4 136.264 34.8@ 1l.68 28.5@ @.ed 1.19 38.29 43.5@ -5.21 QP
5 412.548 44,97 22.25 28.72 e.e@ 1.52 40.42 46.68 -5.5B (P
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- Level (dBuYim} Date: 2021-01-11
T
- FOLC PART 15B CLASS B J0MHZ-1)EHI
il
40
30
20
10
i
-1l
-20
30 50 100 200 K00 10040
Freguency (MHz}
Condition : 3m Horizontal
Temp.(C)/Hum.(%): 25.1(C) / 42%
Press - 188 _62kPa
Product 1 Gateway
Model Ho. : T11812368
Power Rating : AC 128V/6BHz
Test Engineer : Lucas
Test Mode : TMe: FiE 7 ¥ (GE IS 120V S+ 0 A =)
Read aAnt Preamp fux Ceble Limit Over
Freq Lewvel Factor Factor Factor Loss Level Line Limit Remark

MHz  dBuY dB/m dB df dB dBuV/m dBuV/m dB

1 137.84@ 5@.81 11.43 23.49 @.8d 1.19 34.94 43.58 -3.56 QF
2 167.814 46.89 15.14 28.3¢ @.86 1.31 34.98 43.50 -8.52 (P
3 225,427 46.28 16,13 28.16 ©.8d 1.49 35.66 46.88 -18_.34 QF
4 296,582 47.43 19.e3 27.99 ©.¢2 l.o4 40.73 40.80 -5.27 QF
5 PP 35722 4H.68 2.8 24.62 .88 1.8% 43.58 46.68 -2.18 QF
& 972283 37.37 3815 2869 008 3.09 41.92 54.80 -12 88 QP
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Appendix B.2: Radiated Emissions, 1GHz to 6GHz

BO

-10

Level |[dBuVim}

Date: 2021-01-09

FCC PART 158 CLASS E Above 1GHz-Peak

-20
1000 1200

Condition

Temp.(C]fHum.(H};

Press
Product

Model Ho.
Power Rating
Test Engineer

1500

2000

: Gateway

+ T118128a68
: AC 128V/66Hz

: Lucas
: TM1:Adapter Charging(120V~60Hz)+Battery+GNSS Rx+GSM 858 ldletf

3m Horizontal
25.1(C) / 42%
- 1688 . 62kPa

5000
Freguency (MHz}

10000 18000

Test Mode
Fead Ant Preamp Aux Cable Limit  Ower
Freq Lewvel Factor Factor Factor Loss Lewel Line Limit Remark

MHz  dBuY dB/m dB df dB dSuV/m dBuV/m dB
1878.208 53.80¢ 30.84 45,87 0.8 5.45 43.25 74.80 -30.75 Pesk
3434.138 46.36 33.24 46,86 ©8.00 B.21 48.89 74.608 -23.11 Peak
FIM.JVI 45,18 35,98 A6.847 ©.88 11.89 46.82 74.80 -27_18 Pe=zk
12606.838 42.45 38.68 46.80 @.88 14.85 49.78 T4.80 -24.38 Peak
16124.148 48.55 48.57 46,37  6.82 17.29 52.84 74.80 -21.96 Pesk
PP17896.848 38.55 41.74 45.17 @.88 18.24 353.36 74.80 -20.64 Peak

(s W o I A TR N Ry P
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= Level (dBuVim} Date: 2021-01-09
FCC PART 158 CLASS|E Above 1GHz-Peak

