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§2.1033 General Information

Applicant: Connected Holdings LLC

Applicant Address: 4740 Von Karman Suite 120, Newport Beach, CA 92660
Manufacturer: Connected Holdings LLC

Manufacturer Address: | 4740 Von Karman Suite 120, Newport Beach, CA 92660

Test Site: MRT Technology (Suzhou) Co., Ltd

Test Site Address: D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development

Zone, Suzhou, China

FCC Registration No.: 893164

FCC designation No.: CN1166

IC Registration No.: 11384A-1

Test Device Serial No.: | N/A [] Production [X] Pre-Production [ ] Engineering

Test Facility / Accreditations

Measurements were performed at MRT Laboratory located in Tian’edang Rd., Suzhou, China.

¢ MRT facility is a FCC registered (MRT Reg. No. 893164) test facility with the site description
report on file and has met all the requirements specified in Section 2.948 of the FCC Rules.

* MRT facility is an IC registered (MRT Reg. No. 11384A-1) test laboratory with the site
description on file at Industry Canada.

¢ MRT facility is a VCCI registered (R-20025, G-20034,
C-20020, T-20020) test laboratory with the site
description on file at VCCI Council.

¢ MRT Lab is accredited to ISO 17025 by the American
Association for Laboratory Accreditation (A2LA) under

Accredifted Laboratery

MRT TECHNOLO HOU) CO., LTD.
Suzhew, Ji of China

the American Association for Laboratory Accreditation
Program (A2LA Cert. No. 3628.01) in EMC,
Telecommunications and Radio testing for FCC,
Industry Canada, EU and TELEC Rules.

FCC ID: 2AEB4AMVO01 Page Number: 5 of 41
IC: 20080-AMV01
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1. INTRODUCTION

1.1. Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices

including intentional and/or unintentional radiators for compliance with the technical rules and

regulations of the Federal Communications Commission and the Industry Canada Certification and

Engineering Bureau.

1.2. MRT Test Location

The map below shows the location of the MRT LABORATORY, its proximity to the Taihu Lake.
These measurement tests were conducted at the MRT Technology (Suzhou) Co., Ltd. Facility
located at D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou,
China. The detailed description of the measurement facility was found to be in compliance with the
requirements of § 2.948 according to ANSI C63.4-2009 on September 30, 2013.
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2. PRODUCT INFORMATION

2.1. Equipment Description

Product Name: LTE Cat-M GPS Tracker
Model No.: AR-4MA

Marketing Name: Arrow-M

Hardware Version: P1

Software Version: V1

LTE Cat-M Operation

Band (s): FDD Band 4/ 13

GPS: 1575.42MHz

Working Voltage DC 12V

2.2. Product Specification Subjective to this Report

Tx Frequency Range Band 4: 1710.7MHz ~ 1754.3MHz
Band 13: 779.5MHz ~ 784.5MHz
Rx Frequency Range Band 4: 2110.7MHz ~ 2154.3MHz
Band 13: 748.5MHz ~ 753.5MHz
Bandwidth Band 4: 1.4MHz
Band 13: 1.4MHz
Type of Modulation QPSK/ 16-QAM
FCC ID: 2AEB4AMVO01 Page Number: 7 of 41

IC: 20080-AMVO01
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2.3. Description of Available Antennas

Antenna Type Frequency Band Max
Peak Gain (dBi)

GPS Internal Antenna

Chip 1575.42MHz 2

Cat-M Internal Antenna

FDD-Band 4 1

Chip

FDD- Band 13 1

2.4. Device Capabilities

This device contains the following capabilities:
Cat-M Band 4/13 and GPS.

2.5. Test Configuration

The device was tested per the guidance of ANSI C63.26-2015, ANSI/TIA-603-E-2016 and KDB
971168 D01v03. See section 3.0 of this report for a description of the radiated and antenna port
conducted emissions tests.

2.6. EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and no modifications were made during testing.

2.7. Labeling Requirements

Per 2.1074 & 15.19; Docket 95-19
The label shall be permanently affixed at a conspicuous location on the device; instruction manual

or pamphlet supplied to the user and be readily visible to the purchaser at the time of purchase.
However, when the device is so small wherein placement of the label with specified statement is
not practical, only the FCC ID must be displayed on the device per Section 15.19(a)(5). Please see
attachment for FCC ID label and label location.

FCC ID: 2AEB4AMVO01 Page Number: 8 of 41
IC: 20080-AMV01
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3. DESCRIPTION OF TEST

3.1. Evaluation Procedure

The measurement procedures described in the “Land Mobile FM or PM - Communications
Equipment - Measurements and Performance Standards” (ANSI/TIA-603-E-2016) and
“Procedures for Compliance Measurement of the Fundamental Emission Power of Licensed
Wideband (> 1 MHz) Digital Transmission Systems” (KDB 971168) were used in the measurement
of the device.

Deviation from measurement procedure..............ccccoeiiiiiiiiiire s sseeeen . NON@

3.2. Occupied Bandwidth
§2.1049

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean
power radiated by a given emission shall be measured. The spectrum analyzers’ “occupied
bandwidth” measurement function was used to record the occupied bandwidth in accordance with
KDB 971168.

3.3. Spurious and Harmonic Emissions at Antenna Terminal

§2.1051§27.53(g) §27.53(h) §27.53(m)
The level of the carrier and the various conducted spurious and harmonic frequencies is measured

by means of a calibrated spectrum analyzer. The spectrum is scanned from the lowest frequency
generated in the equipment up to a frequency including its 10™ harmonic. On any frequency
outside a licensee’s frequency block, the power of any emission shall be attenuated below the
transmitter power (P) by at least 43 + 10 log(P) dB. Compliance with these provisions is based on
the use of measurement instrumentation employing a resolution bandwidth of 1MHz or greater for
Part 24 and Part 27. However, in the 1 MHz bands immediately outside and adjacent to the
frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the
fundamental emission of the transmitter may be employed. The emission bandwidth is defined as
the width of the signal between two points, one below the carrier center frequency and one above
the carrier center frequency, outside of which all emission are attenuated at least 26 dB below the
transmitter power.

FCC ID: 2AEB4AMVO01 Page Number: 9 of 41
IC: 20080-AMV01
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3.4. Radiated Power and Radiated Spurious Emissions

§2.1053 § 27.50(b.10) § 27.53(q)
The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final

measurement and exploratory measurements, when necessary. The measurement area is
contained within the semi-anechoic chamber which is shielded from any ambient interference. For
measurements above 1GHz absorbers are arranged on the floor between the turn table and the
antenna mast in such a way so as to maximize the reduction of reflections. For measurements
below 1GHz, the absorbers are removed. A MF Model 210SS turntable is used for radiated
measurement. It is a continuously rotatable, remote-controlled, metallic turntable and 2 meters
(6.56 ft.) in diameter. The turn table is flush with the raised floor of the chamber in order to maintain
its function as a ground plane. A 80cm high PVC support structure is placed on top of the turntable.

