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Anmerkungen
Remarks

1 |Alle eingesetzten Prufmittel waren zum angegebenen Priifzeitraum geman eines festgelegten
Kalibrierungsprogramms unseres Prifhauses kalibriert. Sie entsprechen den in den Priifprogrammen
hinterlegten Anforderungen. Die Riickverfolgbarkeit der eingesetzten Priifmittel ist durch die Einhaltung der
Regelungen unseres Managementsystems gegeben.

Detaillierte Informationen beziglich Prifkonditionen, Prifequipment und Messunsicherheiten sind im Priflabor
vorhanden und kénnen auf Wunsch bereitgestellt werden.

The equipment used during the specified testing period was calibrated according to our test laboratory
calibration program. The equipment fulfils the requirements included in the relevant standards. The traceability
of the test equipment used is ensured by compliance with the regulations of our management system.
Detailed information regarding test conditions, equipment and measurement uncertainty is available in the test
laboratory and could be provided on request.

2 | Wie vertraglich vereinbart, wurde dieses Dokument nur digital unterzeichnet. Der TUV Rheinland hat nicht
Uberpruft, welche rechtlichen oder sonstigen diesbezilglichen Anforderungen fiir dieses Dokument gelten.
Diese Uberpriifung liegt in der Verantwortung des Benutzers dieses Dokuments. Auf Verlangen des Kunden
kann der TUV Rheinland die Giiltigkeit der digitalen Signatur durch ein gesondertes Dokument bestatigen.
Diese Anfrage ist an unseren Vertrieb zu richten. Eine Umweltgebuhr fiir einen solchen zuséatzlichen Service
wird erhoben. Informationen zur Verifizierung der Authentizitdt unserer Dokumente erhalten Sie auf folgender
Webseite: go.tuv.com/digital-signature

As contractually agreed, this document has been signed digitally only. TUV Rheinland has not verified and
unable to verify which legal or other pertaining requirements are applicable for this document. Such verification
is within the responsibility of the user of this document. Upon request by its client, TUV Rheinland can confirm
the validity of the digital signature by a separate document. Such request shall be addressed to our Sales
department. An environmental fee for such additional service will be charged. For information on verifying the
authenticity of our documents, please visit the following website: go.tuv.com/digital-signature

3 |Prufklausel mit der Note * wurden an qualifizierte Unterauftragnehmer vergeben und sind unter der jeweiligen
Prifklausel des Berichts beschrieben.

Abweichungen von Prifspezifikation(en) oder Kundenanforderungen sind in der jeweiligen Prifklausel im
Bericht aufgeflihrt.

Test clauses with remark of * are subcontracted to qualified subcontractors and descripted under the respective
test clause in the report.
Deviations of testing specification(s) or customer requirements are listed in specific test clause in the report.

4 |Die Entscheidungsregel fur Konformitatserklarungen basierend auf numerischen Messergebnisen in diesem
Prifbericht basiert auf der "Null-Grenzwert-Regel" und der "Einfachen Akzeptanz" gemaf ILAC G8:2019 und
IEC Guide 115:2021, es sei denn, in der auf Seite 1 dieses Berichts genannten angewandten Norm ist etwas
anderes festgelegt oder vom Kunden gewtnscht. Dies bedeutet, dass die Messunsicherheit nicht bericksichtigt
wird und daher auch nicht im Prifbericht angegeben wird. Zu weiteren Informationen bezueglich des Risikos
durch diese Entscheidungsregel siehe ILAC G8:2019.

The decision rule for statements of conformity, based on numerical measurement results, in this test report is
based on the “Zero Guard Band Rule” and “Simple Acceptance” in accordance with ILAC G8:2019 and IEC
Guide 115:2021, unless otherwise specified in the applied standard mentioned on Page 1 of this report or
requested by the customer. This means that measurement uncertainty is not taken in account and hence also
not declared in the test report. For additional information to the resulting risk based of this decision rule please
refer to ILAC G8:2019.
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Test Summary