i
Bl FLC HT 158 [LALS B -'__--iE;
Al
40
30
20
10

i
-0
-2l

1000 1200 1500 2000 5000 10000 18000

Condition :
Temp. (C)/Hum. (%) :
Press

Product

Model Ho.
Power Rating
Tect Engineer

Freguency (MHz}

3Im Vertical
25.1(C) / 42%

. 188 _62kPa

1 Gateway

+ T11e128648

+ AC 128V 8BHz

Lucas

: TM1:Adapter Charging(l28V~68Hz)+Battery+GNSS Rx+GSM 850 ldle+E

Test Mode
Read ant Preamp fux Ceble Limit Over
Freq Lewvel Factor Factor Factor Loss Lewvel Line Limit Remark
MH=z dBuVY  dB/m dB dd dB dSuV/m dBuV/m dE
1 1871.981 52.55 3@.56 46.86 .08 5.48 41.73 T4.0@ -32.27 Peak
2 5554.868 44.46 35.18 45.67 8.88 19.46 44,37 74,80 -29.63 Pesk
3 7726777 A5.83 36.88 A5.07 p.o8 11.89 A6 85 74.86 -27.15 Pezk
4 9741.481 44,16 37.19 45.84  0.08 13.90 49,41 T4.80 -24.50 Peak
5 14277.418 39.86 39.23 43.47 8.88 15.29 58.91 74,808 -23.89 Pesk
6 PP1A312.828 48.34 A1. 85 45.49 @88 17.37 52.28 T4.80 -21_T72 Peak
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EnLevelldEuurnn Date: 2021-01-09
FCC PART 158 CLASS B Above 1GHz-Peak
T
GO
il
40
30
20
10
0
-0
-20
1000 1200 1500 2000 5000 10000 18000
Freguency {(MHz}
Condition : 3m Horizontal
Temp.(C)/Hum.(%): 25.1(C) / 42%
Press - 188 .62kPa
Product 1 Gateway
Model Mo + T11@12868
Power Ratimg : TYPE-C SV
Tect Engineer : Lucas
Test Mode : TMA: FIE e B (TYPE-CFE EE+35 0 A B fl )
Fead ant Preamp fux Cable Limit Ower
Freq Lewvel Factor Factor Factor Loss Lewel Line Limit Remark

MHz  dBuY  dB/m dB df dE dBuV/m dBuV/m dE

1 PP 1817.529 6&3.06 39.96 446.74 @.98 5.49 52.77 T4.8@ -21.23 Pesk
2 1155.818 54.46 38.69 4/.84 0.8 5,47 43,58 74,080 -20.42 Pezk
3 A777.554 A8.36 34.16 46.56 6.68 9.49 4545 T4.88 -28.55 Pesk
4 11e57.47¢ 43.08 38.26 45.87 0.88 14.40 49.67 T4.80 -24.33 Peak
£ 13241.8968 48.98 38.85 44,17 8.0 15.77 51.43 74,80 -22.57 Pesk
6  16791.358 48.49 41.27 45.95 @.8d 17.59 51.48 T4.80 -21_68 Peak
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BD Level (dBu'im} Date: 2021-01-09
FCC PART 158 CLASS|E Above 1GHz-Peak
T
o FLCC PART 15B CLAES B Above 1GHZ-A\
i
40
30
20
10
i
-1l
-20
1000 1200 1500 2000 S000 10000 18000
Frequency (MHz}
Condition : 3m Vertical
Temp. (C)/Hum. (%): 25.1(C) / 42%
Press - 188 _62kPa
Product : Gateway
Model HNo. : T118128368
Power Rating : TYPE-C SV
Tect Engineer ¢ Lucas
Test Mode : TMA: BB 73 (TYPE-CFE B+ ig A B )
Fead ant Preamp fux Cable Limit Owver
Freg Level Factor Factor Factor Loss Lewel Line Limit Remark

MHz  dBuY dB/m dB df dB dBuV/m dBuV/m dE

1 1817.529 59.56 30.74 453.74 ©@.88 5.49 49,85 7T4.80 -24.95 Peak
2 1162.532 54.38 38.25 47.86 ©6.806¢ 5.47 42,96 74.60 -31.04 Pezk
3 2384.166 53.18 31.91 45.83 @.88 &£.89 43.95 T74.88 -308.85 Peak
4 2ad6.164 54.24 32,28 43.84 @.08 7.17 45.65 T4.8@ -28.35 Peak
5 454,087 52.19 33.66 46.81 06.86 B.24 46,68 74.60 -27.32 Pezk
6 PP16694.378 41.37 41.43 45 83 @88 17.54 53.56 7T4.80 -20_44 Peak
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A TUVRheinland®