The equipment under test was transmitting while connected to its integral antenna and is placed on
a wooden turntable 80cm above the ground plane and 3 meters from the receive antenna. The
receive antenna height is adjusted between 1 and 4 meter height, the turntable is rotated through
360 degrees, and the EUT is manipulated through all orthogonal planes representative of its
typical use to achieve the highest reading on the receive spectrum analyzer. Radiated power
levels are also investigated with the receive antenna horizontally and vertically polarized. The
maximized power level is recorded using the spectrum analyzer “Channel Power” function with
the integration band set to the emissions’ occupied bandwidth, a RMS detector, RBW = 100kHz,
VBW = 300kHz, and a 1 second sweep time over a minimum of 10 sweeps, per the guidelines of
KDB 971168.

Per the guidance of ANSI/TIA-603-E-2016, a half-wave dipole is then substituted in place of the
EUT. For emissions above 1GHz, a horn antenna is substituted in place of the EUT. The substitute
antenna is driven by a signal generator with the level of the signal generator being adjusted to
obtain the same receive spectrum analyzer level previously recorded from the spurious emission
from the EUT. The power of the emission is calculated using the following formula:

Pd [dBm] = Pg [dBm] ~ cable loss [dB] + antenna gain [dBd/dBi]
Where, Pd is the dipole equivalent power, Pg is the generator output into the substitution antenna,
and the antenna gain is the gain of the substitute antenna used relative to either a half-wave dipole

(dBd) or an isotropic source (dBi). The substitute level is equal to Pg [dBm] - cable loss [dB].

The calculated Py levels are then compared to the absolute spurious emission limit of -13dBm
which is equivalent to the required minimum attenuation of 43 + 10*log+o(Power [Watts]).

FCC ID: 2AEB4AMVO01 Page Number: 10 of 41
IC: 20080-AMV01
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4. TEST EQUIPMENT CALIBRATION DATE

Radiated Emissions — AC1

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR7 MRTSUEO06001 |1 year 2018/08/18
EXA Signal Analyzer Keysight N9020A MRTSUEO06106 |1 year 2019/04/20
Microwave System Amplifier |Agilent 83017A MRTSUE06076 |1 year 2018/11/17
Bilog Period Antenna Schwarzbeck [VULB 9168 MRTSUE06172 |1 year 2019/04/12
Broad Band Horn Antenna  |Schwarzbeck [BBHA9120D |MRTSUE06023 |1 year 2018/10/21
Wideband Radio

R&S CMW500 MRTSUE06243 |1 year 2018/11/17
Communication Tester
Digitial Thermometer &

testo 608-H1 MRTSUEO06403 |1 year 2018/08/14
Hygrometer
Anechoic Chamber TDK Chamber-AC1 IMRTSUEO06212 |1 year 2019/05/08
Conducted Test Equipment - TR3
Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
Spectrum Analyzer Agilent N9020A MRTSUE06106 |1 year 2019/04/20
Wideband Radio

R&S CMW 500 MRTSUE06243 |1 year 2018/11/17
Communication Tester
DC Power Supply GWINSTEK |DPS-3303C |MRTSUE06064 |[N/A N/A
Temperature Humidity

BAOYT BYH-150CL |MRTSUEO06051 |1 year 2018/12/06
Chamber
Software Version Function
e3 V8.3.5 EMI Test Software

FCC ID: 2AEB4AMVO01
IC: 20080-AMVO01
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5. SAMPLE CALCULATIONS

QPSK Emission Designator
Emission Designator = 250KGXW
LTE BW = 250 kHz

G = Phase Modulation

X = Cases not otherwise covered
W = Combination (Audio/Data)

16-QAM Emission Designator
Emission Designator = 250KG7W
LTE BW = 250 kHz

G = Phase Modulation

7 = Quantized/Digital Info

W = Combination (Audio/Data)

Spurious Radiated Emission

Example: Mid. CHLTE Mode 2"* Harmonic (1564 MHz)

The receive spectrum analyzer reading at 3 meters with the EUT on the turntable was -81.0dBm.

The gain of the substituted antenna is 8.1dBi. The signal generator connected to the substituted

antenna terminals is adjusted to produce a reading of -81.0dBm on the spectrum analyzer. The

loss of the cable between the signal generator and the terminals of the substituted antenna is 2.0
dB at 1564MHz. So 6.1 dB is added to the signal generator reading of -30.9dBm yielding
-24.80dBm. The fundamental EIRP was 25.50dBm so this harmonic was 25.50dBm - (-24.80).

FCC ID: 2AEB4AMVO01
IC: 20080-AMVO01
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6. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty
expressed at approximately the 95% confidence level using a coverage factor of k = 2.

AC Conducted Emission Measurement - SR2
Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
150kHz~30MHz: 3.46dB

Radiated Emission Measurement - AC2
Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
9kHz ~ 1GHz: 4.18dB
1GHz ~ 25GHz: 4.76dB

FCC ID: 2AEB4AMVO01 Page Number: 13 of 41
IC: 20080-AMV01
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7. TEST RESULT

7.1. Summary

Company Name:
Product Name:

Connected Holdings LLC

LTE Cat-M GPS Tracker

FCC Part Test _ Test Test
Section(s) o es Description UK Eil: Condition | Result IR
RSS-GEN [6.6]
Occupied
2.1049 RSS-130 [3.1] N/A Pass Section 7.2
bandwidth
RSS-139 [3.1]
Band Edge / > 43 + logy
2.1051 & Conducted (P[Watts]) at Band
RSS-130 [4.6] Section 7.3 &
27.53(c) & Spurious Edge and for all Pass
RSS-139 [6.6] Section 7.4
27.53(h) missions out-of-band
(Band 4 & 13) emissions
RSS-130 [4.4] | Peak-Average
24.232(d) <13 dB Pass Section 7.5
RSS-139 [6.5] | Ratio
Transmitter
2.1046 RSS-GEN [6.12] | Conducted N/A Pass
Output Power Conducted
Effective < 3 Watts max.
Radiated ERP(FCC)
27.50(b)(10) RSS-130 [4.4] Pass
Power (Band < 5 Watts max. Section 7.6
13) EIRP(IC)
Equivalent
Isotropic
27.50(d)(4) RSS-139 [6.5] <1 Watts max. EIRP Pass
Radiated
Power (Band 4)
fundamental
RSS-GEN [6.11]
2.1055 & Frequency emissions stay within
RSS-130 [4.3] Pass Section 7.8
27.54 Stability authorized frequency
RSS-139 [6.4]
block (Part 27)
>43 + |Og1o
2.1051 & Undesirable
RSS-130 [4.6] (P[Watts]) for all
27.53(c) & Emissions Radiated Pass Section 7.7
RSS-139 [6.6] out-of-band
27.53(h) (Band 4 & 13) o
emissions

FCC ID: 2AEB4AMVO01
IC: 20080-AMVO01
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Notes:

1. All modes of operation and data rates were investigated. The test results shown in the following
sections represent the worst case emissions.

