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1 Certificate of Conformity

Product: LTE Module
Brand: Wistron NeWeb Corp.
Test Model: UMC-18QA
Sample Status: Identical Prototype
Applicant: Wistron NeWeb Corporation
Test Date: May 15, 2018 ~ May 17, 2018

Standards: FCC Part 24, Subpart E

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.
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Prepared by : \L& n A C / , Date:
Rona Chen / Specialist
Approved by : W , Date:

Dylan Chiou / Project Engineer

May 25, 2018

May 25, 2018
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2  Summary of Test Results

Applied Standard: FCC Part 24 & Part 2

FCC Test Item Result Remarks

Clause

241%2 Effective Isotropic Radiated Power Pass Meet the requirement of limit.

2.1046 . . -
24.232(d) Peak to Average Ratio Pass Meet the requirement of limit.

2.1055 Frequency Stability Pass Meet the requirement of limit.

24.235

2.1049 . . . I
24.238(b) Occupied Bandwidth Pass Meet the requirement of limit.
24.238(b) Band Edge Measurements Pass Meet the requirement of limit.

341222 Conducted Spurious Emissions Pass Meet the requirement of limit.

21053 Meet the requirement of limit.

2'4 538 Radiated Spurious Emissions Pass Minimum passing margin is -20.26 dB

' at 5700.00 MHz.

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:

Expended Uncertainty

Measurement Frequency (k=2) ()
Conducted Emissions at mains ports 150 kHz ~ 30 MHz 2.44 dB
) o 30 MHz ~ 200 MHz 2.0153 dB
Radiated Emissions up to 1 GHz
200 MHz ~ 1000 MHz 2.0224 dB
1 GHz ~ 18 GHz 1.0121 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.1508 dB
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2.2 Test Site And Instruments
Description & . Due Date of
P Model No. Serial No. Date of Calibration : :
Manaufacturer Calibration
Test Receiver N9O38A MY52260177 Jul. 05, 2017 Jul. 04, 2018
Agilent Technologies
Spectrum Analyzer
ROHDE & SCHWARZ FsSu43 101261 Jan. 11, 2018 Jan. 10, 2019
Double Ridge Guide Horn
Antenna EMCO 3115 5619 Nov. 30, 2017 Nov. 29, 2018
BILOG Antenna
VULB 9168 9168-153 Dec. 06, 2017 Dec. 05, 2018
SCHWARZBECK ec ec
Fixed Attenuator BW-N1OWS5+ NA Jul. 07, 2017 Jul. 06, 2018
Mini-Circuits
MXG Vector signal
generator N5182B MY53050430 Oct. 24, 2017 Oct. 23, 2018
Agilent
Pr<_eamp||f|er 310N 187226 Jun. 23, 2017 Jun. 22, 2018
Agilent
P lifi
rgamp| ter 83017A MY39501357 Jun. 23, 2017 Jun. 22, 2018
Agilent
HORN Antenna BBHA 9120D 9120D-969 Dec. 12, 2017 Dec. 11, 2018
Schwarzbeck
Cable-CH1-01(R
RF signal cable FC-SMS-100-SM
ETS-LINDGREN 5D-FB S-120+RFC-SMS Jun. 26, 2017 Jun. 25, 2018
-100-SMS-400)
. Cable-CH1-02(R
RF signal cable
ETS-LINDGREN 8D-FB FC-SMS-100-SM Jun. 26, 2017 Jun. 25, 2018
S-24)
Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Software E3
BV ADT 8.130425b NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jun. 28, 2017 Jun. 27, 2019
Agilent
Radio Communication
Analyzer MT8820C 6201010284 Dec. 28, 2017 Dec. 27, 2018
Anritsu
Temperature & Humidity | GTH-120-40-CP-A MAA1306-019 Sep. 08, 2017 Sep. 07, 2018
Chamber R
DC Power Supply 33010D 807748 Oct. 25, 2016 Oct. 24, 2018
Topward
El'j’lfg" Multimeter 87-1ll 70360742 Jun. 30, 2017 Jun. 29, 2018
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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 HsinTien Chamber 1.
3. The horn antenna and preamplifier (model: 83017A) are used only for the measurement of emission
frequency above 1 GHz if tested.
4. The IC Site Registration No. is IC74501-1.
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3  General Information

