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only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
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1 Certificate of Conformity

Product: GPS Tracker
Brand: Spireon

Test Model: JKS3A

Series Model: ATS100M-YZ-V, ATS100M-YZ-S, JKS3B, ATS100M-Y-V, ATS100M-Y-S, JKS3C,
ATS100M-Z-V, ATS100M-Z-S, JKS3D, ATS100M-V, ATS100M-S (Refer to section 3.1

for detail)

Sample Status: Engineering Sample
Applicant: Spireon Inc
Test Date: May 13 ~ May 21, 2019

Standards: FCC Part 90, Subpart I, S
FCC Part 2

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

L@M\ ij

Prepared by : , Date:

Lena Wang / Specialist

D//v* [

Approved by : , Date:

Dylan Chiou / Project Engineer

Jun. 11, 2019

Jun. 11, 2019
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2 Summary of Test Results

Applied Standard: FCC Part 90 & Part 2 (LTE 26)
FCC Test Item Result Remarks
Clause
2.1046 Effective Radiated Power Pass Meet the requirement of limit
90.635 (b) q :
2.1047 Modulation Characteristics Pass Meet the requirement.
2.1055 - . -
Frequency Stability Pass Meet the requirement of limit.
90.213
2.1049 : . . -
Occupied Bandwidth Pass Meet the requirement of limit.
90.209
2.1051 o . -
90.210 Emission Masks Pass Meet the requirement of limit.
2.1051 . _— . L
90.691 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
96 691 Radiated Spurious Emissions Pass Minimum passing margin is -24.10
' dB at 2457.00 MHz.

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.
2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2:

Measurement Frequenc Expanded Uncertainty

aneney (k=2) ()

9 kHz ~ 30 MHz 3.04 dB

Radiated Emissions up to 1 GHz 30 MHz ~ 200 MHz 2.93dB

200 MHz ~ 1000 MHz 2.95dB

) o 1 GHz ~ 18 GHz 2.26 dB
Radiated Emissions above 1 GHz

18 GHz ~ 40 GHz 1.94 dB

Report No.: RF190415C07-3 Page No. 5/ 62 Report Format Version: 6.1.1
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2.2 Test Site and Instruments
Description & . Date of Due Date of
Manufacturer Medkel Mo, SEme) o, Calibration Calibration

ZZﬂgﬁfce'Ver N9O38A MY51210203 Mar. 18, 2019 Mar. 17, 2020
igﬁ’g:t“m Analyzer N9010A MY52220314 Dec. 13, 2018 Dec. 12, 2019
Spectrum Analyzer

ROHDE & SCHWARZ FSU43 101261 Apr. 15, 2019 Apr. 14, 2020
Spectrum Analyzer

ROHDE & SCHWARZ FSW26 102023 Oct. 11, 2018 Oct. 10, 2019
HORN Antenna

SCHWARZBECK BBHA 9120 D 9120D-969 Nov. 25, 2018 Nov. 24, 2019
BILOG Antenna

SCHWARZBECK VULB9168 9168-472 Nov. 23, 2018 Nov. 22, 2019
Double Ridge Guide Horn

Antenna EMCO 3115 5619 Nov. 25, 2018 Nov. 24, 2019
BILOG Antenna

SCHWARZBECK VULB 9168 9168-153 Nov. 23, 2018 Nov. 22, 2019
Fixed Attenuator

Mini-Circuits MDCS18N-10 MDCS18N-10-01 Apr. 15, 2019 Apr. 14, 2020
MXG Vector signal

generator N5182B MY53050430 Nov. 19, 2018 Nov. 18, 2019
Agilent

Er,\jgrl“p"f'er EMC 012645 980115 Oct. 12, 2018 Oct. 11, 2019
Preamplifier EMC 330H 980112 Oct. 12,2018 | Oct. 11, 2019
RF Coaxial Cable EMC104-SM-SM-

HUBER+SUHNNER 8000&3000 140811+170717 Oct. 12, 2018 Oct. 11, 2019
RF Coaxial Cable EMC104-SM-SM-

HUBER+SUHNNER SUCOFLEX 104 1000(140807) Oct. 12, 2018 Oct. 11, 2019
RF Coaxial Cable

WOKEN 8D-FB Cable-Ch10-01 Oct. 12, 2018 Oct. 11, 2019
Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Software E3

BV ADT 6.120103 NA NA NA
penna Tower MFA-440H NA NA NA

purn Table MFT-201SS NA NA NA
Antenna Tower &Turn

Table Controller MF-7802 NA NA NA

MF

LTE Wireless

Communication Test Set E7515A MY57270629 Feb. 22, 2019 Feb. 22, 2020
Keysight

Radio Communication

Analyzer MT8820C 6201300640 Aug. 16, 2017 Aug. 15, 2019
Anritsu

Ei?%f::”re & Humidity | 5Tp.120-40-CP-AR | MAA1306-019 | Sep. 05,2018 | Sep.04, 2019
DC Power Supply 33010D 807748 NA NA

Topward

Report No.: RF190415C07-3
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Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 10.

Report No.: RF190415C07-3 Page No. 7/ 62 Report Format Version: 6.1.1
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3  General Information

3.1 General Description of EUT
Product GPS Tracker
Brand Spireon
Test Model JKS3A

Series Model

ATS100M-YZ-V, ATS100M-YZ-S, JKS3B, ATS100M-Y-V, ATS100M-Y-S,
JKS3C, ATS100M-Z-V, ATS100M-Z-S, JKS3D, ATS100M-V, ATS100M-S

Status of EUT

Engineering Sample

Power Supply Rating

12 Vdc (adapter)
3.7 Vdc (battery)

Modulation Type LTE QPSK, 16QAM
LTE Band 26 (Channel Bandwidth: 1.4
814.7 ~ 823.3 MHz
MHz)
Frequency Range LTE Band 26 (Channel Bandwidth: 3 MHz) 815.5 ~ 822.5 MHz
LTE Band 26 (Channel Bandwidth: 5 MHZz) 816.5 ~ 821.5 MHz
LTE Band 26 (Channel Bandwidth: 10 MHz) | 819 MHz
LTE Band 26 (Channel Bandwidth: 1.4
1M09G7D
MHz)
Emission Designator LTE Band 26 (Channel Bandwidth: 3 MHz) 1M10G7D
LTE Band 26 (Channel Bandwidth: 5 MHz) 1M10G7D
LTE Band 26 (Channel Bandwidth: 10 MHz) | 1M09G7D
LTE Band 26 (Channel Bandwidth: 1.4
309.74 mW
MHz)
Max. ERP Power LTE Band 26 (Channel Bandwidth: 3 MHz) 309.74 mW
LTE Band 26 (Channel Bandwidth: 5 MHz) 314.05 mwW
LTE Band 26 (Channel Bandwidth: 10 MHz) | 316.96 mW

Antenna Type

PIFA Antenna with 1.4 dBi gain

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:
1. All models are listed as below. Model JKS3A is the representative for final test.

Brand

Model

Difference

JKSS3A

ATS100M-YZ-V

ATS100M-YZ-S

With Battery; With Buzzer

JKS3B

ATS100M-Y-V

ATS100M-Y-S

With Battery; Without Buzzer

Spireon

JKS3C

ATS100M-Z-V

ATS100M-Z-S

Without Battery; With Buzzer

JKS3D

ATS100M-V

ATS100M-S

Without Battery; Without Buzzer

Report No.: RF190415C07-3

Page No. 8/62

Report Format Version: 6.1.1




Crrs®
] )
| )

1828

BUREAU
VERITAS

2. The EUT uses following adapter. (For support unit only)

Brand Chanel Well Technology
Model CAP012121

Input Power 100-240 Vac,47~63 Hz, 0.35 A
Output Power 12Vdc, 1.0 A

Power Line

2.25m non-shuelded DC power cable without core

3. The above EUT information is declared by manufacturer and for more detailed features description,
please refers to the manufacturer's specifications or user's manual.

Report No.: RF190415C07-3
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3.2 Configuration of System under Test

—0

EUT (Powered from AC Adapter)

Test table zzz
994

Radio
Communication
Analyzer

*Kept in a remote area

3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the
tests.

No. Product Brand Model No. Serial No. FCC ID
,, | Radio Communication ANRITSU MT8821C 6201502978 N/A
Analyzer

2. Adapter Chanel Well Technology | CAP012121 N/A N/A
No. Signal Cable Description Of The Above Support Units
1. |IN/A
2. [2.25m

Note:

1. All power cords of the above support units are non-shielded (1.8m).
2. ltems 1 acted as communication partners to transfer data.