5.1.1 ANTENNA REQUIREMENT
RESULT: Pass

5.1.2 MAXiMuM CONDUCTED OUTPUT POWER
RESULT: Pass

5.1.3 CONDUCTED POWER SPECTRAL DENSITY
RESULT: Pass

5.1.4 6DB BANDWIDTH
RESULT: Pass

51.5 99% BANDWIDTH
RESULT: Pass

5.1.6 20DB BANDWIDTH
RESULT: Pass

5.1.7 CARRIER FREQUENCY SEPARATION
RESULT: Pass

5.1.8 NUMBER OF HOPPING FREQUENCY
RESULT: Pass

5.1.9 TIME OF OCCUPANCY
RESULT: Pass

5.1.10 CONDUCTED SPURIOUS EMISSIONS MEASURED IN 100 KHz BANDWIDTH
RESULT: Pass

5.1.11 RADIATED SPURIOUS EMISSION
RESULT: Pass

51.12 CONDUCTED EMISSION ON AC MAINS
RESULT: Pass

6.1.1 ELECTROMAGNETIC FIELDS
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 of Radiated Spurious Emissions

2 Test Sites

2.1 Test Facilities
Shanghai ATBL Technology Co., Ltd.

5-6/F., Unit 1, No 8, Free Trade One Life Science and Sci-Tech Industrial Park,No.160, Basheng Road,
Pudong New District,Shanghai City, China

FCC Registration No.: 0031025281
ISED Company Number: 27371
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2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
Shanghai ATBL Technology Co., Ltd.
Radio Conducted Test
Equipment Name Manufacturer Model Serial No. Equrl\iac;nent Call'gt?lted
Power meter Anritsu ML2496A 1935001 SFV'\%T?)%L' 2025.07.17
Power sensor Anritsu MA2411B 1911006 S'\*A//*OT:,EL' 2025.07.17
Adjustable ; SHATBL-
Attoruator Agilent 8494B MY42144015 W009 2025.07.17
Environmental Test SHATBL-
Charmber KSON THS-B6C-150 9159K W19 2025.03.27
Spectrum analyzer R&S FSV40-N 101761 S'\J/'VAOT?,%L' 2025.07.17
Thermometer DeLi N/A N/A S'J\/AOEE;L' 2025.07.17
Test Software FALA LZ-RF N/A SHATBL- | 5555 07.17
W020
Radiated Spurious Emissions
Equipment Name Manufacturer Model Serial No. Equrl\inc;nent Caltljt;]rt?lted
Signal analyzer Agilent N9020A myso200811 | STATEL | 20250327
.. JPA0118-55- | 19100018000550 | SHATBL-
Amplifier JPT 303A 00 E006 2025.03.27
.. JPA- SHATBL-
Amplifier JPT 10M1G32 | 21010100035001 E005 2025.03.27
Antenna/Turn table - SHATBL-
Controller Brilliant N/A N/A E007 N/A
Loop
Antenna(9kHz- Daze ZN30900C 20077 SHATBL- | 5025.05.16
E042
30MHz)
Bilog Antenna SCHWARZBECK | VULB 9168 01174 S'?E’?)BgL' 2025.05.16
Broad-band Horn | o \vARZBECK | BBHA 9120D 02334 SHATBL- | 5555.05.16
Antenna EO009
Horn Antenna COM-POWER AH-1840 10100008 S'TE’?)Z?L' 2025.07.18
Thermometer DelLi N/A N/A Sl_é%:gl" 2025.07.17
Test Software FALA EMC- N/A N/A N/A
RI(Ver.4A2)
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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 is 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 Output Power 1.266dB
Power spectral density 1.282dB
Conducted spurious emissions 1.73dB
Radiated Spurious Emission 9KHz-30MHz 2.35dB
Radiated Spurious Emission 30MHz-1GHz 3.60dB
Radiated Spurious Emission 1GHz-18GHz 5.40dB

2.6 Location of Original Data

The original copies of all test data taken during actual testing were attached at Appendix 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 Shanghai ATBL Technology Co., Ltd. 5-6/F., Unit 1, No 8, Free Trade One Life Science and Sci-
Tech Industrial Park,No.160, Basheng Road, Pudong New District,Shanghai City, China is listed on the
US Federal Communications Commission list of facilities approved to perform measurements.
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3 General Product Information

3.1 Product Function and Intended Use

The T11013310 is a LTE-M/NB-10T/2G GSM Quad band tracking device, it also support Bluetooth,
2.4GHz WiFi and 915MHz wireless technologies.