3.1 General Description of EUT

Product LTE Module
Brand Wistron NeWeb Corp.
Test Model UMC-18QA

Status of EUT

Identical Prototype

Power Supply Rating

3.8 Vdc (Host Equipment)

Modulation Type WCDMA QPSK
LTE QPSK, 16QAM
WCDMA 1852.4 ~ 1907.6 MHz
LTE Band 2 (Channel Bandwidth: 1.4 MHz) 1850.7 ~ 1909.3 MHz
LTE Band 2 (Channel Bandwidth: 3 MHz) 1851.5 ~ 1908.5 MHz
Frequency Range LTE Band 2 (Channel Bandwidth: 5 MHz) 1852.5 ~ 1907.5 MHz
LTE Band 2 (Channel Bandwidth: 10 MHz) 1855.0 ~ 1905.0 MHz
LTE Band 2 (Channel Bandwidth: 15 MHz) 1857.5 ~ 1902.5 MHz
LTE Band 2 (Channel Bandwidth: 20 MHz) 1860.0 ~ 1900.0 MHz
WCDMA 61.94 mW
LTE Band 2 (Channel Bandwidth: 1.4 MHz) 110.36 mW
LTE Band 2 (Channel Bandwidth: 3 MHz) 105.03 mwW
Max. EIRP Power LTE Band 2 (Channel Bandwidth: 5 MHz) 103.51 mwW
LTE Band 2 (Channel Bandwidth: 10 MHz) 110.85 mW
LTE Band 2 (Channel Bandwidth: 15 MHz) 105.93 mwW
LTE Band 2 (Channel Bandwidth: 20 MHz) 125.98 mwW
WCDMA 4AM15FOW
LTE Band 2 (Channel Bandwidth: 1.4 MHz) 1MOSWT7D
LTE Band 2 (Channel Bandwidth: 3 MHz) 2M70G7D
Emission Designator LTE Band 2 (Channel Bandwidth: 5 MHz) AM50G7D
LTE Band 2 (Channel Bandwidth: 10 MHz) 8M96G7D
LTE Band 2 (Channel Bandwidth: 15 MHz) 13M44W7D
LTE Band 2 (Channel Bandwidth: 20 MHz) 17M92W7D

Antenna Type

Metal antenna with 3.5 dBi gain

Accessory Device

N/A

Data Cable Supplied

N/A

Note:

1. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.
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3.2

Configuration of System under Test

—

Test table

Jig

&

I— DC Power Supply

EUT | (Powered from Host equipment)

33

*Kept in a remote area

Universal Radio
Communication
Tester

3.21

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
1. DC Power Supply Topward 33010D 807748 N/A
No. Signal Cable Description Of The Above Support Units
1. [INJA

Note:

1. All power cords of the above support units are non-shielded (1.8m).
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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 EIRP Radiated Emission
WCDMA X-plane X-axis
LTE Band 2 X-plane X-axis
WCDMA
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- EIRP 9262 to 9538 9262, 9400, 9538 WCDMA
- Frequency Stability 9262 to 9538 9262, 9538 WCDMA
- Occupied Bandwidth 9262 to 9538 9262, 9400, 9538 WCDMA
- Band Edge 9262 to 9538 9262, 9538 WCDMA
- Peak to Average Ratio 9262 to 9538 9262, 9400, 9538 WCDMA
- Conducted Emission 9262 to 9538 9262, 9400, 9538 WCDMA
- Radiated Emission 9262 to 9538 9262, 9400, 9538 WCDMA
LTE Band 2
EUT .
Configure | Test Item Available Tested Channel Chanhel Modulation Mode
Channel Bandwidth
Mode
18607 to 19193 | 18607, 18900, 19193 | 1.4 MHz | QPSK, 16QAM 1 RB /0 RB Offset
18615 to 19185 | 18615, 18900, 19185 3 MHz QPSK, 16QAM 1 RB /0 RB Offset
i EIRP 18625 to 19175 | 18625, 18900, 19175 5 MHz QPSK, 16QAM 1 RB /0 RB Offset
18650 to 19150 | 18650, 18900, 19150 | 10 MHz | QPSK, 16QAM | 1 RB /0 RB Offset
18675 to 19125 | 18675, 18900, 19125 | 15 MHz | QPSK, 16QAM 1 RB /0 RB Offset
18700 to 19100 | 18700, 18900, 19100 | 20 MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
18607 to 19193 18607, 19193 1.4 MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18615, 19185 3 MHz QPSK 1 RB /0 RB Offset
Frequency | 18625 to 19175 18625, 19175 5 MHz QPSK 1 RB /0 RB Offset
) Stability | 18650 to 19150 18650, 19150 10 MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18675, 19125 15 MHz QPSK 1 RB /0 RB Offset
18700 to 19100 18700, 19100 20 MHz QPSK 1 RB /0 RB Offset
18607 to 19193 | 18607, 18900, 19193 | 1.4 MHz | QPSK, 16QAM 6 RB /0 RB Offset
18615 to 19185 | 18615, 18900, 19185 3 MHz QPSK, 16QAM | 15 RB/ 0 RB Offset
i Occupied | 1862510 19175 | 18625, 18900, 19175 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
Bandwidth | 18650 to 19150 | 18650, 18900, 19150 | 10 MHz | QPSK, 16QAM | 50 RB/ 0 RB Offset
18675 to 19125 | 18675, 18900, 19125 | 15 MHz | QPSK, 16QAM | 75 RB /0 RB Offset
18700 to 19100 | 18700, 18900, 19100 | 20 MHz | QPSK, 16QAM | 100 RB/ 0 RB Offset
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EUT :
Configure | Test Item Available Tested Channel Chanr.1el Modulation Mode
Channel Bandwidth
Mode
18607 to 19193 | 18607, 18900, 19193 | 1.4 MHz | QPSK, 16QAM | 1RB/0 RB Offset
18615 to 19185 | 18615, 18900, 19185 | 3 MHz | QPSK, 16QAM | 1RB/0 RB Offset
] APveearg;fé 18625to 19175 | 18625, 18900, 19175 | 5MHz | QPSK, 16QAM | 1 RB/0 RB Offset
Rato | 18650 to 19150 | 18650, 18900, 19150 | 10 MHz | QPSK, 16QAM | 1RB/O0RB Offset
18675 to 19125 | 18675, 18900, 19125 | 15 MHz | QPSK, 16QAM | 1RB/0 RB Offset
18700 to 19100 | 18700, 18900, 19100 | 20 MHz | QPSK, 160AM | 1RB/0 RB Offset
18607 1.4 MHz QPSK 1 RB/ORB Offset
18607 to 19193 6RB/0RB Offset
19193 1.4 MHz QPSK 1 RB/5RB Offset
6 RB /0 RB Offset
18615 3 MHz QPSK LRB/ORB Offset
L8615 10 19185 15 RB / 0 RB Offset
1RB/ 14 RB Offset
19185 3 MHz QPSK 15RB/ 0 RB Offset
1 RB /0 RB Offset
18625 5 MHz QPSK 25 RB / 0 RB Offset
1862510 19175 Lo17e s oPsK 1RB/ 24 RB Offset
_ sand Edge 25 RB/ 0 RB Offset
18650 10 MHz QPSK L RB/ORB Offset
19150 10 Mz QPSK 50 RB / 0 RB Offset
18675 15 MHz QPSK LRB/ORB Offset
L8675 0 19125 75RB / 0 RB Offset
1RB/ 74 RB Offset
19125 15 MHz QPSK S REORE Offect
18700 20 MHz QPSK LRB/0RB Offset
100 RB / 0 RB Offset
18700 to 19100 1RB/ 99 RB Offset
19100 20 MHz QPSK 100 RB / 0 RB Offset
18607 to 19193 | 18607, 18900, 19193 | 1.4 MHz QPSK 1RB/0 RB Offset
18615 to 19185 | 18615, 18900, 19185 | 3 MHz QPSK 1RB /0 RB Offset
Conducted | 18625 to 19175 | 18625, 18900, 19175 | 5 MHz QPSK 1RB/0 RB Offset
) Emission | 18650 to 19150 | 18650, 18900, 19150 | 10 MHz QPSK 1 RB /0 RB Offset
18675 to 19125 | 18675, 18900, 19125 | 15 MHz QPSK 1RB/0 RB Offset
18700 to 19100 | 18700, 18900, 19100 | 20 MHz QPSK 1 RB /0 RB Offset
_ 18607 to 19193 | 18607, 18900, 19193 | 1.4 MHz QPSK 1RB/0 RB Offset
- E;?g;ﬂ 18625 to 19175 | 18625, 18900, 19175 | 5 MHz QPSK 1RB/0RB Offset
18700 to 19100 | 18700, 18900, 19100 | 20 MHz QPSK 1RB/0RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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Test Condition:
Test ltem Environmental Conditions Input Power Tested By
EIRP 26 deg. C, 58 % RH 3.8 vdc Karl Lee
Frequency Stability 26 deg. C, 58 % RH 3.8 dc Carlos Chen
Occupied Bandwidth 26 deg. C, 58 % RH 3.8 dc Carlos Chen
Band Edge 26 deg. C, 58 % RH 3.8 dc Carlos Chen
Peak to Average Ratio 26 deg. C, 58 % RH 3.8 dc Carlos Chen
Conducted Emission 26 deg. C, 58 % RH 3.8 dc Carlos Chen
Radiated Emission 25deg. C, 65 % RH 3.8 vdc Karl Lee