2. The analyzer plots shown in Section 7.2, 7.3, 7.4, 7.5 were all taken with a correction table
loaded into the analyzer. The correction table was used to account for the losses of the cables,
directional couplers, and attenuators used as part of the system to maintain a link between the
call box and the EUT at all frequencies of interest.

3. All antenna port conducted emissions testing was performed on a test bench with the antenna
port of the EUT connected to the spectrum analyzer through calibrated cables, attenuators,
and couplers.

4. The device is investigated from 30MHz to 10 times of fundamental signal for radiated spurious
emission test under different RB size/offset and modulation in exploratory test. Subsequently,

only the worst case data are reported.

FCC ID: 2AEB4AMVO01 Page Number: 15 of 41
IC: 20080-AMV01
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7.2. Occupied Bandwidth

7.2.1.Test Limit

N/A

7.2.2.Test Procedure used

KDB 971168 D01v03 - Section 4.1 & ANSI/TIA-603-E-2016
7.2.3.Test Setting

1. The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The span range for the spectrum analyzer shall be between two and five times the anticipated
OBW. RBW = approximately 1% of the emission bandwidth.

2. The nominal resolution bandwidth (RBW) shall be in the range of 1 to 5 % of the anticipated
OBW, and the VBW shall be at least 3 times the RBW.

3. Set the detection mode to peak, and the trace mode to max hold.

4. Use the 99 % power bandwidth function of the spectrum analyzer (if available) and report the

measured bandwidth.

7.2.4.Test Setup
Spectrum Analyzer
EUT e Ee— = ;g@@\i@‘-
I |
FCC ID: 2AEB4AMVO01 Page Number: 16 of 41
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7.2.5.Test Result

Product LTE Cat-M GPS Tracker Temperature 25°C
Test Engineer Milo Li Relative Humidity | 52%
Test Site TR3 Test Date 2018/06/14
LTE Band 2 99% Occupied Bandwidth (MHz)
BW Band 4 Band 13
Mod. QPSK 16-QAM QPSK 16-QAM
Low CH 1.12 1.13 1.13
Mid. CH 1.12 1.13 1.14
High CH 1.12 1.13 1.14

FCC ID: 2AEB4AMVO01

IC: 20080-AMVO01

Page Number: 17 of 41




i\
'4”‘W\
|

Report No.:

1806RSU011-U1

LTE Band 4 99% & 26dB Occupied Bandwidth

Low CH/1.4MHz / QPSK

Low CH/1.4MHz / 16-QAM

- —
[P &gicnt Specirum Analyzer Occup <d BW

ALIGN T2 245 amaun 14, 208

Radlo Std: Nene Frequency

SEMSET
Center Freg: 1.710700000 GHz
Trig: Free Run AvglHold:> 1010
#Aten: 10 dB

R Sanac
Center Freq 1.710700000 GHz

#IFGaln:Low

_ Center Freq|
= 10700000 GHz

Radio Device: BTS

Ref Offset 31 dB
Ref 40.00 dBm

Span 3 MHz|

#VBWIW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power 32.5dBm Freq Offset
1.1212 MHz .
25.593 kHz OBW Power 99.00 %
1.359 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

=9 GaTUS.

e mpma B

| sevseiw| |
Center Freq: 1.710700000 GHz

ALt AUTO

AT ANLIr 14, 2018
Radlo $1d Nons

G Trig: Free Run AvglHold:> 1010

#FGanLon | HAtten: 10 dB

Ref Offset 31 dB
Ref 40.00 dBm

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

=3

#VBW 100 kHz
Total Power
1.1307 MHz

17.918 kHz OBW Power
1.379 MHz xdB

Cent req|
1710700000 GHz

CF Step|
I E— 300,000 kHz
Span 3 MHz| Man

Sweep 3.2 ms|
Freq Offset|
0 Hz|

32.6 dBm

99.00 %
-26.00 dB

BTATLS,

Mid. CH / 1.4MHz / QPSK

Mid. CH / 1.4MHz / 16-QAM

= -

B Agilcn: Specium Andyscr ==
SEnsEa- PLGN T2 | 0-7.3i04 AN 14, 268

Center Freq; 1.732500000 GHz Radio Std: Nor

Trig: Free Run ‘AvglHold:> 10110

#Aten 10d5

o e
Center Freq 1.732500000 GHz Freguency

#IFGain:Low Radio Device: TS

Ref Offeet 31 dB
Ref 40.00 4Bm

Center Freq|
32600000 GHz|

CF Step

300.000 kHz|

H: Man|
Freq Offset|

0 Hl

#Res BW 30 kKHz #VBW 100 kHz

Occupied Bandwidth Total Power 31.5 dBm
1.1180 MHz

23.967 kHz OBW Power
1.323 MHz xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= EraTUS|

SEVSELHT]
Center Freq; 1.732500000 GHz

1o
Radio

AvglHold:>10H 0

Ref Offset 31 dB

Ref 40.0

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

0 dBm

#VBW 100 kHz
Total Power
1.1176 MHz

23.547 kHz QBW Fower
1.360 MHz x dB

Radio Device: BTS

Center Freq|
1732600000 GHz

CFStep
300.000 kHz|
Man|

99.00 %
-26.00 dB

High CH/ 1.4MHz / QPSK

High CH/ 1.4MHz / 16-QAM

3 qgwmtspn»mmnm\m m:up:dBW o | )

Frequency

ALIGN AT -3¢ oin 14 2.3

Center Freq; 1.754300000 GHz Std: None
B Trig: Free Run AvglHold:> 10110
drean: 10 6B

Center Freq 1 754 IJUEIUIJ GHz

#IFGalniLow Radis Device: BTS

Ref Offset 31 dB
Ref 40.00 dBm
Center Freq|
54300000 GHz

Span 3 MHz|

#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

i CF Step
P S S 300.000 kHz|
Man|

Occupied Bandwidth Total Power 31.7 dBm
OH:

1.1214 MHz i

25942 kHz OBW Power
1.316 MHz xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= cctrum Analyze: Oc :uvmd B

#Res BIW 30 kHz

Occupied Bandwidth

1.1232 MHz
22941 kHz
1.345 MHz x dB

Transmit Freq Error

x dB Bandwidth

Tos Trig: Free Run

#FGalniow  HAttan: 10 dB

#FVBW 100 kHz

Total Power

OBW Power

AT3M AUTO

|
GHz
AvglHold:> 1010

| 01123 AM 0 1€, 2013

Radlo Std: None R

Radis Davica: BTS

Center Freq|
4300000 GHzl

CF Step|
300.000 kHz
Man

FreqOffset|
0 Hz|

Sweep 3.2 ms|

32.0 dBm

99.00 %
-26.00 dB

EaTUS.