3. Items 2 was provided by client.

3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis, and antenna ports

The worst case was found when positioned as the table below. Following channel(s) was (were) selected for
the final test as listed below:

Band ERP Radiated Emission
LTE Band 26 Y-plane X-axis

Report No.: RF190415C07-3 Page No. 10/ 62 Report Format Version: 6.1.1
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LTE Band 26
EUT
Configure Test Item |Available Channel Tested Channel Chanl?el Modulation Mode
Mode Bandwidth
26697 t0 26783 | 26697, 26740, 26783 1.4 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
) ERP 2670510 26775 | 26705, 26740, 26775 3 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
2671510 26765 | 26715, 26740, 26765 5 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
26740 26740 10 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
) Modulation 26740 26740 10MHz | QPSK,16QAM | 6RB/0RB Offset
Characteristics
26697 to 26783 26697, 26783 1.4 MHz QPSK 1 RB/ 0 RB Offset
Frequency | 26705 to 26775 26705, 26775 3 MHz QPSK 1 RB/ 0 RB Offset
Stability 26715 to 26765 26715, 26765 5 MHz QPSK 1 RB/ 0 RB Offset
26740 26740 10 MHz QPSK 1 RB/ 0 RB Offset
26697 to 26783 | 26697, 26740, 26783 1.4 MHz QPSK, 16QAM 6 RB /0 RB Offset
Occupied 2670510 26775 | 26705, 26740, 26775 3 MHz QPSK, 16QAM | 15RB/0 RB Offset
Bandwidth | 26715t0 26765 | 26715, 26740, 26765 5 MHz QPSK, 16QAM | 25 RB/0 RB Offset
26740 26740 10 MHz QPSK, 16QAM | 50 RB/0 RB Offset
26697 t0 26783 | 26697, 26740, 26783 1.4 MHz QPSK, 16QAM 6 RB /0 RB Offset
) Emission Mask 2670510 26775 | 26705, 26740, 26775 3 MHz QPSK, 16QAM | 15RB/0 RB Offset
2671510 26765 | 26715, 26740, 26765 5 MHz QPSK, 16QAM | 25 RB/0 RB Offset
26740 26740 10 MHz QPSK, 16QAM | 50 RB/0 RB Offset
26697 to 26783 | 26697, 26740, 26783 1.4 MHz QPSK 1 RB/ 0 RB Offset
Conducted | 26705t0 26775 | 26705, 26740, 26775 3 MHz QPSK 1 RB/ 0 RB Offset
| Emission 26715 t0 26765 | 26715, 26740, 26765 5 MHz QPSK 1 RB /0 RB Offset
26740 26740 10 MHz QPSK 1 RB /0 RB Offset
Radiated 26697 to 26783 | 26697, 26740, 26783 1.4 MHz QPSK 1 RB /0 RB Offset
- Emission 2671510 26765 | 26715, 26740, 26765 5 MHz QPSK 1 RB /0 RB Offset
26740 26740 10 MHz QPSK 1 RB /0 RB Offset

Note:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
2. For radiated emission above 1 GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest, 5
MHz & highest channel bandwidth for final test.

Test Condition:

Test Item Environmental Conditions Input Power Tested By
ERP 25 deg. C, 65 % RH 3.7 Vdc Thomas Wei
Frequency Stability 25 deg. C, 65 % RH 3.7 Vdc Getaz Yang
Occupied Bandwidth 25 deg. C, 65 % RH 3.7 Vdc Getaz Yang
Peak to Average Ratio 25 deg. C, 65 % RH 3.7 Vdc Getaz Yang
Emission Mask 25 deg. C, 65 % RH 3.7 Vdc Getaz Yang
Band Edge 25 deg. C, 65 % RH 3.7 Vdc Getaz Yang
Conducted Emission 25 deg. C, 65 % RH 3.7 Vdc Getaz Yang
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Thomas Wei

Report No.: RF190415C07-3
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3.4 EUT Operating Conditions

The EUT makes a call to the communication simulator. The communication simulator station system controlled
a EUT to export maximum output power under transmission mode and specific channel frequency

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC 47 CFR Part 2

FCC 47 CFR Part 90

KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 971168 D02 Misc Rev Approv License Devices v02r01
ANSI/TIA/EIA-603-E 2016

ANSI 63.26-2015

Note: All test items have been performed and recorded as per the above standards.

Report No.: RF190415C07-3 Page No. 12/ 62 Report Format Version: 6.1.1
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4

4.1

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

LTE Band 26
The maximum output power of the transmitter for mobile stations is 100 watts (20 dBw) ERP.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a.

All measurements were done at low, middle and high operational frequency range. RBW and VBW is 10
MHz for LTE mode.

Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) height of Turn Table, rotated the table around
360 degrees to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1 m to 4 m to find the maximum polar radiated power. The
“‘Read Value” is the spectrum reading the maximum power value.

The substitution horn antenna is substituted for EUT at the same position and signals generator export the
CW signal to the substitution antenna via a tx cable. Rotated the Turn Table and moved receiving antenna
to find the maximum radiation power. Adjust output power level of S.G to get a Value of spectrum reading
equal to “Read Value” of step b. Record the power level of S.G.

EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn. E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.I.P.R power - 2.15 dB.

Conducted Power Measurement:

a.
b.

The EUT was set up for the maximum power with LTE link data modulation and link up with simulator.
Set the EUT to transmit under low, middle and high channel and record the power level shown on simulator.

Report No.: RF190415C07-3 Page No. 13/62 Report Format Version: 6.1.1
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4.1.3 Test Setup

EIRP / ERP Measurement:
<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-am
Variable
EUT& | 3m | /
Support Unjts
—(i)—l:]
Turn Table
80em m—
L
Ground Plane
Test Receiver
[ | —
O O O O°O
/] 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units I —]
]
Turn Table
u Absorber
e
150 en] MV —=
MMNVAAA
= l
Ground Plane
Test Receiver
\ [ E—
O O o
/W ooe

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

Conducted Power Measurement:

Communication
Simulator

EUT
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4.1.4 Test Results
Conducted Output Power (dBm)
emrc | Band |Regon(s| - poe  |Power) Class | o5 Tolerance) 5 7 maximum: [24.46
BW(MHz): | 1.4
Test Configurationlnitial of Power EUT
Frequenc Frequenc
= Test N y of N y of RB| RB Cell power |POW€
req|L|J)ency uL Uplink DL Downlink | Modulatio Siz |Offse Narrowban (dBm/15kH r
[MHZz] [MHZz] n d Index (dBm
e t Z) )
QPSK (1| O 0 -85 23.74
QPSK | 1| 5 0 -85  |23.75
QPSK [ 3| 3 0 -85 23.42
Low QPSK | 6| O 0 -85 23.35
R 26697 814.7 8697 876.5
ange 16Q0AM | 1 | © 0 -85 23.46
16QAM | 1 5 0 -85 23.48
16QAM | 3 | O 0 -85 23.45
16QAM | 5 | O 0 -85 23.37
QPSK 1 0 0 -85 23.44
QPSK | 1 5 0 -85 23.4
QPSK | 3| 3 0 -85 23.68
QPSK | 6| O 0 -85 23.44
Mid Range 26740 819 8740 880.8
16QAM | 1 0 0 -85 23.44
16QAM | 1 3 0 -85 23.44
16QAM | 3 | O 0 -85 23.64
16QAM | 5 0 0 -85 23.59
QPSK 1 0 0 -85 23.63
QPSK 1 5 0 -85 23.61
QPSK | 3| 3 0 -85 23.45
High QPSK | 6| O 0 -85 23.73
R 26783 823.3 8783 885.1
ange 16QAM | 1 [ O 0 -85 23.55
16Q0AM | 1 5 0 -85 23.37
16QAM | 3 0 0 -85 235
16QAM | 5 0 0 -85 23.43
BW(MHz): 3
Test Configurationlnitial of Power EUT
Frequenc Frequenc
= et N y of N y of RB| RB Cell power |POW€
reqlllJ)enCY uL Uplink bL Downlink | Modulatio Siz | Offse Narrowban (dBm/15kH r
[MHZ] [MHZz] n e t d Index 2) (dBm
)
QPSK | 1 0 0 -85 23.94
R"OW 26705 815.5 8705 8765 | QPSK | 1| 5 0 -85 23.8
ange
QPSK [ 1| O 1 -85 23.4
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QPSK | 1| 5 1 -85 |23.37
QPSK | 3| 3 0 -85  [23.48
QPSK | 3| 3 1 -85  |235
QPSK | 6 | © 0 -85  [2358
QPSK | 6 | O 1 -85 |23.44
16QAM | 1 | © 0 -85 |2351
16QAM | 1 | 5 0 -85 2355
16QAM | 1 | © 1 -85 |23.71
16QAM | 1 | 5 1 -85  [23.55
16QAM | 3 | 0 0 -85 | 234
16QAM | 3 | 3 1 -85 |2351
16QAM | 5 | 0 0 -85  |23.68
16QAM | 5 | 0 1 -85  |23.64
QPSK | 1| 0 0 -85  [2353
QPSK | 1| 5 0 -85  [23.73
QPSK | 1| 0 1 -85  [23.75
QPSK | 1| 5 1 -85  |23.64
QPSK | 3| 3 0 -85 |23.87
QPSK | 3| 3 1 -85 2358
QPSK | 6| O 0 -85  [23.59
QPSK | 6 | O 1 -85 | 236
Mid Range 26740 819 8740 880