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 24

KDB 971168 D01 Power Meas License Digital Systems v02r02
ANSI/TIA/EIA-603-E 2016

ANSI 63.26-2015

NOTE: All test items have been performed and recorded as per the above standards.
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4 Test Types and Results
4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 2 watts e.i.r.p.

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 1
MHz for GSM, GPRS & EDGE, 5 MHz for WCDMA and CDMA, and 10 MHz for LTE mode.

b. 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.

c. 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.

d. 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 dBi.

Conducted Power Measurement:
The EUT was set up for the maximum power with GSM, GPRS, EDGE, WCDMA, CDMA, and 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.
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4.1.3 Test Setup
EIRP / ERP Measurement:
<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable

EUT& . 3m
SupportUnjts '

Turn Table

Ground Plane

Test Receiver

[ | e—
Ml o o o o
[ |
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | =
Turn Table D J
Absorber

~
Bﬁ AAMAAA 1

Ground Plane

Test Receiver

N [ —

[¢]
[¢]
[¢]
]

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)

Band WCDMA I
Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2K 23.08 23.40 23.48
HSDPA Subtest-1 22.20 22.43 22.77
HSDPA Subtest-2 21.05 21.32 21.61
HSDPA Subtest-3 19.98 20.32 20.47
HSDPA Subtest-4 19.87 20.21 20.33
HSUPA Subtest-1 21.11 21.26 21.64
HSUPA Subtest-2 19.09 19.20 19.49
HSUPA Subtest-3 20.08 20.17 20.57
HSUPA Subtest-4 19.03 19.21 19.64
HSUPA Subtest-5 20.96 21.13 21.46
QPSK 16Q AM
Band / RB RB Low Ch | Mid Ch | High Ch | 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 18607 18900 19193 MPR 18607 18900 19193 MPR
BW Size Offset
1850.7 1880.0 1909.3 (dB) 1850.7 1880.0 1909.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.98 22.28 22.29 0 20.82 21.14 21.16 1
1 2 21.94 22.09 22.18 0 20.74 20.90 21.16 1
1 5 21.72 21.78 22.04 0 20.47 20.84 20.95 1
2/1.4M 3 0 21.81 21.95 22.04 0 20.63 20.76 21.09 1
3 1 21.61 21.64 21.89 0 20.43 20.71 20.89 1
3 3 21.69 21.86 21.94 0 20.49 20.63 20.91 1
6 0 20.77 21.16 21.14 1 19.75 20.06 20.16 2
QPSK 16Q AM
Band / RB RB Low Ch | Mid Ch | High Ch | 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 18615 18900 19185 MPR 18615 18900 19185 MPR
BW Size Offset
1851.5 | 1880.0 | 1908.5 (dB) 18515 | 1880.0 | 19085 | (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.03 22.27 22.59 0 21.08 21.21 21.48 1
1 7 22.03 22.17 22.37 0 20.92 21.03 21.23 1
1 14 21.73 21.93 22.28 0 20.70 20.99 21.11 1