This product including an approved WiFi/Bluetooth module with FCC ID: 2AC7Z-ESP32WROOM32E
with report no.: RSHD200218007-00B (Bluetooth) and RSHD200218007-00A(2.4GHz WiFi and BLE)
issued by Bay Area Compliance Laboratories Corp. (Kunshan).

This product including an approved WiFi/Bluetooth module with ISED Certification No.: 21098-
ESPWROOMB32E with report no.: RSHD200618005-08B (Bluetooth) and RSHD200618005-08A
(2.4GHz WiFi and BLE) issued by Bay Area Compliance Laboratories Corp. (Kunshan).

Since the WiFi module has no any change from the original granted one, only recheck the output power
and radiated spurious emission. All the other data can refer to report RSHD200218007-00B,
RSHD200218007-00A and RSHD200618005-08B and RSHD200618005-08A.

This report is only for Wi-Fi operation.

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 T11013310

FCCID SRMT11013310

ISED Certification Number 6654A-T11013310

HVIN T11013310

Operating Votiage Rechergosble Battery (4.2V)
Testing Voltage AC/DC Adapter

Rechargeable Battery (4.2V)

Antenna Type

Integral Antenna

Technical Specification of WiFi Module

WiFi Module Number

ESP32-WROOM-32E

2.4G Wi-Fi: 2412-2462 MHz with 5MHz Channel Spacing
BLE: 2402-2480MHz with 2MHz Channel Spacing
Bluetooth: 2402-2480MHz with 1MHz Channel Spaccing

Frequency Range

Type of Modulation DSSS, OFDM, GFSK, m/4-DQPSK, 8-DPSK

Antenna Gain 3.4dBi (Max)
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3.3 Independent Operation Modes

The basic operation modes are:
A. On, transmitting mode
1) Low Channel
2) Middle Channel
3) High Channel
B. On, Normal Operation (Radio Link)
C. Off

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
- Block Diagram - Schematics
- Operation Description
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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 under test (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 C63.10: 2013 and ANSI C63.4: 2014.

4.3 Special Accessories and Auxiliary Equipment

Table 3: Auxiliary Equipment Used during Test

Description Manufacturer Model S/IN Rating

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 30MHz)
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Diagram of Measurement Configuration for Radiation Test (Below 1GHz)
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Diagram of Measurement Configuration for Mains Conduction Measurement

EUT &
Support stand
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Testreceive | ||l J
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Ground plane

Diagram of Measurement Configuration for Conducted Transmitter Measurement

RF Cable
Test Receiver The EUT
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5 Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

RESULT: Pass

Test Specification
Test standard . FCC Part 15.247(b)(4) and Part 15.203
RSS-Gen Clause 6.8

According to the manufacturer declared, the EUT has an integral antenna, the directional gain of antenna
is 3.4dBi, and the antenna connector is designed with permanent attachment and no consideration of
replacement. Therefore the EUT is considered sufficient to comply with the provision.

Refer to EUT Photo for further details.
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5.1.2 Maximum Conducted Output Power

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(b)(2)&(3)
RSS-247 Clause 5.4(a)&(d)
Basic standard : ANSI C63.10: 2013
Not more than 1Watt(30dBm) for DTS in the band 902-
Limits : 928MHz and 2400-2483.5MHz _
Not more than 1Watt(30dBm) for FHSS with at least 50
hopping channels in the band 902-928MHz
Kind of test site :  Shielded Room
Test Setup
Date of testing . 2024-08-26
Input voltage . Fully charged battery
Operation mode A
Test channel . Low / Middle / High
Ambient temperature . 25°C
Relative humidity : 55 %
Atmospheric pressure : 101 kPa

Table 4: Test Result of Maximum Output Power of 2.4GHz WiFi and BLE

Measured ..

Test Mode TestMCEanneI Output Power L"vc't

(MHz) (dBm) Max. (W) B
2412 17.41
802.11b/1Mbps 2437 17.45
2462 19.16
2412 16.27
sgl\zﬂ.ggg/ 2437 16.46
2462 18.07
2412 16.57

802',1/'188"(';20/ 2437 16.67 0.0824 <10

2462 18.27 )
802.11n HT40/ 2422 16.57
MCSO 2437 16.81
2452 18.31
2402 6.96
BLE Mode 2440 7.05
2480 5.94

Max. Measured Value 19.16 0.0824

Note:

1) The cable loss is taken into account in results.
2) Max.E.l.LR.P. =19.16+3.4dBi = 22.56dBm = 0.18 < 4W
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Table 5: Test Result of Maximum Output Power of Bluetooth

Measured I
Test Mode Test(MCII-::)n e Output Power I'(W;t
(dBm) Max. (W)
BDR 2402 0.29
(GFSK) 2441 0.17
2480 0.92
2402 0.92
EDR
2441 2.6 0.0024
(1/4-DQPSK) 5480 329 <0.125
il ———
(8DPSK) 2480 3.74
Max. Measured Value 3.74 0.0024
Note:
1) The cable loss is taken into account in results.
2) Max.E.LR.P. = 3.74+3.4dBi = 7.14dBm = 0.05 < 4W
Output Power in Module Report.
WiFi&Bluetooth
Max Conducted
. Frequency Peak Output Limit
Channel (MHz) Power (dBm) Result
(dBm)
802.11b Mode
Low 2412 26.00 30 Pass
Middle 2437 2588 30 Pass
High 2462 25.59 30 Pass
802.11g Mode
Low 2412 2542 30 Pass
Middle 2437 2538 30 Pass
High 2442 2511 30 Pass
802.11n-HT20 Mode
Low 2412 2548 30 Pass
Middle 2437 2548 30 Pass
High 2462 2523 30 Pass
802.11n-HT40 Mode
Low 2422 2497 30 Pass
Middle 2437 2578 30 Pass
High 2452 2379 30 Pass
BLE Mode
Low 2402 71.56 30 Pass
Middle 2440 7151 30 Pass
High 2430 713 30 Pass




A TUVRheinland®

Priifbericht - Produkte
Test Report - Products

Prifbericht -Nr.:  CN2479N8 002 Seite 16 von 23
Test Report No. Page 16 of 23
Bluetooth:
Mode Frequency Output Power Lhaj;
(MHz) (dBm) (mW) (m
2402 7.22 5.27 1000
BDR -
(GFSK) 2441 733 541 1000
2480 6.01 401 1000
2402 048 8.87 125
EDR .
(n/4-DQPSK) 2441 9 61 914 125
2480 021 8.34 125
2402 0.03 0.84 125
EDR .
(SDPSK) 2441 9.09 0.08 135
2480 061 014 125
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5.1.3 Conducted Power Spectral Density

RESULT: Pass

Test Specification

Test standard : FCC Part 15.247(e)
RSS-247 Clause 5.2(b)

Basic standard : ANSI C63.10: 2013

Limits . <8dBm/ 3kHz

Kind of test site . Shielded Room

For the measurement records, refer to reports RSHD200218007-00A and RSHD200618005-08A.

5.1.4 6dB Bandwidth

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(a)(2)
RSS-247 Clause 5.2(a)
Basic standard : ANSI C63.10: 2013
Limits . Atleast 500kHz for bandwidth(DTS)
Kind of test site :  Shielded Room

For the measurement records, refer to reports RSHD200218007-00A and RSHD200618005-08A.

5.1.5 99% Bandwidth

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(a)

RSS-Gen Clause 6.7
Basic standard : ANSI C63.10: 2013
Kind of test site . Shielded Room

For the measurement records, refer to report RSHD200218007-00A, RSHD200218007-00B,
RSHD200618005-08A and RSHD200618005-08B.
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5.1.6 20dB Bandwidth

RESULT: Pass

Test Specification

Test standard : FCC Part 15.247(a)(1)

RSS-247 Clause 5.1(a)
Basic standard : ANSI C63.10: 2013
Kind of test site . Shielded Room

For the measurement records, refer to reports RSHD200218007-00B and RSHD200618005-08B.

5.1.7 Carrier Frequency Separation

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(a)(1)
RSS-247 Clause 5.1(b)
Basic standard : ANSI C63.10: 2013
Limits : 2 25kHz or 2/3 of 20dB bandwidth, whichever is greater
Kind of test site :  Shielded Room

For the measurement records, refer to reports RSHD200218007-00B and RSHD200618005-08B.