16QAM | 1 | © 0 -85  [23.57
16QAM | 1 | 5 0 -85  |23.62
16QAM | 1 | © 1 -85  |23.57
16QAM | 1 | 5 1 -85  |23.65
16QAM | 3 | 0 0 -85  [23.55
16QAM | 3 | 3 1 -85 | 236
16QAM | 5 | 0 0 -85 |23.7
16QAM | 5 | 0 1 -85 (2334
QPSK | 1| 0 0 -85 |2351
QPSK | 1| 5 0 -85  |23.66
QPSK | 1| 0 1 -85 |23.7
QPSK | 1| 5 1 -85 |23.42
QPSK | 3| 3 0 -85  [23.74
High , QPSK | 3| 3 1 -85 2353
Range 6775 822.5 8775 6 e e 5 o= aes
QPSK | 6 | O 1 -85  |2351
16QAM | 1 | 0 0 -85  [24.18
16QAM | 1 | 5 0 -85  [23.63
16QAM | 1 | © 1 -85  |23.74
16QAM | 1 | 5 1 -85  |23.67
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16QAM | 3 0 0 -85 23.96
16QAM | 3 3 1 -85 23.91
16QAM | 5 0 0 -85 23.72
16QAM | 5 0 1 -85 23.79
BW(MHz):
Test Configurationlnitial of Power EUT
ot et 8] rB Cell power [P0
FreqlllJDency Nut H\ﬁ:_"r:]( NoL DFI\\;IVS!?k Modzlatio Seiz szse Nznlrg\év:fn (dBrr?)lSkH (dlgm
)
QPSK 1 0 0 -85 24.06
QPSK 1 5 0 -85 23.99
QPSK 1 0 1 -85 23.56
QPSK 1 3 1 -85 23.65
QPSK 1 0 3 -85 23.66
QPSK 1 5 3 -85 23.66
QPSK 3 0 0 -85 23.72
QPSK 3 3 3 -85 23.56
QPSK 6 0 0 -85 23.6
QPSK 6 0 1 -85 23.59
Low QPSK [ 6| O 3 -85 |23.9
Range 26715 816.5 8715 876.5 160AM | 1 0 0 o5 24,01
16QAM | 1 5 0 -85 23.57
16QAM | 1 0 1 -85 23.55
16QAM | 1 5 1 -85 23.76
16QAM | 1 0 3 -85 23.8
16QAM | 1 5 3 -85 23.66
16QAM | 3 0 0 -85 23.76
16QAM | 3 3 3 -85 23.77
16QAM | 5 0 0 -85 23.76
16QAM | 5 0 1 -85 23.93
16QAM | 5 0 3 -85 23.8
QPSK 1 0 0 -85 24.12
QPSK 1 3 0 -85 23.74
QPSK 1 0 1 -85 23.73
QPSK 1 5 1 -85 23.79
Mid Range 26740 819 8740 879 QPSK 1 0 3 -85 23.63
QPSK 1 5 3 -85 23.77
QPSK 3 0 0 -85 23.59
QPSK 3 3 3 -85 23.8
QPSK 6 0 0 -85 23.82
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QPSK | 6| O 1 -85 23.48
QPSK 6 0 3 -85 23.72
16QAM | 1 0 0 -85 24.45
16QAM | 1 5 0 -85 23.78
16QAM | 1 | O 1 -85 23.78
16QAM | 1 5 1 -85 23.61
16QAM | 1 | O 3 -85 23.78
16QAM | 1 5 3 -85 23.62
16QAM | 3 0 0 -85 23.76
16QAM | 3 3 3 -85 24.12
16QAM | 5 | O 0 -85 24.43
16QAM | 5 0 1 -85 23.77
16QAM | 5 | O 3 -85 23.81
QPSK | 1| O 0 -85 24.27
QPSK | 1 5 0 -85 24.06
QPSK 1 0 1 -85 23.76
QPSK | 1 5 1 -85 23.99
QPSK | 1| O 3 -85 23.91
QPSK | 1| 5 3 -85 23.97
QPSK | 3| O 0 -85 23.92
QPSK | 3| 3 3 -85 23.62
QPSK | 6 | O 0 -85 23.85
QPSK | 6 | O 1 -85 23.83
High X QPSK | 6 | O 3 -85 [23.83
Range 6765 8215 8765 881.5 wson | 1 | a 5 o5 2425
16QAM | 1 5 0 -85 23.82
16QAM | 1 0 1 -85 23.84
16QAM | 1 5 1 -85 23.85
16QAM | 1 0 3 -85 23.94
16QAM | 1 5 3 -85 23.99
16QAM | 3 0 0 -85 23.87
16QAM | 3 3 3 -85 23.81
16QAM | 5 | O 0 -85 24.01
16QAM | 5 0 1 -85 24.16
16QAM | 5 | O 3 -85 24.05
BW(MHz): | 10
Nuc NobL Test Configurationlnitial of Power EUT
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Test Frequenc Frequenc Irel RB Cell power powe
y of y of Modulatio| .. Narrowban r
Frequency : . Siz |Offse (dBm/15kH
D Uplink Downlink n e t d Index 2) (dBm
[MHZz] [MHZz] )

QPSK | 1 0 0 -85 24.46

QPSK | 1 5 0 -85 23.98

QPSK | 1 0 3 -85 23.9

QPSK | 1 5 3 -85 23.99

QPSK | 1 0 7 -85 24.21

QPSK | 1 5 7 -85 24.16

QPSK | 4 0 0 -85 23.97

QPSK | 4 2 7 -85 24.08

QPSK | 6 0 0 -85 24.15

QPSK | 6 0 7 -85 24.12

Mid Range 26740 819 8740 879

16QAM | 1 0 0 -85 24.04

16QAM | 1 5 0 -85 23.74

16QAM | 1 0 3 -85 23.9

16QAM | 1 5 3 -85 23.97

16QAM | 1 0 7 -85 23.98

16QAM | 1 5 7 -85 23.99

16QAM | 4 2 0 -85 23.98

16QAM | 4 2 7 -85 23.93

16QAM | 5 0 0 -85 24.04

16QAM | 5 0 7 -85 24.03
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ERP Power (dBm)

LTE Band 26
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&‘f_'ez';cy R(zfrmg E;Crtr:fzgog) ERP (dBm) |ERP (mW) PO"'E‘:/Z\%“O”
26697 814.7 -5.11 32.01 24,75 298.54
26740 819.0 -5.05 32.11 2491 309.74 H
26783 823.3 -5.94 32.32 24.23 264.85
Y 26697 814.7 -11.92 32.54 18.47 70.31
26740 819.0 -11.83 32.51 18.53 71.29 vV
26783 823.3 -12.03 32.51 18.33 68.08
Channel Bandwidth: 1.4 MHz / 16QAM
26697 814.7 -6.37 32.01 23.49 223.36
26740 819.0 -6.36 32.11 23.60 229.09 H
v 26783 823.3 -7.20 32.32 22.97 198.15
26697 814.7 -13.16 32.54 17.23 52.84
26740 819.0 -13.05 32.51 17.31 53.83 vV
26783 823.3 -13.31 32.51 17.05 50.70
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
LTE Band 26
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr?&‘;ezr)‘cy R(za;rin”)g E;Crt’oefzidog) ERP (dBm) |ERP (mW) PO'?:/ZVa)“O”
26705 815.5 -5.08 32.02 24.79 301.30
26740 819.0 -5.05 32.11 24,91 309.74 H
26775 822.5 -5.79 32.18 24.24 265.46
v 26705 815.5 -11.78 325 18.57 71.94
26740 819.0 -11.70 3251 18.66 73.45 Y,
26775 822.5 -11.93 32.47 18.39 69.02
Channel Bandwidth: 3 MHz / 16QAM
26705 815.5 -6.33 32.02 23.54 225.94
26740 819.0 -6.24 32.11 23.72 235.50 H
v 26775 822.5 -6.97 32.18 23.06 202.30
26705 815.5 -13.03 32.5 17.32 53.95
26740 819.0 -12.92 3251 17.44 55.46 \Y
26775 822.5 -13.12 32.47 17.20 52.48

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 26
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel | Feduéncy | Reading | - Corvection | epp apm) |Rp (mwy | PO'ariZation
26715 816.5 -5.07 32.04 24.82 303.39
26740 819.0 -4.99 32.11 24.97 314.05 H
26765 821.5 -5.34 31.79 24.30 269.15
v 26715 816.5 -11.76 32.52 18.61 72.61
26740 819.0 -11.66 32.51 18.70 74.13 Y
26765 821.5 -11.58 32.17 18.44 69.82
Channel Bandwidth: 5 MHz / 16QAM
26715 816.5 -6.20 32.04 23.69 233.88
26740 819.0 -6.12 32.11 23.84 242.10 H
26765 821.5 -6.46 31.79 23.18 207.97
v 26715 816.5 -12.89 32.52 17.48 55.98
26740 819.0 -12.73 32.51 17.63 57.94 Y
26765 821.5 -12.64 32.17 17.38 54.70
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
LTE Band 26
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr?&‘;ezr)‘cy R(za;rin’;g E;Crtroefzid(’;) ERP (dBm) |ERP (mW) PO'?:/ZVa)“O”
26740 819.0 -4.95 32.11 25.01 316.96 H
v 26740 819.0 -11.60 32.51 18.76 75.16 Y,
Channel Bandwidth: 10 MHz / 16QAM
v 26740 819.0 -5.97 32.11 23.99 250.61 H
26740 819.0 -12.65 3251 17.71 59.02 V

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Setup

Communication Simulator
EUT

4.2.3 Test Procedure

Connect the EUT to Communication Simulator via the antenna connector. The frequency band is set as EUT
supported Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform quality and
constellation of the EUT was tested.

4.2.4 Test Results

Spectrum Plot of Measurement
LTE Band 26

Channel 26740
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

LTE Band 26
1.5 ppm is for base and fixed station. 2.5 ppm is for mobile station.

4.3.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the DC input power. The test voltage range is from
minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the £0.5°C
during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the EUT
could be test under the stability condition.

NOTE: The frequency error was recorded frequency error from the communication simulator.

4.3.3 Test Setup

L Oven Room
Communication

Simulator

_1_  Antenna

External Power Source

EUT
DC Power Supply
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4.3.4 Test Results

Frequency Error vs. Voltage

LTE Band 26
Channel Bandwidth: 1.4 MHz
\Voltage .
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.83.145 814.700004 0.005 823.300000 0.004 25
3.7 814.700001 0.002 823.300000 0.005 25
4.225 814.700003 0.004 823.300000 0.005 2.5

Note: The applicant defined the normal working voltage of the battery is from 3.7 Vdc to 4.225 Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 1.4 MHz
Temp. (°C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(zr;?]/)Error

-40 814.700002 0.002 823.300000 0.003 25
-30 814.700002 0.002 823.300000 0.003 25
-20 814.700003 0.004 823.300000 0.002 25
-10 814.700002 0.003 823.300000 0.004 25
0 814.700001 0.001 823.300000 0.002 25
10 814.699999 -0.002 823.300000 -0.002 25
20 814.699999 -0.001 823.300000 -0.002 25
30 814.699996 -0.005 823.300000 -0.002 25
40 814.699997 -0.004 823.300000 -0.004 25
50 814.699997 -0.004 823.300000 -0.004 25
60 814.699997 -0.003 823.300000 -0.004 25
70 814.699998 -0.003 823.300000 -0.003 25
75 814.699996 -0.004 823.300000 -0.001 25
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Frequency Error vs. Voltage

LTE Band 26
Channel Bandwidth: 3 MHz
\Voltage .
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.83.145 814.700002 0.002 823.300000 0.003 25
3.7 814.700002 0.002 823.300000 0.002 25
4.225 814.700003 0.004 823.300000 0.004 25