FCC ID: 2AEB4AMVO01
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Report No.: 1806RSU011-U1

LTE Band 13 99% & 26dB Occupied Bandwidth

Low CH/1.4MHz / QPSK Low CH/1.4MHz / 16-QAM

cupicd DY

B g izt Spectrum Aralyzer

z [ C
Center Freq 777.700000 MHz

p Trig: Frae Run
L
#l GainsLowr

#Atten: 10 dB

Center Freq: 777.700000 MHz
Aug|Held >101D

Ref Dffset 31 dB
Ref 40.00 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power
1.1339 MHz
25.736 kHz OBW Power

1.330 MHz xdB

Transmit Freg Error
x dB Bandwidth

Center Freq
777.700000 MHz

CF Step
300. (Hz|
Man

Freq Offset|
0Hz

Span 3 MH
Sweep 3.2ms|

31.1 dBm

99.00 %
-26.00 dB

STATLS

‘gt Spectrum Aralyzer - Ozzupied DW.

[ C
Center Freq 777.700000 MHz

L
#l GainsLowr

" Trig: Fras Run
#Atten: 10 dB

- -
Genter Freq: 777.700000 MHz
Aug|Hold >10M0

Ragio Std: None

Radio Devics: BTS

Ref Dffset 31 dB
Ref 40.00dBm

#VEW 100 kHz
Occupied Bandwidth Total Power
1.1252 MHz
25.232 kHz OBW Power
1.339 MHz xdB

Transmit Freg Error
x dB Bandwidth

CF Step
300.000 kHz
Man

31.5 dBm

99.00 %
-26.00 dB

STATLS

Mid. CH / 1.4MHz / QPSK

[ Peiotooece o Praee Oceeped N o ] 8 P lmtopech i Arser T
b T/ | e T b T v | c
Center Freq 782000000 MHz Gentar Freq Center Freq 782000000 MHz

! Trig: Free Run
#EGainon " dAtien:10 B

Ref Offset 31 4B
Ref 40.00 dBm

Genter 782 MHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.1268 MHz

25218 kHz OBW Pawer
1.320 MHz xdB

Transmit Freq Error
x dB Bandwidth

CenterFreq
782.000000 MHz

31.1 dBm

99.00 %
-26.00 dB

sTaTUS

Ref Offset 31 4B
Ref 40.00 dBm

Genter 782 MHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.1381 MHz

20.142 kHz OBW Pawer
1.340 MHz xdB

Transmit Freq Error
x dB Bandwidth

CenterFreq
782.000000 MHz

31.4 dBm

99.00 %
-26.00 dB

High CH / 1.4MHz / QPSK

High CH/ 1.4MHz / 16-QAM

68 21zt Spectrum Araeer - Occupied DY

g R C
Center Freq 786.300000 MHz
#ll Gain:Low =

300000 MHz
" Trig: Fras Run
#Atten: 10 dB

Aug|Hold >10M0

Ref Dffset 31 dB
Ref 40.00 dBm

Center 786.3 MHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.1268 MHz
20.477 kHz OBW Power

1.315 MHz xdB

Transmit Freg Error
x dB Bandwidth

Sweep 3.2ms|

31.0 dBm

Freq Offset|
0Hz

99.00 %
-26.00 dB

STATLS

68 21zt Spectrum Araeer - Occupied DY

g G 1o C
Center Freq 786.300000 MHz

" Trig: Fras Run
L
#l GainsLowr

#Atten: 10 dB

Ref Dffset 31 dB
Ref 40.00dBm

Center 786.3 MHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.1443 MHz
18.275 kHz OBW Power
1.390 MHz xdB

Transmit Freg Error
x dB Bandwidth

CF Step
kHz|
Span 3 MHz] Man

Sweep 3.2ms|
Freq Offset|
0Hz

31.3 dBm

99.00 %
-26.00 dB

STATLS

FCC ID: 2AEB4AMVO01
IC: 20080-AMVO01
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7.3. Band Edge Emissions at Antenna Terminal

7.3.1.Test Limit

27.53 (c)

For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any emission
shall be attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB
27.53 (h)

For operations in the 1710 - 1755 MHz band, the FCC Ilimit is 43 + 10log10 (P[Watts]) dB below the
transmitter power P(Watts) in a 1 MHz bandwidth. However, in the 1MHz bands immediately
outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least one
percent of the emission bandwidth of the fundamental emission of the transmitter may be

employed.

7.3.2.Test Procedure Used

KDB 971168 D01v03 - Section 6.0 & ANSI/TIA-603-E-2016

7.3.3.Test Setting

1. Start frequency was set to 30MHz and stop frequency was set to at least 10 * the fundamental
frequency (separated into at least two plots per channel)

2. Detector = RMS

3. Trace mode = trace average for continuous emissions, max hold for pulse emissions

4. Sweep time = auto couple

5. The trace was allowed to stabilize

6. Please see test notes below for RBW and VBW settings

FCC ID: 2AEB4AMVO01 Page Number: 20 of 41
IC: 20080-AMV01
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7.3.4.Test Setup

Spectrum Analyzer

FCC ID: 2AEB4AMVO01 Page Number: 21 of 41
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Report No.: 1806RSU011-U1

7.3.5.Test Result

Product LTE Cat-M GPS Tracker

Temperature

25°C

Test Engineer Milo Li

Relative Humidity

54%

Test Site TR3

Test Date

2018/06/14

Conducted Band Edge

LTE Band 4/ 1.4MHz /| QPSK

Low CH

High. CH

B8 Acicn: Spoctium Analzer Sweot SA-

1 | & | |_sensev— | arsuamo
#Aug Type: RMS

AvglHold: 100/100

PN Wida e Trig: Froo Run
IFGiain:l ow #Atten: 10dB Select Murker’
1

Ref Offset 31 dR
_Ref 20.00 dBm

-

Wice or Trig: Frae Run

#Atten: 10dB

IFait-Low

Ref Offset 31 dB
Ref 20.00 dBm

~#Aug Type | -
Avg|Hold: 100/100

Span 2.300 MHz
Sweep 2.933 ms (2001 pts)

Low CH

B hcicn Spccvo Amalaes
| I ALIGH AJTO
#Avg Type: RMS
AvglHeld: 100/100

| senseamy—

Trace/Detector

Select Trace

Clear Write

| & |
Marker 1 1.710000000000 GHz
PRO: Wida
IFGainLow

Trig: Free Run
#Atten: 10dB

Ref Offset 31dB
Ref 20.00 dBm

Trace Average

Max Hold

[N

et 58

R c
Marker 1 1.755000000000 GHz

Wide —r- Trig: Free Run

w  #Atten: 1008

‘Agilent Spectum Aschyzer -

Ref Offset 31 4B
Ref 20.00 dBm

enter 1.753000 GHz
#Res BW 20 kHz

~ #Aug Type RMS
Avg|Hold: 100/100

Span 2.800 MHz|
Sweep 2.933 ms (2001 pts)]

UNCIN AL -

FCC ID: 2AEB4AMVO01
IC: 20080-AMVO01
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Report No.: 1806RSU011-U1