Appendix B.3: Conducted Emissions on AC Main

Charging with wireless link

pp LEve! [4Buv) Date: 2020-11-04
T
B0 __'———______h_ -~ FCC PART15 CLASS B QP
- FCC PART15 CLAS5-B A
50
Ao
30
| ¢
10
0
10
-20
A5 2 ] 1 2 10 20 30
Froguancy (MHz}
Site Shielding Room
Condition : Line
Temp. (C)/Hum. (%) : 24.8(C) /52%
Praosc : 99 43kPa
Product : Gateway
Model RNo. : T11912868
Power Rating - AC 128V EBHz
Test Engineer Tripp
MNote
Read LISMN Cable Aux Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz  dBuV df dB dé  dBuV  dBuV dB
1 g.178e 12.86 -8.9@ g.al 9.94 21.11 54.9% -33.85 Averape
2 8.1788 33.43 -B.98 @.81 9.94 42.45 64.96 -22.48 (P
3 B.2868 13.89 -B_B5 8.81 9.93 22.17 53.37 -31.20 Averape
4 B.2e868 29.41 -8.86 2.8l 9.93 38.49 &3.37 -24.8B8 QP
7 B.8028 11.38 -8.53 B.a2 9.93 28,88 46.80 -25.20 Average
& 0.802¢ 19.84 -8.53 @.82 9.93 28.46 56.00 -27.54 QF
9 1.1339 12.2¢ -9.58 B.82 9.93 M.e> 46.8@ -24.35 Average
16 1.1339 208.82 -B.58 @.82 9.93 29.47 56.08 -26.53 QP
11 6. 36856 6.46 -8_21 g.a7 9.76 16.88 50.88 -33.92 Average
12 B.3@85%6 15.95% -8.21 B.87 S.78 25.57 eR.8Q -34.43 QP
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B0 Level (dBuW) Late: 2020-11-U4
o)
50 ¥ '“-h____q_‘q_ FCC PART16 CLASS BOP
50
40
30
| W
10
i
-10
-20
gJ5 2 L} 2 10 20 30
Frequency (MHZ}
Site : Shielding Room
Condition 1 Neutral
Temp.(C)/Hum. (¥): 24.8(C) /52%
Press : 99.43kPa
Product ; Gateway
Model No. : T11912B68
Power Rating : AC 128V/68Hz
Test Engineer : Tripp
Note
Fead LISN Cable Aux Limit Ower
Freq Level Factor Loss Factor Level Lime Limit Remark
MHz  dBuV dg dB dé  dBu¥  dBuV dB
1 8.16286 16.32 -0.91 8.8l 9.94 25.86 055.36 -29.50 Average
2 8.1620 34.45 -8.91 8.81 9.94 43.49 &5.36 -21.87 QP
3 0.222¢6 7.75 -B.84 g.e1 9.93 16.85 52.74 -35.B9 Averape
4 F 8.2228 32.68 B.3 d. 81 9.93 41.78 B2.74 -20.9% Qf
5 8.32686 8.72 -8.76¢ 08.81 9.93 17.99 49.55 -31.65 Average
6 B.3268 25.43 -B.75 8.8l 9.93 34.66 59.55 -24.89 QF
& 8.442¢ 26.41 -8.69 @8.82 9.93 35.67 57.82 -21.35 Q
9 1.1339 11.29 -@.58 2.82 9.93 22.74 46.88 -25.26 Average
1@ 1.1339 28.73 -8.58¢ 8.82 9.93 38.18 56.80 -25.82 QP
11 647296 B.69 -A.2 8. .87 9.76 1B.31 506.88 -31.69 Averape
12 6.42%96 18.97 -0.21 g.a7 9.76 28.59 &p.2@ -31.41 QP
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