2/3M 8 0 20.89 21.23 21.34 1 19.93 20.11 20.25 2
8 3 20.80 20.98 21.13 1 19.76 19.98 20.10 2
8 7 20.65 20.90 21.01 1 19.77 19.93 19.99 2
15 0 20.86 20.99 21.31 1 19.97 20.07 20.26 2
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QPSK 16Q AM
Band / RB RB Low Ch | Mid Ch | High Ch | 3GPP Low Ch | Mid Ch | High Ch | 3GPP
: 18625 18900 19175 MPR 18625 18900 19175 MPR
BW Size Offset
1852.5 1880.0 1907.5 (dB) 1852.5 1880.0 1907.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.23 22.43 22.55 0 21.26 21.38 21.51 1
1 12 22.10 22.29 22.45 0 21.02 21.27 21.44 1
1 24 22.02 22.03 22.23 0 21.02 21.14 21.21 1
2/5M 12 0 21.09 21.36 21.45 1 20.03 20.17 20.24 2
12 6 20.92 21.11 21.19 1 19.88 20.02 20.10 2
12 13 20.86 20.90 21.09 1 19.79 19.93 20.15 2
25 0 21.17 21.20 21.50 1 20.01 20.25 20.41 2
QPSK 16Q AM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP Low Ch | Mid Ch | High Ch | 3GPP
: 18650 18900 19150 MPR 18650 18900 19150 MPR
BW Size Offset
1855.0 1880.0 1905.0 (dB) 1855.0 1880.0 1905.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.30 2251 22.71 0 21.26 21.56 21.62 1
1 24 22.21 22.38 22.63 0 21.17 21.39 21.52 1
1 49 22.03 22.27 22.37 0 21.05 21.20 21.36 1
2/10M 25 0 21.21 21.41 21.63 1 20.13 20.42 20.30 2
25 12 21.06 21.20 21.38 1 19.90 20.21 20.24 2
25 25 20.87 21.09 21.29 1 19.92 20.19 20.29 2
50 0 21.26 21.40 21.57 1 20.16 20.31 20.45 2
QPSK 16Q AM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP Low Ch | Mid Ch | High Ch | 3GPP
: 18675 18900 19125 MPR 18675 18900 19125 MPR
BW Size Offset
1857.5 1880.0 1902.5 (dB) 1857.5 1880.0 1902.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.47 22.69 22.85 0 21.39 21.65 21.76 1
1 37 22.32 22.57 22.71 0 21.30 2151 21.59 1
1 74 22.14 22.42 22.47 0 21.05 21.32 21.39 1
2/15M 36 0 21.34 21.50 21.65 1 20.25 20.48 20.52 2
36 19 21.15 21.35 21.49 1 20.10 20.36 20.40 2
36 39 21.03 21.27 21.47 1 20.09 20.29 20.30 2
75 0 21.24 21.49 21.71 1 20.21 20.44 20.55 2
QPSK 16Q AM
Band / RB RB Low Ch | Mid Ch | High Ch | 3GPP Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 18700 18900 19100 MPR 18700 18900 19100 MPR
1860.0 1880.0 1900.0 (dB) 1860.0 1880.0 1900.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.59 22.79 22.95 0 21.52 21.74 21.92 1
1 50 22.47 22.65 22.85 0 21.41 21.63 21.78 1
1 99 22.38 22.53 22.71 0 21.29 21.53 21.56 1
2/20M 50 0 21.44 21.69 21.83 1 20.30 20.51 20.73 2
50 25 21.27 21.49 21.61 1 20.22 20.45 20.60 2
50 50 21.17 21.44 21.55 1 20.16 20.34 20.48 2
100 0 21.45 21.66 21.82 1 20.32 20.66 20.80 2
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EIRP Power (dBm)
WCDMA
Plane | Channel Fr‘?m‘j;cy (('i'gr';) Fca‘;rt:)ercgjoé‘) EIRP (dBm) | EIRP (mw) PO"'E‘E/Z\";‘)“O”