Conducted Band Edge

LTE Band 13/ 1.4MHz / QPSK

Low CH High. CH

=2 B Agent Specium m,m |
SENSEAN™ Ao | msoctariu,

RF | =0 AT | 1 | LI T T T s i C
g #Avg Typi 5 o] B B “#Aug T RMs' -
: Wida ~= 1119: FreeRun AvglHold: 1001100 Marke: 1 787 000000000 M e Trig: Free Run AvgnHu?('\*itl)HDE
iiow __ #Atten: 10dB Select Marker, | e i 4 - Setectmarker,
RerOffoet 31 4B . —— Mkr1 787.000 0 MIHZ] fle
r_Esf_ZQQO dBm 32.067 3 Ret 30.00 4B ) -25.612 dBm

Span 2,300 MHz
Sweep 2.933 ms (2001 pts)]

FNCTION  =UNC Oh w/DTH FUNCTION VA_JE

B ~cicn: e 5 gl S Avlyae St 58
il | . | | AImiamo [ 3149324030 19,2018 i
Marker 1 777 UDIJIJUUUIJU MHz #Avg Type: RMS bt
BNG:Wida ~r Trig: Free Run Avg|Hold: 100/100
IFSuiLon __ #Atten: 10dB

8 Tyl IS
WO Tiig: Free R AvglHold: 100400
gansy i SelectMarter, |

Mkr1 787.000 0 MHz2| 1

Ref Offset 31 dB
Ref 20, -28.623 dBm|

00 dBm

enter 787.000 MHz Span 2,300 MHz|
#Res BW 20 kHz Sweep 2.933 ms (2001 pts)

VKR MADE TRE| SCL HETION

[1]¢ 777.000 0 Mz 31 a:L dBm
_

FUNCTIN | FINCTON Wi,

781,000 0 Mz
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7.4. Spurious and Harmonic Emissions at Antenna Terminal

7.4.1.Test Limit
The power of any emission outside of the authorized operating frequency ranges must be

attenuated below the transmitting power (P) by a factor of at least 43 + 10*log(P) dB.

7.4.2.Test Procedure Used

KDB 971168 D01v03 - Section 6.0 & ANSI/TIA-603-E-2016

7.4.3.Test Setting
In the 1MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the

transmitter may be employed to measure the out of band Emissions.

7.4.4.Test Setup

Spectrum Analyzer

FCC ID: 2AEB4AMVO01 Page Number: 24 of 41
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7.4.5.Test Result

Product

LTE Cat-M GPS Tracker

Temperature

25°C

Test Engineer

Milo Li

Relative Humidity

52%

TR3

Test Date

2018/06/14

Test Site

Conducted Spurious Emission
LTE Band 4/ 1.4MHz Low CH LTE Band 4/ 1.4MHz / Mid. CH

Swep:Sh

[

B8 Acicn: Secctrum .

| sans=on|

e \I,E’J&/I

| ey i -
#Avg Type: RMS Marker 1 16.4608

Aig: Free Run AvglHold:>100/100

FF|s0g A |
Marker 1 16.386428500000 GHz

PNO: Fast )

#Atten: 10 4B

A v
SelectMarker |
Mkr1 16.460 8 GHz|

Ref Offset 31 dB 42.306 dBm|

Ref Offset 31 dB
v Ref 30,00 dBm

v Ref 30.00 dBm

Stop 20.000 GHz |
Sweep 50.67 ms (10001 pts

Stop 20.000 GHz
Sweep $§0.87 ms (40001 pts)

#YBW 3.0 MHz* #VBW 3.0 MHZ*

| sans=on| | agsvar
#Avg Type: RMS
ree Run Avg|Hold:>100/100

G T
w  #Atten: 10 4B

Ref Offset 31 dB
v Ref 30.00 dBm

Stop 20.000 GHz
Sweep $§0.87 ms (40001 pts)

#YBW 3.0 MHz*

FCC ID: 2AEB4AMVO01 Page Number: 25 of 41
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Conducted Spurious Emission

LTE Band 13 / 1.4MHz Low CH LTE Band 13 / 1.4MHz / Mid. CH

e Gpcetrum Anahzer Siwep: Gh P
c | | sews=an | amsvar

Marker 1 16.409394000000 GHz #Avg Type: RMS
PAO: G0 Trg: FreeRun AvglHold:>100100

Fast )
IFGainLow #Atten: 10 dB

B Agilnt Speciium Anclyzer -

9 I — [ &
Marker 1 16.437352000000 GHz

PNO: Fast Gy TTig: FraeRun Avg|Held: 2100100
IFGain-Low  #Atten: 1045

Ref Offset31 dB Mkr1 1.64.409 4 GHz|

Ref 30.00 dBm 2122 dBm Ref Offset 31 dB

Ref 30.00 dBm

“Stop 20.000 GHz Stop 20.00
HiRes BW 1.0 MHz #VBW 3.0 MHz* Sweep 50.67 ms (40001 pts) #YBW 3.0 MHz* Sweep 50.67 ms (40001 pts
| B S
LTE Band 13/ 1.4MHz / High. CH

B Acicn: S cetrum Anabyzer [
0 [ c 1 = | eucuawry | c2ie32aMie s
Marker 1 16.4338: £AOTVRE: RMS,

Aug[Hold:>100/100

Ref Offset31 db
Ref 30.00 dBm

élop 20,000 GHz
HVBW 3.0 MHz* Sweep $0.67 ms (40001 pts)

b= s

FCC ID: 2AEB4AMVO01 Page Number: 26 of 41
IC: 20080-AMVO01




ﬂfw
W I‘ Report No.: 1806RSU011-U1

7.5. Peak-Average Ratio
7.5.1.Test Limit

The transmitter’s peak-to-average power ratio (PAPR) shall not exceed 13 dB for more than 0.1%
of the time using a signal corresponding to the highest PAPR during periods of continuous

transmission.
7.5.2.Test Procedure
KDB 971168 D01v03 - Section 5.7 & ANSI/TIA-603-E-2016

7.5.3.Test Setup

Spectrum Analyzer

fiﬂﬂi“
= |l
-+
A2
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7.5.4.Test Result

Product LTE Cat-M GPS Tracker Temperature 25°C

Test Engineer Milo Li Relative Humidity | 52%

Test Site TR3 Test Date 2017/11/07

LTE Band 4/ 1.4MHz / QPSK

Mid CH/1RB Mid CH / Full RB

o
Spectrum v Spectrum o

RefLevel 4.00 dem  offset 21.00 de RefLevel 4,00 dem Offset 21,00 dB
ode  AQT 78.1ms & RBW 10 MHz fo Att 10de  AQT  78.1ms @ RBW 10 MHz
SGL DC

CF 1.7825 CHz Mean Pwr + 20.00 dB CF 1.7325 GHz Mean Pwr + 20.00 dB
[Complementary Gumulative Distribution Function Samples: 5000000 [Complementary Cumulative Distribution Function Samples: 5000000)
Mean | Peak | Grest | 10% | 1% | 0.4% | 0.01% | Mean Peak | crest | 1000 | 1% | o0.1% | o0.010%0 |
Trace 1 14.02 dBm 27.89 dBm 13.87 dB 0.00 dB 12.61 dB 12.81 dB 13.33 db Trace 1 13.63 dBm 27.78 dBm 14.15 dB 0.00 dB 12,58 dB 12,72 dB 13.10 dB
vy ST Read NERRRNED I
i [ mesdr  WANAMNAND WO i ] i ] Ry J T