5.1.8 Number of Hopping Frequency

RESULT: Pass

Test Specification

Test standard . FCC part 15.247(a)(1)(iii)
RSS-247 Clause 5.1(d)

Basic standard : ANSI C63.10: 2013

Limits : >15 non-overlapping channels

Kind of test site :  Shielded Room

For the measurement records, refer to reports RSHD200218007-00B and RSHD200618005-08B.
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5.1.9 Time of Occupancy

RESULT: Pass
Test Specification
Test standard FCC part 15.247(a)(1)(iii)
RSS-247 Clause 5.1(d)
Basic standard ANSI C63.10: 2013
Limits <04s
Kind of test site Shielded Room
For the measurement records, refer to reports RSHD200218007-00B and RSHD200618005-08B.
5.1.10 Conducted Spurious Emissions Measured in 100 kHz
Bandwidth
RESULT: Pass

Test Specification
Test standard

Basic standard
Limits

Kind of test site

FCC Part 15.247(d)

RSS-247 Clause 5.5

ANSI C63.10: 2013

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

In addition, radiated emissions which fall in the restricted
bands, must also comply with the radiated emission limits
specified in 15.209(a)

Shielded Room

For the measurement records, refer to report RSHD200218007-00A, RSHD200218007-008B,
RSHD200618005-08A and RSHD200618005-08B.
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5.1.11 Radiated Spurious Emission

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(d) & FCC Part 15.205
RSS-247 Clause 3.3

Basic standard : ANSI C63.10: 2013

Limits . Refer to 15.209(a) of FCC part 15.247(d)

Kind of test site : 3m Semi-anechoic Chamber

Test Setup

Date of testing : 2024-09-09

Input voltage : Fully charged battery, AC 120V/60Hz

Operation mode A

Test channel . Low / Middle / High

Ambient temperature . 25°C

Relative humidity : 55 %

Atmospheric pressure : 101 kPa

Remark:

Testing was carried out within frequency range 9kHz to the tenth harmonics. Only the worst case spurious
emissions configuration of the each mode were reported.

For the measurement records, refer to the appendix B.
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5112 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 15.207(a) & FCC Part 15.107(a)
ANSI C63.10: 2013 & ANSI C63.4: 2014
0.15 — 30MHz

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

2024-09-27

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

Not connected

22 °C

56 %

101 kPa

For the measurement records, refer to the appendix B.
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6 Safety Human Exposure

6.1 Radio Frequency Exposure Compliance

6.1.1 Electromagnetic Fields

RESULT: Pass

Test Specification

Test standard : CFRA47 FCC Part 2: Section 2.1091
CFR47 FCC Part 1: Section 1.1310
FCC KDB Publication 447498 v06
FCC KDB Publication 865664 D02 v01r02

FCC requirement: Systems operating under the provisions of this section shall be operated in a manner
that ensures that the public is not exposed to radio frequency energy level in excess limit for maximum
permissible exposure. In accordance with 47 CFR FCC Part 2 Subpart J, section 2.1091 this device has
been defined as a mobile device whereby a distance of 20cm normally can be maintained between the user
and the device.

MPE Calculation Method according to OET Bulletin 65
Power Density: Smwiem?= PG/4TTR? or EIRP/4TTR?

Where:

S = power density (mW/cm?)

P = power input to the antenna (mW)

G = power gain of the antenna in the direction of interest relative to an isotropic radiator

R = distance to the center of radiation of the antenna (cm)

The nominal maximum conducted output power specified:
26.00 dBm

From the peak RF output power, the minimum mobile separation distance, d=20 cm, as well as the
antenna gain (3.4 dBi), the RF power density can be calculated as below:

S(mwiem?= PG/4TTR? = 0.17 mW/cm?

Limits for Maximum Permissible Exposure (MPE) according to FCC Part 1.1310: 1.0 mW/cm2

“RF Radiation Exposure Statement Caution: This Transmitter must be installed to provide a
separation distance of at least 20 cm from all persons.”
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7 Photographs of the Test Set-Up

For photographs of the test set-up, refer to the appendix A.
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Appendix A: Photographs of the Test Set-Up
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Photograph 1: Set-up for Radiated Spurious Emission, Below 1GHz

Photograph 2: Set-up for Radiated Spurious Emission, Above 1GHz
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Photograph 3: Set-up for AC Conducted Emissions Test
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Note 1: Testing was carried out within frequency range 9 kHz to the tenth harmonics. The measurement results below
30MHz were greater than 20dB below the limit, so only the radiated spurious emissions from 30MHz to 10GHz were
reported. All test mode were tested and only the worst-case mode reported.