Note: The applicant defined the normal working voltage of the battery is from 3.7 Vdc to 4.225 Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 3 MHz
Temp. (°C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(zr;?]/)Error

-40 814.700002 0.003 823.300000 0.004 25
-30 814.700002 0.003 823.300000 0.002 25
-20 814.700002 0.003 823.300000 0.003 25
-10 814.700004 0.004 823.300000 0.003 25
0 814.700003 0.003 823.300000 0.005 25
10 814.699998 -0.003 823.300000 -0.005 25
20 814.699999 -0.002 823.300000 -0.003 25
30 814.699998 -0.003 823.300000 -0.003 25
40 814.699999 -0.001 823.300000 -0.003 25
50 814.699996 -0.005 823.300000 -0.002 25
60 814.699999 -0.002 823.300000 -0.004 25
70 814.699998 -0.002 823.300000 -0.003 25
75 814.699997 -0.004 823.300000 -0.004 25
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Frequency Error vs. Voltage

LTE Band 26
Channel Bandwidth: 5 MHz
\Voltage .
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.83.145 814.700003 0.003 823.300000 0.003 25
3.7 814.700002 0.003 823.300000 0.002 25
4.225 814.700004 0.005 823.300000 0.002 25

Note: The applicant defined the normal working voltage of the battery is from 3.7 Vdc to 4.225 Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 5 MHz
Temp. (°C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(zr;?]/)Error

-40 814.700001 0.001 823.300000 0.002 25
-30 814.700003 0.003 823.300000 0.003 25
-20 814.700003 0.003 823.300000 0.005 25
-10 814.700004 0.004 823.300000 0.004 25
0 814.700001 0.001 823.300000 0.004 25
10 814.699998 -0.003 823.300000 -0.003 25
20 814.699997 -0.003 823.300000 -0.004 25
30 814.699997 -0.003 823.300000 -0.003 25
40 814.699998 -0.002 823.300000 -0.004 25
50 814.699996 -0.004 823.300000 -0.002 25
60 814.699999 -0.001 823.300000 -0.005 25
70 814.699998 -0.003 823.300000 -0.002 25
75 814.699996 -0.005 823.300000 -0.004 25
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Frequency Error vs. Voltage

LTE Band 26
\23232)6 Channel Bandwidth: 10 MHz Limit (ppm)
Frequency (MHz) Frequency Error (ppm)
3.83.145 814.700004 0.005 25
3.7 814.700003 0.004 25
4.225 814.700002 0.003 25

Note: The applicant defined the normal working voltage of the battery is from 3.7 Vdc to 4.225 Vdc.

Frequency Error vs. Temperature

LTE Band 26
Temp. (°C) Channel Bandwidth: 10 MHz Limit (ppm)
Frequency (MHz) Frequency Error (ppm)

-40 814.700004 0.005 25
-30 814.700002 0.003 25
-20 814.700004 0.005 25
-10 814.700003 0.004 25
0 814.700003 0.004 25
10 814.699997 -0.004 25
20 814.699997 -0.003 25
30 814.699998 -0.003 25
40 814.699998 -0.003 25
50 814.699997 -0.004 25
60 814.699997 -0.003 25
70 814.699997 -0.004 25
75 814.699997 -0.004 25
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4.4  Occupied Bandwidth Measurement

4.4.1 Limits of Occupied Bandwidth Measurement

The width of a frequency band such that, below the lower and above the upper frequency limits, the mean
powers emitted are each equal to a specified percentage 0.5 %of the total mean power of a given emission.

4.4.2 Test Procedure

The EUT makes a call to the communication simulator. All measurements were done at low, middle and high
operational frequency range. The communication simulator station system controlled a EUT to export
maximum output power under transmission mode and specific channel frequency. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

4,43 Test Setup

Communication .
Simulator Power Splitter ‘ |: Spectrum Analyzer

T

10 dB Attenuation
PAD

EUT
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444 Test Results

LTE Band 26

Channel Bandwidth: 1.4 MHz

Channel Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz) QPSK

16QAM QPSK 16QAM

26697 814.7 1.0903

0.9128 1.240 1.062

26740 819.0 1.0913

0.9121 1.241 1.066

26783 823.3 1.0915

0.9132 1.241 1.064

Chan

nel Bandwidth: 3 MHz

Channel Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz) QPSK

16QAM QPSK 16QAM

26705 815.5 1.0970

0.9181 1.325 1.141

26740 819.0 1.0922

0.9207 1.325 1.144

26775 822.5 1.0952

0.9199

1.323 1.143

Spectr

um Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

1.4 MHz / QPSK

1.4 MHz / QPSK

[ Keysighe Spectrum Analyzer - Occupied BV
RL &

lCenter Freq 823.300000 MHz

AFGain:Low

Center Freq: 823.300000 MHz
= Trig: Free Run AvglHold: 111
#Atten: 30 dB

Radio Std: None

Radie Device: BTS

07:48:45 PM May 13, 2019

[ Keysighe Spectum Ansyzer - Dccupied BA
AL &
Center Freq: 819.000000 MHz

= Trig: Free Run AvglHold: 111
#Atten: 30 dB

! 07415 Py 13,2015
Frequeney. | Conter Freq 819.000000 MHz Radio $td: None Frequency

AFGain:Low Radio Device: BTS

Ref Offset 15 dB
Ref 30.00 dBm

Span 20 MHz

‘Center £23.3 MHz
# #Sweep 300 ms;

Res BW 16 kHz #VBW 51 kHz

Occupied Bandwidth Total Power
1.0915 MHz

38 Hz
1.241 MHz

24.6 dBm

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Ref Offset 15 dB
Ref 30.00 dBm

Center Freq
823.300000 MHz

Center Freq
819.000000 MHz

T 4
it mw\l.l,-bl“ﬂ-w

'Iml.l‘mlﬂlﬂ\lqwl}.«.ﬁ

Span 20 MHz

‘Center 819 MHz
# #Sweep 300 ms;

Res BW 16 kHz #VBW 51 kHz

Occupied Bandwidth Total Power
1.0913 MHz

284 Hz
1.241 MHz

24.5 dBm

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-26.00 dB

STATUS

3 MHz / QPSK

3 MHz / QPSK

[ Feysight Spectrum Analyzer - Occupsed BY1
AL

& 08:54:40 P May 13, 2019

lCenter Freq 822.500000 MHz Radio Std: None

AFGain:Low

Center Freq: 822.500000 MHz
= Trig: Free Run AvglHold: 111

#Atten: 30 dB Radio Device: BTS

[ Keysight Spectnum Analyzer - Decupied 80
AL &
Center Freq: 815.500000 MHz

= Trig: Free Run AvglHold: 111
#Atten: 30 dB

: 08:41:38 PM May 13, 2019
Center Freq 815.500000 MHz Radio Std: None

AFGain:Low Radio Device: BTS

Ref Offset 15 dB
Ref 30.00 dBm

‘Center 822.5 MHz

Span 20 MHz
HRes BW 16 kHz

#VBW 51 kHz #Sweep 300 ms|

Occupied Bandwidth Total Power
1.0952 MHz

-632.23 kHz
1.323 MHz

24.8 dBm

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

Ref Offset 15 dB
Ref 30.00 dBm

Center Freq
822500000 MHz

Center Freq
815500000 MHz

‘Center 815.5 MHz

Span 20 MHz
HRes BW 16 kHz

#VBW 51 kHz #Sweep 300 ms|

Occupied Bandwidth Total Power
1.0970 MHz

-630.66 kHz
1.325 MHz

24.8 dBm

FreqOffset
Transmit Freq Error OHz

x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB
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LTE Band 26

Channel Bandwidth: 5 MHz

Channel

Frequency
(MHz)

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

QPSK 16QAM

QPSK 16QAM

26715

816.5

1.0937 0.9128

1.302 1.153

26740

819.0

1.0956 0.9181

1.295 1.149

26765

821.5

1.0953 0.9201

1.287 1.149

Channel Bandwidth: 10 MHz

Channel

Frequency
(MHz)

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

QPSK 16QAM

QPSK 16QAM

26740

819.0

1.0937 0.9160

1.371 1.238

Spectrum Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

5 MHz / QPSK

5 MHz / QPSK

[ Fieysight Spectrum Analyzer - Occupsed 8V1

Ref Offset 16 dB
Ref 30.00 dBm

HRes BW 16 kHz

Occupied Bandwidth

#VBW 51 kHz

Total Power

1.0956 MHz

Transmit Freq Error
x dB Bandwidth

-1.7120 MHz

1.295 MHz x dB

\'”"-mﬂmwm fon

% of OBW Power

[ Fieysight Spectrum Analyzer - Occupsed 8V1
A R

05:05:23 P May 13, 2019 TR
Radio Std: None Center Freq 816.500000 MHz
Radio Device: BTS

Ref Offset 16 dB
Ref 30.00 dBm

Center Freq
£19,000000 MHz

P

Span 20 MHz
#Sweep 300 ms|

‘Center 816.5 MHz
HiRes BW 16 kHz

25.8 dBm Occupied Bandwidth

FreqOffset
99.00 % Gl

-26.00 dB

Transmit Freq Error
x dB Bandwidth

us usc

iniLow #Atten: 30 dB

1.0937 MHz
-1.7116 MHz
1.302 MHz

. L] 109:00:40 PM May 13, 2019
Center Freq: £16.500000 MHz Radio Std: None
= Trig: Free Run AvglHold: 1/1