Date: 20.JUN.201& 16:19:08 Date’ 20.JUN.2018 16:19:34

LTE Band 4/ 1.4MHz / 16-QAM

Mid CH/1RB Mid CH / Full RB

] o
Spectrum v Spectrum -

RefLevel 4.00 dém  offset 21.00 d& RefLewvel 4.00 dem  Offset 21.00 de
[ Att 10de  AQT  78.1ms & RBW 10 MHz o att 10de  AQT  78.1ms @ RBW 10 MHz
SGL DC SGL DC

@153 Clrw ®15a Cirw

CF 1.7325 GHz Mean Pwr + 20.00 dB GF 1.7325 GHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function samples: 5000000 [Complementary Gumulative Distribution Function Samples: 5000000)
Mean | Peak | crest | 10% | 1% | o0.4% | o001% | Mean | Peak | crest | 109 | 190 | o0.a% | o.01% |
Trace 1 [ 13.94dbm | 27.67 dem | 13.72 de .00 dB 12618 1257 db 1557 db Trace L [ 15,73 dBm | 27.86 dBm | 14.12 dB 0.00 dB 12.12 d& 12,64 dB 13.13 b
— a . [ ] Ready SRERRRERD XTI
i ) Ready WHNREE e L. 161750 7
Date: 20.JUN.2018 16:12:33 Date: 20.JUN 2018 161751
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LTE Band 13 /1

.4AMHz /| QPSK

Mid CH/1RB

Mid CH / Full RB

Spectrum

&l

Ref Level 4.00 dBm

o att 10de
SGL DC

@LSa Clrw

offset 21.00 de
AQT  31.3ms @ RBW 10 MHz

Spectrum

RefLevel 4,00 dBm
o Att 10 dB
SGL DC
{

oOffset 21,00 dB
AQT  31.3ms @ RBW 10 MHz

Date: 20.JUN.201& 16:28:06

CF 782.0 MHz Mean Pwr + 20.00 dB CF 782.0 MHz Mean Pwr + 20.00 dB
[Complementary Gumulative Distribution Function Samples: 2000000 [Complementary Cumulative Distribution Function Samples: 2000000)
Mean Peak | Grest |  10% | 1% | 04% | 0.01% | Mean Peak | crest | 1006 | 1% | oame | o010 |
ce1 [ 10.58cBm | 25.26 dBm 14.68 dB 0.00 dB 221 d8 12.75 db 13.33 B Trace 1 [ 10.47 dBm | 24 .46 dbm 13.55 dB 0.00 db 12.63 db 12,61 db 13.25 dB
— — e, —_— -
20.06.2018 R ™
[T e I Il J7 s N Y

Date: 20.JUN 2018 16:22:39

LTE Band 13 / 1.4MHz / 16-QAM

Mid CH/1RB

Mid CH Full RB

Spectrum

(=]

offset 21.00 de
AQT  31.3ms ® RBW 10 MHz

Ref Level 4.00 dBm

o att 10d8
SGL DC

®15a Clrw

Spectrum

Ref Level 4.00 dbm

o Att 10 de
SGL DC

@153 Clrw.

Offset 21.00 dB
AQT  31.3ms @ RBW 10 MHZ

CF 782.0 MHz

Mean Pwr + 20.00 dB

CF 782.0 MHz Mean Pwr + 20.00 dB

[Complementary Cumulative Distribution Function

Samples: 2000000

Cate: 20.JUN.2018 16:23:46

Mean Peak | Crest | 0% | 1% | 0a% | o010 |
ce1 [ 1051dem | 2522 dbm 1471 d8 0.00 dB 12.07 db 12.57 db 13.35 dB
a—— o R

] Ready ul [_] 102395 )

[Complementary Cumulative Distribution Function Samples: 2000000

Mean Peak crest | 109 | 1% |_0.1% | 0.01%
Trace 1 10.60 dBm 24,98 dBm 14.37 dB 2,23 dB 12,64 dB 12,87 dB 13.28 db
—
il ) Ready CHENNNNED W . p

Date: 20.JUN.2013 16:24:43
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7.6. Radiated Power (ERP/EIRP)

7.6.1.Test Limit

Radiated Power

For FCC Part 27.50(d): LTE Band 4
The EIRP of mobile transmitters and auxiliary test transmitters must not exceed 1 Watts.
For FCC Part 27.50(b): LTE Band 13

The ERP of mobile transmitters and auxiliary test transmitters must not exceed 3 Watts.

7.6.2.Test Procedure Used

KDB 971168 D01v03 - Section 5.2.3 & ANSI/TIA-603-E-2016

7.6.3.Test Setting

| |
‘ . IE=
Directional : & - g‘:_
Coupler EUT 3} o :_.
d B Wige@e =
-

FCC ID: 2AEB4AMVO01 Page Number: 30 of 41
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7.6.4.Test Setup

1. The transmitter output port was connected to the system simulator.

2. Set EUT at maximum power through the system simulator.

3. Select lowest, middle, and highest channels for each band and different modulation.
4. Measure and record the power level from the system simulator.

According to KDB 412172 D01 Power Approach,

EIRP = PT + GT - LC, ERP = EIRP -2.15, where

PT = transmitter output power in dBm

GT = gain of the transmitting antenna in dBi

LC = signal attenuation in the connecting cable between the transmitter and antenna in dB

FCC ID: 2AEB4AMVO01 Page Number: 31 of 41
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7.6.5.Test Result

Product LTE Cat-M GPS Tracker Temperature 25°C
Test Engineer Polly Zong Relative Humidity | 52%
Test Site TR3 Test Date 2018/06/14
FDD LTE Band 4
Power (dBm)
Bandwidth RB Set
(MHz) QPSK 16QAM
Channel 19957 | 20175 | 20393 | 19957 | 20175 | 20393
1 (RB_Pos:0) 23.90 23.12 21.85 22.94 22.71 21.83
1.4MHz 3 (RB_Pos:0) 23.12 22.36 21.15 22.02 2212 20.85
6 (RB_Pos:0) 22.18 21.40 20.20 22.20 22.02 20.99
FDD LTE Band 13
Power (dBm)
Bandwidth RB Set
(MH2) QPSK 16QAM
Channel 23017 | 23095 | 23173 | 23017 | 23095 | 23173
1 (RB_Pos:0) 23.11 23.16 23.0 22.04 21.78 | 21.93
1.4MHz 3 (RB_Pos:0) 22.25 22.38 22.10 21.62 21.38 | 21.52
6 (RB_Pos:0) 21.48 21.55 21.37 21.56 21.39 | 21.26