Appendix B.1: Test Results of Radiated Co-location Spurious Emissions

30MHz - 1GHz
g0.0 dBu¥/m
70
60
FCC Part15 RE-Class B_30:1000MHz
50 |—
|
40 5
2 ;
2
2 !
1
20
10
0.0
30.000 6000 [MHz] 300.00 1000.000
Site: Antenna:Horizontal Temperature("C):23(C)
Limit: FCC Partl5 RE-Class B_30- Humidity(%):53%
1000MHz

EUT: Quarterback Gateway Test Time: 2024/9/27 15:39:25
M/N.: Gateway Power Rating: AC120V/60Hz
Mode: Bluetooth+4G+915MHz Test Engineer: Bosco
Note:
No. | Frequency | Reading | Factor Level Limit Margin | Det. | Height | Azimuth | Remark

(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) | (dB) (cm) (deg)
1 102.3596 57.02 -33.27 23.75 43.50 -19.75 | peak| 200 172
2 125.4457 65.13 -31.54 33.59 43.50 991 | peak| 200 343
3% | 135.9822 65.66 -30.08 35.58 43.50 -7.92 | peak| 200 0
4 202.1005 62.32 -32.53 29.79 43.50 -13.71 | peak| 200 307
5 246.8149 68.07 -30.57 37.50 46.00 -8.50 | peak| 200 316
6 293.0842 57.10 -28.67 28.43 46.00 -17.57 | peak| 200 13
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g0.0 dBu¥Y/m

70

60
FCC Part15 RE-Class B_30-1000MHz

2 [

40

34 b
30 ;
1 , ; 6

20
10

0.0

30.000 60.00 [MHz] 200.00 1000.000
Site: Antenna:Vertical Temperature('C):23(C)
Limit: FCC Part15 RE-Class B_30- Humidity(%):53 %
1000MHz
EUT: Quarterback Gateway Test Time: 2024/9/27 15:41:14
M/N.: Gateway Power Rating: AC120V/60Hz
Mode: Bluetooth+4G+915MHz Test Engineer: Bosco
Note:
No. | Frequency | Reading | Factor Level Limit Margin | Det. | Height | Azimuth | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m)| (dB) (cm) (deg)

1 102.3597 60.29 -33.27 27.02 43.50 -16.48 | peak| 100 351

2 140.3421 54.58 -29.66 24.92 43.50 -18.58 | peak| 100 251
3% 1 202.1005 62.55 -32.53 30.02 43.50 -13.48 | peak| 100 106

4 213.0151 62.26 -32.85 29.41 43.50 -14.09 | peak| 100 88

5 245.9509 60.39 -30.54 29.85 46.00 -16.15 | peak| 100 337

6 372.0045 52.14 -26.88 25.26 46.00 -20.74 | peak| 100 165




o /A TOVRheinland®

CN2479N8 002

Priifbericht - Produk
rifbericht - Produkte Page 4 of 9

Test Report - Products

S N TR R B AT Wy R W S e L

Radiated Emission Measurement

Project Mo.: Dala #3 249 1901604
0.0 didm
L]
m
w %
m
[}
FOC Pt 5 RE-Class B_30-1000HHz
L1} Maugie £ dE [
]

|
an , |

|
Jm frr

“Mf\»jﬂ/\ WT;W -

0000 w000 L] F00.00 080,000
Site Polarization: Horizontal Temperature: 22
Limit FCC Part15 RE-Class B_30-1000MHz FPower. Full battery Humidly: &7 %RH
EUT: Quarterback Gateway Distance: 3 m

MM T11013310
Maode: MBIOT+WIFI+215k

Mote:

He- Frml:-lezr;w ?SEE‘I..TJE [E;rdnf; (dlgli::l'e.':'n} [dElL::‘.rlftm}M(:E;:n petecur | 22N | “aag) | PIF| Remark
1+ | o1606a7 | 0526 | 1860 | 7857 | 4800 |3257 | peak | 150 | 380 | F

2 | 538032 | 4045 | 2004 | 2041 | 4000 |-1050| peak | 150 | 380 | P

3 | 088328 | 57.79 | -33.72 | 2407 | 4350 |-1043| peak | 150 | 380 | P

4 | 1553844 | 5546 | 2803 | 2852 | 4350 |-1607| peak | 150 | 380 | P

§ | 2511804 | 63.80 | -30.67 | 3313 | 46.00 |-1287| peak | 150 | 380 | P

Field strength exceeds the limit is fundamental emission.
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Radiated Emission Measurement
Project No.: Data #4 20240008 181741