Frequency

Radio Device: BTS

Center Freq
816500000 MHz

""'Wriﬂm""""fr* .
oy

o

Span 20 MHz

#VBW 51 kHz #Sweep 300 ms|

Total Power 25.8 dBm

FreqOffset
% of OBW Power ok

x dB

99.00 %
-26.00 dB

us

10 MHz / QPSK

10 MHz / QPSK

[ Keysighe Spectrum Analyzer - Occupied BV

TR
Center Freq 819.000000 MHz

BFGain:Low

Ref Offset 16 dB
Ref 30.00 dBm

HRes BW 16 kHz

Occupied Bandwidth

o= Trig: Free Run
#Anen: 30 dB

N o

#VBW 51 kHz

Total Power

1.0937 MHz

Transmit Freq Error
x dB Bandwidth

e

-3.7802 MHz

1.371 MHz x dB

Center Freq: 815.000000 MHz
AvglHold: 1/1

% of OBW Power

T |2 Ceyihe Sptcom dnaheer - Decupied O
Frequency -

&

o .
Center Freq 819.000000 MHz

09:16:58 PM May 13, 2019
Radio Std: None
Radio Device: BTS

Ref Offset 16 dB
Ref 30.00 dBm

Center Freq
£19,000000 MHz

g

a
w""‘-’ba'-lrum ey
S o e —

Span 20 MHz
#Sweep 300 ms|

‘Center 819 MHz
HRes BW 16 kHz
Man

25.7 dBm Occupied Bandwidth

FreqOffset
99.00 % Gl

-26.00 dB

Transmit Freq Error
x dB Bandwidth

BFGain:Low

1.0937 MHz
-3.7802 MHz
1.371 MHz

e
Frequency

E &
Center Freq: 19.000000 MHz
Trig: Free Run AvglHold: 1/1
#Anen: 30 dB

09:16:58 PM May 13, 2019
Radio Std: None

Radio Device: BTS

Center Freq
£19,000000 MHz

"-‘N‘r’.u—“ i

™
i bt o 8l
Span 20 MHz
#Sweep 300 ms|
Auto

CF Step
2.000000 MHz
Man

#VBW 51 kHz

Total Power 25.7 dBm

FreqOffset
% of OBW Power ok

x dB

99.00 %
-26.00 dB
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45 Emission Mask Measurement

45.1 Limits of Emission Mask Measurement

LTE Band 26

According to FCC part 90.691 shall be tested the emission mask. For any frequency removed from the EA
licensee’s frequency block by up to and including 37.5 kHz, the power of any emission shall be attenuated
below the transmitter power (P) in watts by at least 116 Log1o(f/6.1) decibels or 50 + 10Log10(P) decibels or 80
decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer
channel in the block in kilohertz and where f is greater than 12.5 kHz.

For any frequency removed from the EA licensee’s frequency block greater than 37.5 kHz, the power of any
emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P) decibels or
80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer
channel in the block in kilohertz and where f is greater than 37.5 kHz.

For §90.691(a), RBW=300 Hz for offset less than 37.5 kHz from channel edge and RBW=100 kHz for offsets
greater than 37.5 kHz is allowed.

45.2 Test Setup

Communication )
Simulator Power Splitter ! 1 Spectrum Analyzer

?

10 dB Attenuation
Pad

EUT

45.3 Test Procedures

a. The measurement used the power splitter via EUT RF power connector between simulation base station
and spectrum analyzer.
b. Record the test plot.
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45.4 Test Results

LTE Band 26

Channel Bandwidth: 1.4 MHz / QPSK

Channel | 26697

| 1 RB |  Channel | 26783 | 1 RB

[Multiview | spectrum |

| o |J[ruitiview ] spectrum |, [ =]

Ref Level - Offset 15203 Wiode At 1T SGC Ref Leval 3520 dim  Offsat 1¢ Wiode At 1T SGC
Count 100/100 Count 100/100
G e
20 e 20 e
0 e i 0 e
o o | o o
|
|
|
20 dan- . 20 da. 1 ! 1
| ol [
7 t f
] il
[ LA
| LU | N
B S B 1 o e = e — | i A Yy — e
| | CEEIENA 1001 pts S00.0K Tz Spon 5.0 vitkz | ||CF 6235 Wik 1001 pts S00.0K Tz Spon 3.0 Wiz
2 Result Summary 2 Result Summary
Sub Block A Center 814.70 MHz Ts Power 20.88 dBm RBW 20.000 kHz Sub Block A Center 823.30 MHz Ts Power 20.56 dBm RBW 20.000 kHz
dwidth Mz N ® Bandwidth 1,400 MiHz N

z
822.58594 MHz

Doata: 14 MAY

5 162313

Hz -68.24 .
00.000 kHz iz 300.000 Hz 815.40156 MHz -73.53 dBm -94.42 di -53.53 dB 300.000 Hz 824.01719 MHz -44.87 dBm -65.43
37.500 iz 1.500 Mriz 100,000 kHz 816.11144 MHz -46.76 dBm -67.64 dB -33.76 dB 100,000 kHz 824.03900 MHz -33.23 dBm -53.79 dB
ey i r T ey Lo

Doata: 14 MAY 2019 16,3227

Channel | 26697

[ 6 RB Channel | 26783 | 6 RB

[Multiview | Spectrum

| o |J[ruitiview ] spectrum |, [ =]

RefLevel 3520 dém  Offset 152036 Moda At 177 = RefLevel 3520 dém  Offset 152036 Moda At 177 =
Count 1004100 Count 1004100
gerere
20 o
0 e
’
| f |
20 dom- L ! i | 20 dem. L L t
S — | e ! |
S i
. Nk
- I
i il -
i
o I W I
| | cEEnRE 1001 pts TO00 Kz Spon 3.0 Wiz || [CF 9733 Wiz 1001 pts TO00 Kz Spon 3.0 Wiz
2 Result Summary 2 Result Summary
Sub Block A Center 814.70 MHz T Power 21.33 dBm REW  20.000 kHz Sub Block A Center 823.30 MHz T Power 21.52 dBm REW  20.000 kHz
Tx Bandwidth iz Nane Tx Bandwidth  1.400 Mz N

Diste: 14 MAY 2019 16:26.22

[ 5 0
~737.500 k- 99531 MHz - 500 k- - B822.59531 MHz 5 dBm 4.77 33.25 dB
00.000 kHz 40781 MHz -55.31 dBm 00.000 kHz '37.500 kHz 300.000 Hz 824.00469 MHz -54.98 dBm -76.50 -34.98 dB
'37.500 kiHz 1.500 MHz 100.000 kHz .49304 MHz -27.45 dBm '37.500 kiHz 1.500 MHz 100.000 kHz 824.09003 MHz -25.80 dBm -47.32 dB -12.80 dB
e ol T T T

Diste: 14 MAY 2013 16:31:36
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LTE Band 26

Channel Bandwidth: 1.4 MHz / 16QAM

Channel |

26697

1 RB |

Channel |

26783 | 1 RB

GATRFE

ultiview | Spectrum | | o |J[ruitiview ] spectrum |, | =]
Ref Leval 2520 dom  Offset 15 20 @ SaL RefLevel 2520 d2m  Offset 15 20 & SaL
Count 1004100 Count 1004100
caras

| | CAENA 1001 pts

2 Result Summary
Sub A

Block Center 814,70 MHz

z

13.98281 MHz
B815.42031 MHz
B16.01838 MHz

1001 pts.

Spon 3.0 viriz ||| CF 523.3 Miiz
2 Result Summary
REW 20,000 kHz Sub Block A

None

Center 823,30 MHz

z

22.59844 MHz 49.76
824.00469 MHz -45.75 dBm -25.75 dB
8 -30.27 dBm

Diata: 14 MAY 2019 16.27 55

Diata: 14 MAY 2015 18.20.13

iz 100,000 kHz 24.03900 MHz -17.27 dB
— TIOER0TT - TIOER0TT
L ady [EE i i L Loy 16213

Channel |

26697

Channel |

26783 |

ultiview ] Spectrum

Multiview | Spectrum

Mode -

Ref Level dem Offset 15.20 &6

GATRFE

dam

e RefLevel
Count 100/100 -

GATRFE

Offset 15.20 BB

SGL
Count 100/100

20 e 1 | |

20 e

£ f = / N
by [
y o/
| | CERENANE 1001 prs F00.0 kiiz Spon 3.0 vz || |6F 5233 Wiz 1001 prs F00.0 kiiz Spon 3.0 Wiz
2 Result Summary. 2 Result Summary.
Sub Block A Center 814.70 MHz Ty Power 20.73 dBm REW 20,000 kHz Sub Block A Center 823.30 MHz Ty Power 20.87 dBm

00,000 K

T Bandwidth

z
z

400 MHZ

m
-50.47 dBm

00,000 K

REW 20,000 kHz
T Bandwidth

14 MAY 2018 16:27.09

14 MY 2019

5:30.04

[ m
300.000 Hz B13.97656 MH. -71.19 -30.47 dB 300.000 Hz B822.59531 MHz =51.60 dBm -72.48 -31.60 dB
300.000 Hz 815.41306 MHz -57.01 dBm 7.74 dB. -37.01 dB 300.000 Hz 824.00156 MHz -55.29 dBm -76.16 dB -35.29 dB
100.000 kHz 815.46001 MHz -27.14 dBm -47.87 dB -14.14 dB 100.000 kHz 824.07202 MHz -25.51 dBm -46.38 dB -12.51 dB

T T el T o L ]
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LTE Band 26

Channel Bandwidth: 3 MHz / QPSK

Channel | 26705

| 1 RB |  Channel |

26775 |

1RB

[Multiview | Spectrum

| - ||[muitiview ] spectrum

Ref Level 35.20 o Offset 15.20 55, Wode At 11

SGL Ref Level 35.20 o Offset 15.20 55, Wode At 11
Count 100/100

SGL
Count 100/100

0,000 IH;
00000 Hz
300.000 Hz
100,000 kHz

B17.00937 M|
B17.25116 MHz

T Bandwidth 3.000

0 0 :
14
- - iy
08 08 ‘W
o oo L.
T
20 se- 20 se-
f
{\ |
il T
. 1 - ! + . S AN
- || q\n.""‘ oM, nval o 1L
¥ _L g
| | 1001 pts G000z Spon 6.0 Wiz || [CF 9225 Wiz 1001 pts G000z Spon 6.0 Wiz
2 Result Summary 2 Result Summary
Sub Block A Center 815.50 MHz T Power 24.07 dBm REW  20.000 kHz Sub Block A Center 822.50 MHz T3 Power REW  20.000 kHz
iz