FCC ID: 2AEB4AMVO01
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ERP/EIRP
LTE Band 4 (Gt - Lc =1 dB)
Bandwidth | Modulation | Frequency | Conducted EIRP Limit Margin (dB)
(MHZz) Power (dBm) (dBm)
(dBm)
1710.7 23.90 24.90 30.00 -5.10
1.4M QPSK 1732.5 23.12 2412 30.00 -5.88
1754.3 21.85 22.85 30.00 -7.15
1710.7 22.94 23.94 30.00 -6.06
1.4M 16QAM 1732.5 22.71 23.71 30.00 -6.29
1754.3 21.83 22.83 30.00 -7.17
ERP/EIRP
LTE Band 13 (Gy - Lc = 1dB)
Bandwidth | Modulation | Frequency | Conducted EIRP Limit Margin (dB)
(MHZz) Power (dBm) (dBm)
(dBm)
777.7 23.11 241 34.77 -10.66
1.4M QPSK 782.0 23.16 2416 34.77 -10.61
786.3 23.0 24.0 34.77 -10.77
777.7 22.04 23.04 34.77 -11.73
1.4M 16QAM 782.0 21.78 22.78 34.77 -11.99
786.3 21.93 22.93 34.77 -11.84

FCC ID: 2AEB4AMVO01
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7.7. Radiated Spurious Emissions Measurements

7.7.1.Test Limit

Out of band emissions: The power of any emission outside of the authorized operating frequency

ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P)

dB.

7.7.2.Test Procedure Used

KDB 971168 D01 v02r02 - Section 5.8 & ANSI/TIA-603-E-2016 - Section 2.2.12

7.7.3.Test Setting

1.

2.

RBW = 100kHz for emissions below

VBW = 3 x RBW

Span = 1.5 times the OBW

No. of sweep points > 2 x span / RB

Detector = RMS

Trace mode = Average (Max Hold for pulsed emissions)

The trace was allowed to stabilize

FCC ID: 2AEB4AMVO01
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7.7.4.Test Setup
30MHz ~ 1GHz Test Setup:

EUT

08m

(Turntable)

1GHz ~ 25GHz Test Setup:
EUT
(Polystyrene)
1.5m I

(Turntable)

Spectrum Analyzer

3m

Test Receiver [

1~4m

(Antenna Tower)
Antenna

B

=

| (Antenna Tower)

re-Amplifier

pr
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7.7.5.Test Result

Product LTE Cat-M GPS Tracker Temperature 25°C
Test Engineer Polly Zong Relative Humidity | 52%
Test Site TR3 Test Date 2018/06/18
LTE Band 4
Frequency | Ant. SG Reading Cable Substitute ERP Limit Margin
(MHz) Pol. (dBm) Loss Antenna (dBm) (dBm) (dB)
(H/V) (dB) Gain (dBd)
Low CH
5148.00 \Y -54.56 1.78 12.81 -43.53 -13.00 -30.53
13622.50 Vv -43.66 210 12.49 -33.27 -13.00 -20.27
5131.00 H -51.14 1.21 12.79 -39.55 -13.00 -26.55
10520.00 H -44.54 1.72 11.65 -34.61 -13.00 -21.61
Mid. CH
5190.50 Vv -55.60 1.20 12.85 -43.95 -13.00 -30.95
10834.50 Vv -45.94 1.78 11.57 -36.14 -13.00 -23.14
5190.50 H -49.48 1.20 12.85 -37.83 -13.00 -24.83
10987.50 H -44.91 1.80 11.52 -35.19 -13.00 -22.19
High CH
5267.00 \Y -56.27 1.21 12.95 -44.53 -13.00 -31.53
10545.50 \Y -45.33 1.76 11.65 -35.44 -13.00 -22.44
5250.00 H -51.59 1.22 12.93 -39.88 -13.00 -26.88
10511.50 H -44.83 1.72 11.66 -34.89 -13.00 -21.89
Notes:

1. Spurious emissions within 30-1000MHz were found more than 20dB below limit line.
2. ERP (dBm) = SG Reading (dBm) - Cable Loss (dB) + Substitute Antenna Gain (dBd).
3.  All bandwidth and modulation of operation were investigated. The test results shown

represent the worst case emissions.
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LTE Band 13
Frequency | Ant. SG Reading Cable Substitute ERP Limit Margin
(MHz) Pol. (dBm) Loss Antenna (dBm) (dBm) (dB)
(H/V) (dB) Gain (dBd)
Low CH
1561.00 Vv -58.52 0.65 9.21 -49.96 -40.00 -9.96
5088.50 Vv -57.45 1.20 12.74 -45.91 -13.00 -32.91
1561.00 H -54.69 0.65 9.21 -46.13 -13.00 -33.13
9134.50 H -47 44 1.60 11.79 -37.24 -13.00 -24.24
Mid. CH
1569.50 \Y -59.36 0.65 9.26 -50.75 -40.00 -10.75
10341.50 \Y -45.79 1.68 11.80 -35.67 -13.00 -22.67
1569.50 H -54.12 0.65 9.26 -45.51 -13.00 -32.51
10027.00 H -43.69 1.70 9.26 -36.12 -13.00 -23.12
High CH
1561.00 Vv -58.41 0.65 9.21 -49.85 -40.00 -9.85
10528.50 Vv -45.52 1.73 11.65 -35.60 -13.00 -22.60
1569.50 H -52.04 0.65 5.97 -46.72 -13.00 -33.72
10681.50 H -46.39 1.71 11.61 -36.49 -13.00 -23.49
Notes:

1. Spurious emissions within 30-1000MHz were found more than 20dB below limit line.
2. ERP (dBm) = SG Reading (dBm) - Cable Loss (dB) + Substitute Antenna Gain (dBd)
3.  All bandwidth and modulation of operation were investigated. The test results shown

represent the worst case emissions.
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7.8. Frequency Stability Under Temperature & Voltage Variations

7.8.1.Test Limit

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.
For Part 27, the frequency stability shall be sufficient to ensure that the fundamental emissions

stay within the authorized bands of operation.
7.8.2.Test Procedure
KDB 971168 D0O1v03 - Section 9.0 & ANSI/TIA-603-E-2016

7.8.3.Test Setup

Standard Temperature
& Humidity Chamber

Spectrum Analyzer

N

DCBlock &
= Anen?lcalor E U T
—_—

0 EE 288 2
. —

Power Supply

goo
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7.8.4.Test Result

Product LTE Cat-M GPS Tracker Temperature 25°C

Test Engineer Polly Zong Relative Humidity 52%

Test Site TR3 Test Date 2018/06/14

Test Mode LTE Band 4 Mid. CH 20175 (1732.5MHz)

Voltage Power TEMP Frequency Freq. Dev. Deviation Limit S
(%) (Vo) (%) (Hz) (Hz) (%) (%)