100 dBuv/m

oo
an

an a
0

[:]1]
FCC Pant15 RE-Clazs B_20-1000MH=

50 Mangin -6 dB B
I
A0 [ | L
I pﬂﬂ:
an 7
AVE
20
n
iR}
A0 0.00 [MAz) 300,00 U0,
Site Polarization: Vertical Temperature: 22
Limit: FCC Part15 RE-Class B_30-1000MHz Power: Full hattery Humidity: 47 %RH
EUT: Cwarterback Gateway Distance: 3m
MM T11013310
Mode: NBIOT+WIFI+315M
Mote:
No. Frequency | Reading | Factor | Level Limit |Margin o Height | Azimuth | o | oo g

{MHz) (dBuv) | (dBfm) |(dBuV/m)|({dBuVim)| (dB) fem) | (deg}

32,974 6483 | -2967 | 3516 4000 | -484 | peak | 150 | 360
552207 5884 | -2800 | 2994 4000 |-1006| peak | 150 | 360
088326 6260 | -3372 | 2888 4350 |1462| peak | 150 | 360
2529482 6734 | -3066 | 36.68 46.00 | -9.32 | peak | 150 | 360
* | 916.0687 grez2 | -16.69 | 8113 46.00 | 3513 | peak | 150 | 360
3267395 Bs03 | 2772 | 2T 4600 |-1869| peak | 150 | 360

| | | | =
| M| || o oo

Field strength exceeds the limit is fundamental emission.
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Radiated Emission Measurement
Project Mo.: Data #1 2024/9/9 18:02:48

an

an
FCL Pait1% RE-Class B_Above 16Hz_PF

'

z FCC Part15 RE-Class B Abowe 1GHz BVe
50 i

40

peak
an a

AYG

20 ﬁ

Site Polarization:  Horizontal Temperature: 22
Limit: FCC Part15 RE-Class B_Above 1GHz_PK Power. Full battery Humidity: 47 %:RH
EUT: Quarterback Gateway Distance: 3 m

MM T11013310
Mode: NBICT+WIFI+915M

Mote:

No. Fr?r?ﬂlﬂw F{e:?ggﬁ {E?n?; m'.ﬂﬁ'm; [dléhnﬁ}lttm} h}adlg}m Detctor | "R | “aeg) |PIF| Remark
1 | 1522000 | 4582 | 2580 | 2002 | 5400 |2308| AVG | 150 | 360 | P

5 | 1603000 | 6322 | 2600 | 3722 | 7400 |3678| peak | 150 | 360 | P

3 | 2404000 | 7646 | 2358 | 5288 | 7400 |2112| peak | 150 | 360 | P

4* | 2413000 | 66.03 | -2354 | 4249 | 5400 |-1151] AVG | 150 | 360 | P

5 | 8065000 | 3870 | -1125 | 2745 | 5400 |2655| AVG | 150 | 360 | P

6 | 8056000 | 5045 | -1127 | 2918 | 7400 |3482| peak | 150 | 360 | P

7 | 9504000 | 5423 | -1093 | 4330 | 7400 |3070| peak | 150 | 360 | P

8 | 9513000 | 4210 | -1093 | 3117 | 5400 |2283| AVG | 150 | 360 | P
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Radiated Emission Measurement

FCC Part15 RE-Clazs B Abowe 1GHz BV e

Project No.: Data #2 2024/302 12:00:12
noo  dem
oo
an
a0
FLL Part15 RE-Class B_gbove 16Hz_PE
0
&0 2

a0

40

an

20

Site Folarization: Vertical Temperature: 22
Limit: FCC Part15 RE-Class B_Above 1GHz_PK Power: Full battery Humidity: 47 %RH
EUT: Quarterback Gateway Distance: 3m

M/N: T11013310

Mode: NBIOT+WIFI+515M

Mote:
No. Frﬁnﬂw ngggﬁ {Zg?n?; m'éﬁfﬁ'm} (dELaLn\}Iftm} ﬂiﬁ;n Detector | DY | “Gag) |P/F| Remark