None

0,000 IH;

00.000 Hz 563

24.00313 M|
824.04051 M

69 538 MHz 300.000 Hz
-50.71 dBm 3,000 MHz 100,000 kHz

T Bandwidth

z
MHz

m -57.03 dB
Hz 57.52 dBm -37.52 dB
Hz -40.99 dBm -27.99 dB

TS

T
Pt |

Ready

Diata: 14 MAY 2015 16.44.28

TIOCIT
raret

Channel | 26705

[ 15 RB Channel |

26775 |

[Multiview | Spectrum

Multiview | Spectrum

Ref Level B Offset 15.20

Mode At T

Sa0 Ref Leval B Offset 15 Wioda A T Sar
Count 1004100 Count 1004100

e e

- -

o o .

| "‘ ("
o o A |
A i
1t 1t - "
f
20 dum 20 dum ! } .
—
A ~+
it ]
hbm e | - - - 1 . _
ll Iw W | = e
I |
| | CEETEE 1001 pts 600.0 kHz, Spon 6.0 Mz |J|CF 822 5 MHz 1001 pts 600.0 kHz, Span 6.0 Mz

2 Result Summany 2 Result Summany
Sub Blodk A Center 815.50 MHz Ty Power 21.67 d8m RBW  20.000 kHz Sub Blodk A Center 822.50 MHz Ty Power 21.48 d8m RBW  20.000 kHz

0,000 IH;

T Bandwidth 3.000 MHz

None

T Bandwidth 3.000 MHz

None

Dizte: 14 MAT 2019 16.39.04

z - 0,000 kH 8 MHz m
- 300.000 Hz 813.99063 MHz -59.19 300.000 Hz 820.99688 MHz -67.76 dBm .76
1 300.000 Hz 817.02188 MHz -67.78 dBm 300.000 Hz 824.02188 MHz -57.32 dBm 37.32 dB
L 100,000 kHz 818.38264 MHz -49.53 dBm 53 dB 100,000 kHz 824.46782 MHz -32.59 dBm .59 dB
TOET0TT TOETTTT
Ready wans g Ready s

Dizte: 14 MAT 2015 16:4345
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LTE Band 26

Channel Bandwidth: 3 MHz / 16QAM

Channel

26705

1RB

Channel

26775

1RB

[Multiview | Spectrum

Multiview | Spectrum

Raf Level 3t Offset 15.20 BB

GATRFE

Wode

SGL
Count 100/100

Raf Level 3t

Offset 15.20 BB

Wode

SGL
Count 100/100

z
B13.99688 MHz

1
| | CETEET 1001 pts 600.0 kiiz.
2 Result Summary
Sub Block A Center 815.50 MHz T Power 21.52 dBm REW  20.000 kHz
Tx Bandwidth 3.000 MiHz

None

CF 622.5 Mz 1001 pts. 600.0 kiiz
2 Result Summary
Sub Block A Center 822,50 MHz s Power 21,60

0,000 i+

AL aBm
T Bandwidth 3.000 MHz

B z
B20.99688 MHz

None

GATRFE

SGL
Count 100/100

300.000 -81.99 -40.47 dB 300.000 Hz '8.17 -99.77 -58.17 dB
. 300.000 Hz B17.02813 MHz -100,16 dB -58.64 dB 300.000 Hz 824.00313 MHz -59.39 dBm -80.99 dB -39.39 dB
3.000 MHz 100,000 kHz 817.04051 MHz -50.01 dBm -71.53 dB -37.01 dB 100,000 kiHz 824.04051 MHz -21,25 dBm -42.85 dB -8.25 dB
L [T ] T T AR T
Channel | 26705 [ 15 RB Channel | 26775 | 15 RB
[Multiview | Spectrum | - ||[muitiview ] spectrum [ =]
Ref Level 25, M  Offset 1520 & Mode AUt FET Ref Level 2 M  Offset 1520 & Mode At F

SGL
Count 100/100

o

sl
1

T Bandwidth

3.000 MHZ None

[ 11
CF615.5 Mz 1001 pts. 600.0 kiiz Spon 6.0 viriz ||| CF 822.5 Miiz 1001 pts. 600.0 kiiz Spon 6.0 vz
2 Result Summary 2 Result Summary
Sub Block A Center 815,50 MHz TotPower 21,44 dBm REW 20,000 kHz Sub Block A Center 822,50 MHz TotPower 2147 dBm REW 20,000 kHz

T Bandwidth 3.000 MHz

None

0,000 kH - 0,000 ki 8 MHz
-1 300.000 Hz B13.99688 MHz -54.51 dBm -75.94 dB -34.51 dB 300.000 Hz 820.99688 MHz -70.56 -92.02 -50.56 dB
1 iz 300.000 Hz 817.00313 MHz -72.21 dBm -93.65 dB -52.21 dB 300.000 Hz 824.01562 MHz -58.39 dBm -79.85 dB -38.39 dB
1535 Mz 3.000 MHz 100,000 kHz 817.43773 MHz -49.71 dBm -71.15 dB -36.71 dB 100,000 kHz 824.04653 MHz -29.86 dBm -51.32 dB -16.86 dB
L ooy W we  UCRORE L L ey RN T
Dats: 14 MaY 2018 153936 Dats: 14MAY 2015 164243
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LTE Band 26

Channel Bandwidth: 5 MHz / QPSK

Channel

26715

26765

1RB

[Multiview | spectrum

[ 1 RB | Channel |
—

Ref Level 25.00 d&m

Offset 1520 &

Ref Level 25.00 d&m

ultiview | Spectrum
ST Offsat 15208 Mo s FET
Count 100/100

saL
Count 100,100

AL
MU s gy

ol A

N
T

Ml 816.5 MKz

1001 pts

1.0 Mz,

Span 10,0 VHz 1.0 Mz,

Span 10,0 VHz

GaTEFE

saL
Count 100,100

GaTEFE

1001 pts.
2 Result Summary 2 Result Summary
Sub Blodk A Center 816,50 MHz Tx Power 23.35 dBm RBW 20,000 kHz Sub Blodk A Center 821.50 MHz Tx Power 21.37 dBm RBW 20,000 kHz
dwidth MHZz None: dwidth MHZz N
Sooar:  843.99375 MHz  -50.34 dBm s B 518.99375 MHz  -84.02 dBm 05, 64.02 B
St 849.01875 MMz -84.29 dBm  -107.64 48 B S0coan:  824.00625 MMz -49.07 dBm  -70.43d8  -29.07 dB
100.000 kHz 819.27274 MHz -58.34 dBm -81.69 dB . B 2. 5.000 MHz 100.000 kHz 824.04251 MHz -27.12 dBm -48.49 dB -14.12 dB
T T
T — W R—————
Dats: 14 MAY 2019 17.04:12 Diats: 14 MAY 2 0639
[Multiview | spectrum ultiview | Spectrum [«]
Ref Lovel 2200 i Offsot 15,20 55 Wiod AR FeT Ref Lovel 2200 i Offsot 15,20 55 Wiod AR FeT

saL
Count 100,100

1001 pts

1.0 Mz,

Span 10,0 VHz 1.0 Mz,

1001 pts

Span 10,0 VHz

Center 816,50 MHz

Tx Power 22.58 dBm
T Bandwidth 5.000 MHz

2 Result Summary
Sub Block A Center 82150 MHz

Tx Power 22.47

RBW 20,000 kHz
N T Bandwidth 5.000

dem
MHz

RBW 20,000 kHz
N

Diata: 14 M

Data: 14 MAY 2018 17

Dok 8 - o g 20,000 ke

300.000 Hz 813.99375 MHz -51.80 dBm -74.38 d8 -31.80 300.000 Hz -77.80 dBm -100.27 -57.80 dB

300.000 Hz 819.01875 MHz -78.43 dBm -101.01 d8 -58.43 dB 300.000 Hz 824.00625 MHz -50.47 dBm -72.94 dB -30.47 dB

100.000 kHz 819.04251 MHz -46.66 dBm -69.24 dB -33.66 dB 100.000 kHz 824.04251 MHz -20.88 dBm -43.35 dB -7.88 dB
= PO T R T
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LTE Band 26

Channel Bandwidth: 5 MHz / 16QAM

Channel |

26715

| 1 RB |  Channel |

26765 | 1 RB

[Multiview | Spectrum

| - ||[muitiview ] spectrum

Ref Level 2200 o Offset 1520 55, Wode At 11

SGL Ref Level 2200 o Offset 1520 55,
Count 100/100

Mode At T

SGL
Count 100/100

faby

et N

laihpal¥ o b A
A '
1001 pts 1.0 MHz, 1001 pts 1.0 MHz, Span 10.0 Mz
2 Result Summary
Center 816.50 MHz T Power 21.63 dBm REW  20.000 kHz Sub Block A Center 821.50 MHz T Power  23.60 dBm REW  20.000 kHz
Tx Bandwidth 5.000 MHZ. None Tx Bandwidth 5.000 MHZ. None
00 kH; MHz m 00 kH; B MHz m
000 1z 9375 MHz ~ -50.12 dBm o BiB. MHz  -B2! m -62:92 dB
Swuxtz  B19.00625MHz  -83.96 dBm Stz B24.00625MHz  -49.43 dBm -29.33 dB
100.000 kHz B819.05252 MHz -59.54 dBm 3 100.000 kHz 824.04251 MHz -33.32 dBm -20.32 dB
— TR
iy 1rasas gl

Doata: 14 MAY 2015 17.08.32

Ready

TOOSH0TT
U

Channel |

26715

[ 25 RB

Channel |

26765 | 25 RB

[Multiview | spectrum |
Ref Leval 2= 03

Multiview | Spectrum

Mode At T

GATRFE

Ref Lavel 25,

dem  Offsat 15

SGL Mode At T
Count 100/100

GATRFE

SGL
Count 100/100

| I
,| |

- ! -
‘.J‘r.-. I

AT

| | A

i
o

1001 pts

1.0 Mz Span 10.0 Milz

2 Result Summary
Sub Block A

Center 816,50 MHz

B13.98125 MH.