QPSK
100% +20(Ref) | 1732,500,000 69 0.000004 +0.00025 | Pass
100% -30 1732,500,000 -75 -0.000004 | +0.00025 | Pass
100% -20 1732,500,000 -24 -0.000001 | +0.00025 | Pass
100% -10 1732,500,000 69 0.000004 +0.00025 | Pass
100% 0 1732,500,000 86 0.000005 +0.00025 | Pass
100% 120 +10 1732,500,000 -8 0.000000 +0.00025 | Pass
100% +20 1732,500,000 -14 -0.000001 | +0.00025 | Pass
100% +30 1732,500,000 -98 -0.000006 | +0.00025 | Pass
100% +40 1732,500,000 89 0.000005 +0.00025 | Pass
100% +50 1732,500,000 -13 -0.000001 | +0.00025 | Pass
115% 20 +20 1732,500,000 45 0.000003 +0.00025 | Pass

BAT.ENDPOINT 8.0 +20 1732,500,000 80 0.000005 +0.00025 | Pass

16QAM
100% +20(Ref) | 1732,500,000 -91 -0.000005 | +0.00025 | Pass
100% -30 1732,500,000 -19 -0.000001 | +0.00025 | Pass
100% -20 1732,500,000 -96 -0.000006 | +0.00025 | Pass
100% -10 1732,500,000 -100 -0.000006 | +0.00025 | Pass
100% 0 1732,500,000 10 0.000001 +0.00025 | Pass
100% 120 +10 1732,500,000 -99 -0.000006 | +0.00025 | Pass
100% +20 1732,500,000 -6 0.000000 +0.00025 | Pass
100% +30 1732,500,000 -86 -0.000005 | +0.00025 | Pass
100% +40 1732,500,000 26 0.000002 +0.00025 | Pass
100% +50 1732,500,000 -65 -0.000004 | +0.00025 | Pass
115% 20 +20 1732,500,000 71 0.000004 +0.00025 | Pass

BAT.ENDPOINT 8.0 +20 1732,500,000 19 0.000001 +0.00025 | Pass
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Product LTE Cat-M GPS Tracker Temperature 25°C
Test Engineer Polly Zong Relative Humidity 52%
Test Site TR3 Test Date 2018/06/14
Test Mode LTE Band 13 Mid. CH 20230 (782.0MHz)
Voltage Power TEMP Frequency Freq. Dev. Deviation Limit S
(%) (Voc) (%) (Hz) (Hz) (%) (%)
QPSK
100% +20(Ref) | 782,000,000 -50 -0.000006 | +0.00025 | Pass
100% -30 782,000,000 34 0.000004 +0.00025 | Pass
100% -20 782,000,000 -29 -0.000004 | +0.00025 | Pass
100% -10 782,000,000 -57 -0.000007 | +0.00025 | Pass
100% 0 782,000,000 19 0.000002 +0.00025 | Pass
100% 120 +10 782,000,000 -56 -0.000007 | +0.00025 | Pass
100% +20 782,000,000 -32 -0.000004 | +0.00025 | Pass
100% +30 782,000,000 69 0.000009 +0.00025 | Pass
100% +40 782,000,000 -75 -0.000010 | +0.00025 | Pass
100% +50 782,000,000 16 0.000002 +0.00025 | Pass
115% 20.0 +20 782,000,000 27 0.000003 +0.00025 | Pass
BAT.ENDPOINT 8.0 +20 782,000,000 93 0.000012 +0.00025 | Pass
16QAM
100% +20(Ref) | 782,000,000 59 0.000008 +0.00025 | Pass
100% -30 782,000,000 -15 -0.000002 | +0.00025 | Pass
100% -20 782,000,000 49 0.000006 +0.00025 | Pass
100% -10 782,000,000 -27 -0.000003 | +0.00025 | Pass
100% 0 782,000,000 -29 -0.000004 | +0.00025 | Pass
100% 120 +10 782,000,000 -48 -0.000006 | +0.00025 | Pass
100% +20 782,000,000 -38 -0.000005 | +0.00025 | Pass
100% +30 782,000,000 -67 -0.000009 | +0.00025 | Pass
100% +40 782,000,000 68 0.000009 +0.00025 | Pass
100% +50 782,000,000 91 0.000012 +0.00025 | Pass
115% 20.0 +20 782,000,000 65 0.000008 +0.00025 | Pass
BAT.ENDPOINT 8.0 +20 782,000,000 -61 -0.000008 | +0.00025 | Pass
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8. CONCLUSION

The data collected relate only the item(s) tested and show that the device compliance with all the

requirements of Parts 2, 27 of the FCC Rules and IC RSS-130, RSS 139 Rules.

The End

FCC ID: 2AEB4AMVO01 Page Number: 41 of 41
IC: 20080-AMV01



	�§2.1033 General Information

	1. INTRODUCTION

	1.1. Scope

	1.2. MRT Test Location


	2. PRODUCT INFORMATION

	2.1. Equipment Description

	2.2. Product Specification Subjective to this Report

	2.3. Description of Available Antennas

	2.4. Device Capabilities

	2.5. Test Configuration

	2.6. EMI Suppression Device(s)/Modifications

	2.7. Labeling Requirements


	3. DESCRIPTION OF TEST 

	3.1. Evaluation Procedure

	3.2. Occupied Bandwidth

	3.3. Spurious and Harmonic Emissions at Antenna Terminal

	3.4. Radiated Power and Radiated Spurious Emissions


	4. TEST EQUIPMENT CALIBRATION DATE

	5. SAMPLE CALCULATIONS

	6. MEASUREMENT UNCERTAINTY

	7. TEST RESULT

	7.1. Summary

	7.2. Occupied Bandwidth

	7.2.1. Test Limit

	7.2.2. Test Procedure used

	7.2.3. Test Setting

	7.2.4. Test Setup

	7.2.5. Test Result

	7.3. Band Edge Emissions at Antenna Terminal

	7.3.1. Test Limit

	7.3.2. Test Procedure Used

	7.3.3. Test Setting

	7.3.4. Test Setup

	7.3.5. Test Result

	7.4. Spurious and Harmonic Emissions at Antenna Terminal 

	7.4.1. Test Limit

	7.4.2. Test Procedure Used

	7.4.3. Test Setting

	7.4.4. Test Setup

	7.4.5. Test Result

	7.5. Peak-Average Ratio

	7.5.1. Test Limit

	7.5.2. Test Procedure

	7.5.3. Test Setup

	7.5.4. Test Result

	7.6. Radiated Power (ERP/EIRP)

	7.6.1. Test Limit

	7.6.2. Test Procedure Used

	7.6.3. Test Setting

	7.6.4. Test Setup

	7.6.5. Test Result

	7.7. Radiated Spurious Emissions Measurements

	7.7.1. Test Limit

	7.7.2. Test Procedure Used

	7.7.3. Test Setting

	7.7.4. Test Setup

	7.7.5. Test Result

	7.8. Frequency Stability Under Temperature & Voltage Variations

	7.8.1. Test Limit

	7.8.2. Test Procedure

	7.8.3. Test Setup

	7.8.4. Test Result


	8. CONCLUSION