1 1584000 6598 | -2598 | 41.00 7400 |-3300| peak | 150 | 360 | P

2 2404.000 8114 | -23588 | B7T56 7400 |-1644| peak | 150 | 360 | P

3 1584.000 45388 | -2598 | 2280 5400 |-3110| AVG | 150 | 360 | P

4 * | 2413.000 7120 | -2354 | ATE6 B400 | 634 | AVG | 180 | 3BO | P

5 8965.000 3848 | -1125 | 2724 A400 |-26.76| AVG | 180 | 360 | P

6 9613.000 4212 | 1083 | 3118 B4 00 |-2281| AVG | 180 | 360 | P

7 8956.000 5083 | -11.27 | 3866 7400 |-2434| peak | 150 | 2360 | P

a 9604.000 53.57 | -1093 | 4264 7400 |-3136| peak | 150 | 360 | P
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Appendix B.2: Test Results of Conducted Emission on AC Mains

100.0 dBu¥

90
80
70

FLCC Partlh CE-Class B_QP
60 I

50

40

30 i
peak

20 AVG

10

0.0
0.150 0.500 [MHz] 5000 30.000
Site: Phase: L1 Temperature(C):22(C)
Limit: FCC Part15 CE-Class B_QP Humidity(%):56%
EUT: Quarterback Gateway Test Time: 2024/9/2717:02:44
M/N.: Gateway Power Rating: AC120V/60Hz
Mode: BT+4G+915MHz Test Engineer: Bosco
Note:
No. | Frequency Reading Factor Measure- Limit Margin | Detector | Comment
(MHz) Level(dBuV) (dB) ment(dBuV) | (dBuV) (dB)

1 0.1500 10.84 19.42 30.26 56.00 -25.74 AVG

2 0.1539 29.82 19.42 49.24 65.79 -16.55 peak

3 0.2180 22.85 19.42 4227 62.89 -20.62 peak

4 0.2180 11.29 19.42 30.71 52.89 -22.18 AVG

5 0.3980 9.02 19.47 28.49 47.90 -1941 AVG

6 0.4020 16.45 19.47 35.92 57.81 -21.89 peak

7 * 0.4340 12.72 19.47 32.19 47.18 -14.99 AVG

8 0.4380 20.52 19.47 39.99 57.10 -17.11 peak

9 0.4860 10.30 19.47 29.77 46.24 -16.47 AVG

10 0.4900 19.37 19.46 38.83 56.17 -17.34 peak

11 29.2980 11.53 22.23 33.76 60.00 -26.24 peak

12 29.2980 5.02 22.23 27.25 50.00 -22.75 AVG
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1000 dBuv

90
80

70

FCC Part15 CE-Class B_QP
60 [

50 2
40 3
57 10 ]
0§ T - .'!:'
4 e peak
20
AVG
10
0.0
0.150 0.500 [MHz] 5.000 30,000
Site: Phase: N Temperature(C):22(C)
Limit: FCC Partl15 CE-Class B_QP Humidity(%):56%
EUT: Quarterback Gateway Test Time: 2024/9/27 17:04:53
M/N.: Gateway Power Rating: AC120V/60Hz
Mode: BT+4G+915MHz Test Engineer: Bosco
Note:
No. | Frequency Reading Factor Measure- Limit Margin | Detector | Comment
(MHz) Level(dBuV) (dB) ment(dBuV) [ (dBuV) (dB)
1 0.1539 10.30 19.44 29.74 55.79 -26.05 AVG
2% 0.1819 26.94 19.44 46.38 64.40 -18.02 peak
3 0.2740 17.57 19.44 37.01 61.00 -23.99 peak
4 0.2980 2.34 19.44 21.78 50.30 -28.52 AVG
5 0.3899 11.34 19.48 30.82 58.07 -27.25 peak
6 0.3980 2.24 19.48 21.72 47.90 -26.18 AVG
7 0.4300 11.68 19.48 31.16 57.25 -26.09 peak
8 0.4300 2.94 19.48 22.42 47.25 -24.83 AVG
9 0.4900 1.42 19.47 20.89 46.17 -25.28 AVG
10 0.4940 11.62 19.47 31.09 56.10 -25.01 peak
11 29.3020 11.64 21.84 33.48 60.00 -26.52 peak
12 29.3020 5.86 21.84 27.70 50.00 -22.30 AVG
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