ToPower 21.75 dBm
T Bandwidth 5.000 MHz

z
z

1001 pts

1.0 Mz

2 Result Summary
Sub Block A

Center 821,50 MHz

0 dBm
-51.70 dBm

00 kH B MHz m
-73.46 300.000 Hz B1B.99375 MHz -81.53 dBm .
819.03125 MHz -82.06 dBm -103.81 dB 300.000 Hz 824.01875 MHz -53.50 dBm 33.50 dB
100,000 kHz 819.19266 MHz -60.77 dBm -82.53 dB 100,000 kHz 824.13260 MHz -35.53 dBm 22.54 dB
Ready

TotPower 21,81 dBm

REW 20,000 kHz
T Bandwidth 5.000 MHz

None

Diste: 14 MAY 2013 17.05.08

Ciste: 14 MY 2019

TOOST0TT

Loy 1ar g
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LTE Band 26

Channel Bandwidth: 10 MHz / QPSK

Channel |

26740

| 1 RB |  Channel |

26740

| 1RB

[Multiview | Spectrum

| o |J(muriview T spectrum |,

Ref Level 22,00 dsm  Offset 15

GATRFE

SGL Ref Level 20,00 d6m  Qffset 15 20 56 Wode At 11
Count 100/100

SGL
Count 100/100

T
L

wIm

bl

Span 14,0 Milz 1001 pts

1.3 Mz, Span 14,0 Wiz

1001 pts

mmary

Resull Sur
Sub Block A Center 819,00 MHz

er

Tt Paws
T Bandwidth 10,

2 Resull Summnary
REW 20,000 kHz Sub Block A Center 819,00 MHz
N

TxPower 23.54 dBm

T Banduwid

z
97188 MHz

REW 20,000 kHz
N

Hz

- trn
000 HZ 99063 MHz 74 41
z 300.000 Hz 824.02813 MHz -82.36 dBm -105.61 dB -62, dB z 300.000 Hz 824.00937 MHz -61.69 dBm ~-85.23 dB -41.69 dB
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LTE Band 26

Channel Bandwidth: 10 MHz / 16QAM

Channel

26740 | 1 RB |  Channel |

26740 1RB

[Multiview | Spectrum

| - ||[muitiview ] spectrum

Ref Level 2200 o Offset 1520 55,
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 logio(P) dB. The limit of emission is equal to -13 dBm.

4.6.2 Test Setup

Communication ]
Simulator Power Splitter ! 1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT

4.6.3 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

b. Measuring frequency range is from 9 kHz to 1 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =100 kHz and VBW = 300 kHz are used for conducted emission measurement.

c. Measuring frequency range is from 1 GHz to 8 / 9 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =1 MHz and VBW = 3 MHz are used for conducted emission measurement.

Report No.: RF190415C07-3 Page No. 40/ 62 Report Format Version: 6.1.1




BUREAU
VERITAS

4.6.4 Test Results

LTE Band 26

Channel Bandwidth: 1.4 MHz

Channel 26697

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REWY 100 kiz MHAPVEW ey REWY 1 Mz MIRMVEW ey )

VBW 300 kHz 23.41 dBm VBW 3 MHz _37.81 dBm
35 ReT35 diim Alt 3098 SWT 501308267 81229 WHz 35 Rer35 dim Alt 3098 SWT 501206267 470898 GHz

Offset 15 dB Offset 15 dB
T
- DI-13.00dBm - DI-13.00dBm
1
50|
e T T T T T T T - T T T T T T
Stant 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 800 MHz/ Stop 9 GHz

Channel 26740

Freqguency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz
VBW 300 kHz
SWT 501.308267

[T1] AP VIEW

25 Rel 38 dBim Aft 30dB

Offset 15 4B

" Di-1300dEm

-85

T 1
Start 9 kHz 99.99 MHz/ Stop 1 6Hz

Warker 1 [T1]

RBW 1 MHz
VBW 3 MHZ

[T1] RM VEW

24.06 dBm

81854 MHz 5 Ref 35 dBm Att 30 dB SWT 501.308267
Offset 15dB
- DI -13.00dBm
1
_a]
,50_3
T -8 T T i i T
Start 1 GHz 800 MHz/ Stop 9 GHz

Warker 1 [T1]

-38.41 dBm
470018 GHz

[BuREAU ]
VERITAS

Channel 26783

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

RBW 100 kHz
VBW 300 kHz
SWT 501.308267

[T11 AP VEW

25 Ret 28 8m Aft 3098

Offset 15 dB

D1 -13.00 dBm

50|
55

T
Start 9 kHz Stop 1GHz

T
99.99 MHz/

Marker 1[T1]

RBW 1 MHz
VBW 3 MHz

[T1] RM VEW

23.07 dBm
822,84 MHz 25 Ref 28 gBm Aft 30 dB SWT 501.308267
Offset 15 dB
- D1 -1300 dbm
1
50}
T ! T T
[VERITAS ] Start 1 GHz. 800 MHz/ Stop 9 GHz

Marker 1 [T1]

-38.28dBm
469858 GHz

@

BUREAU
[VERITAS |

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 26

Channel Bandwidth: 3 MHz

Channel 26705

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REV 100 kiiz [T11 AP VIEW
VBW 300 kHz
35 Ref 35 dim Alt 30 dB SWT 501.308267
Offset 15 4B
1
- DI-13.00dBm
|

50
55 T T T T T T 1

Start 9 kHz 99.99 MHz/ Stop 1 GHz

Warker 1 [T1]

23.06 dBm
814.44 MHz

[BuREAU]
VERITAS

REW 1 MHz
VBW 3 MHz
SWT 501.308267

MIRMVEW  yarker 1[71]
3823 d8m
Ref 35 dBim 470818 GHz

Offset 15 4B

Aft 30 dB

N DI1300dEm

! [EUREAU]
Start 1 GHz 800 MHz/ Stop 9 GHz

Channel 26740

Freqguency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz
VBW 300 kHz
SWT 501.308267

[T1] AP VIEW

25 Rel 38 dBim Aft 30dB

Offset 15 4B

D1 -13.00dBm

50
-85

T 1
Start 9 kHz 99.99 MHz/ Stop 1 6Hz

Warker 1 [T1]

23.57 dBm
817.94 MHz

[BuREAU ]
VERITAS

25 Ref38 d8im

RBW 1 MHz
VBW 3 MHZ
SWT 501.308267

MIRMVIEW  yarker 1 7]
-38.29 dBm

Att 30dB 469578 GHz

Offset 15 4B

" Di-1300dEm

,407W
-50-]

! [BuREAU ]
Start 1 GHz 800 MHz/ Stop 9 GHz

Channel 26775

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

RBW 100 kHz
VBW 300 kHz
SWT 501.308267

[T11 AP VEW

35135 dam
Offset 15 dB

Aft 3098

D1 -13.00 dBm

50|
55

T T
Start 9 kHz

T T
99.99 MHz/ Stop 1GHz

Marker 1[T1]

22.95dBm
821.44 MHz

BUREAU
[VERITAS |

Ref 35 dB
35 n

RBW 1 MHz
VBW 3 MHz
SWT 501.308267

[T RM VEW Marker 1 [T1]

-38.25dBm

Aft 30 dB 4.69978 GHz

Offset 15 dB

- D1 -13.00 dBm

@

BUREAU
[VERITAS |

T T
Start 1 GHz 800 MHz/ Stop 9 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 26

Channel Bandwidth: 5 MHz

Channel 26715

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REV 100 kiiz [T11 AP VIEW
VBW 300 kHz
35 Ref 35 dim Alt 30 dB SWT 501.308267
Offset 15 4B
I
- DI-13.00dBm
| I
|| \
50
55 T T T T T T 1
Start 9 kHz 99.99 MHz/ Stop 1 GHz

Warker 1 [T1]

23.16 dBm
81434 MHz

[BuREAU]
VERITAS

35 Ref 35 diim

REW 1 MHz
VBW 3 MHz
SWT 501.308267

[T1]RM VEW Marker 1 T1]

-38.31 dBm

Att 30 dB 489533 GHz

Offset 15 4B

N DI1300dEm

! [EUREAU]
Start 1 GHz 800 MHz/ Stop 9 GHz

Channel 26740

Freqguency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz
VBW 300 kHz
SWT 501.308267

[T1] AP VIEW

25 Rel 38 dBim Aft 30dB

Offset 15 4B

D1 -13.00dBm

50
-85

T 1
Start 9 kHz 99.99 MHz/ Stop 1 6Hz

Warker 1 [T1]

2251 dBm
818.84 MHz

[BuREAU ]
VERITAS

25 Ref38 d8im

RBW 1 MHz
VBW 3 MHZ
SWT 501.308267

MIRMVEW  yarer 1171
3838 dBm

Att 30dB 470818 GHz

Offset 15 4B

" Di-1300dEm

,wfw
—s0-]

! [BuREAU ]
Start 1 GHz 800 MHz/ Stop 9 GHz

Channel 26765

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

RBW 100 kHz
VBW 300 kHz
SWT 501.308267

[T1] AP VIEW

35135 dam
Offset 15 dB

Aft 3098

D1 -13.00 dBm

50|
55

T T
Start 9 kHz

T T
99.99 MHz/ Stop 1GHz

Marker 1[T1]

2221d8m
819.34 MHz

BUREAU
[VERITAS |

Ref 35 dB
35 n

RBW 1 MHz
VBW 3 MHz
SWT 501.308267

[T1TRH VEW Marker 1[T1]

-38.05dBm

Aft 30 dB 471018 GHz

Offset 15 dB

- D1 -13.00 dBm

@

BUREAU
[VERITAS |

T T
Start 1 GHz 800 MHz/ Stop 9 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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Frequency Range: 1 GHz ~ 9 GHz

Aft 30dB

REW 1 MHz
VBW 3 MHz
SWT 501.308267

[T1] RM VEW

1

LTE Band 26
Channel Bandwidth: 10 MHz
Channel 26740
Frequency Range: 9 kHz ~ 1 GHz
RBW 100 kHz [T1] AP VEW Marker 1 [T1]
VBW 300 kHz 2223 dBm
45 Ref25dBm Aft 30dB SWT 501.308267 81469 MHz 25 Ref35.d8m
Offset 15dB Offset 15dB
D1-13.00dBm - D1-13.00dBm
50
‘657\ T 1 T T I . 88 T 1
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz

T T
800 MKz Stop 9 GHz

Warker 1 [T1]
-33:33 dBm
463818 GHz

[BuREAU ]
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

(1) The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log (P) dB. The limit of emission is equal to -13 dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) height of Turn Table, rotated the table around
360 degrees to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1 m to 4 m to find the maximum polar radiated power. The
“‘Read Value” is the spectrum reading the maximum power value.

b. The substitution horn antenna is substituted for EUT at the same position and signals generator export the
CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving antenna
to find the maximum radiation power. Adjust output power level of S.G to get a Value of spectrum reading
equal to “Read Value” of step a. Record the power level of S.G.

c. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

d. E.R.P power can be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.l.P.R
power - 2.15 dB.

Note: The resolution bandwidth of spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz.

4.7.3 Deviation from Test Standard

No deviation.
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4.7.4 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m
Variable
EUT& — 3m o
Support Unjts ' '
—¢—EZI
Turn Table
SOCmT w
I
+

Ground Plane

Test Receiver

<Radiated Emission above 1 GHz>

Ant. Tower

EUT& 3m
Support Units |

Turn Table
Absorber

7

1-4m
Variable

/

L

Ground Plane

Test Receiver

o] WAMWTAAA =

N [ —

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

Report No.: RF190415C07-3 Page No. 46 / 62

Report Format Version: 6.1.1




TV
o)

5T

1828

|BUREAU |
VERITAS

4.7.5 Test Results

LTE Band 26
Channel Bandwidth: 1.4 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Serwvices Ltd.,Taoyuan Branch

Data: 3
oLevel {dBm} Date: 05-21-2019
-10.0 PART 90
-20.0
-30.0
e
-40.0 4
-50.0
-60.0
-70.0
& 1000 2000. 3000. 4000. 5000. G6000. T7000. 2000, 2000
Fregquency (MHz)
Site : 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link_L-CH
Tested by: Thomas Wei
Read Limit Over

Freg Lewvel Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 1629.48 -42.16 -27.37 -13.80 -14.79 -29.16 Peak
2 pp 2444.18 -38.06 -27.62 -13.80 -18.44 -25.86 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
0 Level (dBm) Date; 05-21-2019
-10.0 PART 90
-20.0
-30.0|
-40.0|
1
-50.0
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 90 VERTICAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link L-CH
Tested by: Thomas Wei
Read Limit Over

Freg Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1629.48 -49.58 -34.79 -13.00 -14.79 -36.58 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
0 Level (dBm) Date: 05-21-2019
-10.0 PART 90
-20.0
-30.0
40.0 1 2
-50.0
-60.0
-70.0|
B 1000 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link_M-CH
Tested by: Thomas Wei
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 1638.08 -43.31 -28.52 -13.008 -14.79 -38.31 Peak
2 pp 2457.00 -42.48 -32.84 -13.00 -10.44 -29.48 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
0 Level (dBm) Date; 05-21-2019
-10.0 PART 90
-20.0
-30.0|
-40.0|
-50.0 4
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 90 VERTICAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link M-CH
Tested by: Thomas Wei
Read Limit Over

Freg Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1638.00 -51.59 -36.80 -13.00 -14.79 -38.59 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
0 Level (dBm) Date: 05-21-2019
-10.0 PART 90
-20.0
-30.0
-40.0 2
-50.0
-60.0
-70.0|
B 1000 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link_H-CH
Tested by: Thomas Wei
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 1646.68 -42.94 -28.21 -13.08 -14.73 -29.94 Peak
2 pp 2469.90 -42.17 -31.73 -13.60 -10.44 -29.17 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
0 Level (dBm) Date; 05-21-2019
-10.0 PART 90
-20.0
-30.0|
-40.0|
50.0 1
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 90 VERTICAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link H-CH
Tested by: Thomas Wei
Read Limit Over

Freg Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1646.60 -58.99 -36.26 -13.00 -14.73 -37.99 Peak
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Channel Bandwidth: 5 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
l}Lehlel {dBm) Date: 05-21-2019
-10.0 PART 90
-20.0|
-30.0|
2
-40.0| 4
-50.0
-60.0
-710.0
i 1000 2000. 3000. 4000. 5000. 6000. T000. B8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak : Cat-M1 Band 26 QPSK 5M Link L-CH
Tested by: Thomas Wei
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 1633.80 -42.@6 -27.27 -13.80@ -14.79 -29.86 Peak
2 pp 2449.50 -37.91 -27.47 -13.600 -190.44 -24.91 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
o Level {dBm) Date; 05-21-2019
-10.0 PART 90
-20.0
-30.0|
-40.0|
1 2
-50.0
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 90 VERTICAL
Remak : Cat-M1 Band 26 QPSK_SM Link L-CH
Tested by: Thomas Wei
Read Limit Over

Freg Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 1633.08 -49.71 -34.92 -13.80 -14.79 -36.71 Peak
2 pp 2449.50 -49.53 -39.89 -13.00 -10.44 -36.53 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
0 Level {dBm) Date: 05-21-2019
-10.0 PART 90
-20.0|
-30.0]
2
-40.0| 1
-50.0]
-60.0|
-70.0
& 1000 2000. 3000. 4000. 5000. 6000. 7000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 9@ HORIZONTAL
Remak : Cat-M1 Band 26 QPSK_SM Link_M-CH
Tested by: Thomas Wei
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB

1 1638.00 -44.28 -29.49 -13.06 -14.79

-31.28 Peak

2 pp 2457.80 -41.66 -31.22 -13.00 -10.44 -28.66 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
o Level {dBm) Date; 05-21-2019
-10.0 PART 90
-20.0
-30.0|
-40.0|
1
-50.0 2
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 90 VERTICAL
Remak : Cat-M1 Band 26 QPSK_SM Link M-CH
Tested by: Thomas Wei
Read Limit Over

Freg Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1638.00 -48.52 -33.73 -13.00 -14.79 -35.52 Peak
2 2457.08 -58.12 -39.68 -13.80 -10.44 -37.12 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
0 Level {dBm) Date: 05-21-2019
-10.0 PART 90
-20.0|
-30.0]
40.0 1 2
-50.0]
-60.0|
-70.0
& 1000 2000. 3000. 4000. 5000. 6000. 7000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 9@ HORIZONTAL
Remak : Cat-M1 Band 26 QPSK_SM Link_H-CH
Tested by: Thomas Wei
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB

1 1643.08 -42.33 -27.60 -13.06 -14.73

-29.33 Peak

2 pp 2464.50 -48.79 -38.35 -13.00 -10.44 -27.79 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
Level (dBm) Date; 05-21-2019
-10.0 PART 90
-20.0
-30.0|
-40.0|
1 2
-50.0
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 90 VERTICAL
Remak : Cat-M1 Band 26 QPSK_SM Link H-CH
Tested by: Thomas Wei
Read Limit Over

Freg Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1643.80 -49.31 -34.58 -13.00 -14.73 -36.31 Peak
2 2464.58 -49.73 -39.29 -13.80 -10.44 -36.73 Peak
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Channel Bandwidth: 10 MHz / QPSK
Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
oLevel (dBm) Date: 05-21-2019
-10.0 FHRT W
-20.0
-30.0
8
-40.0
7
-50.0
2
-60.0 5 B
34
-710.0
B 30 1000. 2000. 3000. 4000. 5000. G000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 9@ HORIZOMTAL
Remak : Cat-M1 Band 26 QPSK_16M Link_M-CH
Tested by: Thomas Wei
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB

43.58 -46.41 -44.94 -13.88 -1.47 -33.41 Peak
95.96 -57.30 -46.52 -13.80 -18.78 -44.38 Peak
234,67 -68.31 -61.69 -13.8@ -6.62 -55.31 Peak
459.71 -69.13 -63.76 -13.8@ -5.37 -56.13 Peak
611.83 -65.89 -64.31 -13.8@ -8.78 -52.89 Peak
944,71 -63.17 -64.85 -13.8@ 1.68 -58.17 Peak
1638.80 -45.94 -31.15 -13.80 -14.79 -32.94 Peak

pp 2457.08 -37.1@ -26.66 -13.00 -18.44 -24.1@ Peak

[ RV, I WU N
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Data: 6
o Level {dBm) Date; 05-21-2019
-10.0 PART 90
-20.0
-30.0
-40.0
-50.0 - s
-60.0| 5 B
4
-70.0
h 30 1000. 2000. 3000. 4000. 5000. G000. T000. 2000. 9000
Frequency (MHz)
Site 966 Chamber S
Condition: PART 90 VERTICAL
Remak Cat-M1 Band 26 QPSK_16M Link M-CH
Tested by: Thomas Wei
Read Limit Over
Freg Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 pp 31.94 -38.67 -38.67 -13.60 -0.68 -25.67 Peak
2 53.28 -51.25 -45.44 -13.80 -5.81 -38.25 Peak
3 95.96 -53.33 -42.55 -13.00 -10.78 -40.33 Peak
4 385.99 -69.56 -63.53 -13.80 -6.83 -56.56 Peak
5 639.16 -64.79 -63.93 -13.80 -0.86 -51.79 Peak
6 943.74 -63.50 -65.15 -13.80 1.65 -58.58 Peak
7 1638.08 -51.36 -36.57 -13.80 -14.79 -38.36 Peak
8 2457 .00 -58.21 -39.77 -13.00 -10.44 -37.21 Peak
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

- END ---
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