9262 1852.4 -20.56 38.19 17.63 57.94
9400 1880.0 -20.78 38.70 17.92 61.94 H

y 9538 1907.6 -21.75 39.35 17.60 57.54
9262 1852.4 -24.84 38.48 13.64 23.12
9400 1880.0 -24.66 38.59 13.93 24.72 Vv
9538 1907.6 -24.94 38.87 13.93 24.72

LTE Band 2
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?mezr;cy (dL;;/;) I:Ca%rtroercz(ijo;) EIRP (dBm) | EIRP (mW) PO'?L:/Z\";‘;iO”

18607 1850.7 -24.55 44.70 20.15 103.51
18900 1880.0 -24.62 44.70 20.08 101.86 H
19193 1909.3 -24.15 44.57 20.43 110.36

X 18607 1850.7 -26.65 44.27 17.62 57.81
18900 1880.0 -26.95 44.87 17.92 61.94 Vv
19193 1909.3 -26.80 44.61 17.81 60.44

Channel Bandwidth: 1.4 MHz / 16QAM

18607 1850.7 -25.22 44.70 19.48 88.72
18900 1880.0 -25.52 44.70 19.18 82.79 H
19193 1909.3 -25.10 44.57 19.47 88.57

X 18607 1850.7 -28.20 44.27 16.07 40.46
18900 1880.0 -28.32 44.87 16.55 45.19 Vv
19193 1909.3 -28.54 44.61 16.07 40.49
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k1)

LTE Band 2
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr?mezr;cy (é‘gr';]) Ea%rtroerczgoé‘) EIRP (dBm) | EIRP (mW) PO'?E/Z\";‘)HO”
18615 1851.5 -24.65 44.70 20.05 101.16
18900 1880.0 -24.52 44.70 20.18 104.23 H
19185 1908.5 -24.36 44.57 20.21 105.03
X 18615 1851.5 -26.75 44.27 17.52 56.49
18900 1880.0 -26.89 44.87 17.98 62.81 \
19185 1908.5 -26.85 44.61 17.76 59.74
Channel Bandwidth: 3 MHz / 16QAM
18615 1851.5 -25.54 44.70 19.16 82.41
18900 1880.0 -25.58 44.70 19.12 81.66 H
19185 1908.5 -25.22 44.57 19.35 86.16
X 18615 1851.5 -28.12 44.27 16.15 41.21
18900 1880.0 -28.35 44.87 16.52 44.87 \%
19185 1908.5 -28.21 44.61 16.40 43.68
LTE Band 2
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel F"Emir;cy (é‘;’r';]) Ifa%'trjczidoé‘) EIRP (dBm) | EIRP (mW) PO'?E/Z\";‘)HO”
18625 1852.5 -24.65 44.70 20.05 101.16
18900 1880.0 -24.55 44.70 20.15 103.51 H
19175 1907.5 -24.45 44.57 20.12 102.87
X 18625 1852.5 -26.62 44.27 17.65 58.21
18900 1880.0 -26.95 44.87 17.92 61.94 \%
19175 1907.5 -26.74 44.61 17.87 61.28
Channel Bandwidth: 5 MHz / 16QAM
18625 1852.5 -25.25 44.70 19.45 88.02
18900 1880.0 -25.62 44.70 19.08 80.91 H
X 19175 1907.5 -25.55 44.57 19.02 79.85
18625 1852.5 -28.25 44.27 16.02 39.99
18900 1880.0 -28.48 44.87 16.40 43.60 \%
19175 1907.5 -28.51 44.61 16.10 40.77
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LTE Band 2
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr?&ﬁ‘_'ezr;cy (;E;/rl;q) Fcﬂroercgjoé‘) EIRP (dBm) | EIRP (mW) PO'?L:/Z\E/‘)UO”
18650 1855.0 -24.42 44.70 20.28 106.66
18900 1880.0 -24.25 44.70 20.45 110.85 H
19150 1905.0 -24.14 44.57 20.43 110.48
X 18650 1855.0 -26.65 44.27 17.62 57.81
18900 1880.0 -26.98 44.87 17.89 61.52 \%
19150 1905.0 -26.87 44.61 17.74 59.47
Channel Bandwidth: 10 MHz / 16QAM
18650 1855.0 -25.42 44.70 19.28 84.72
18900 1880.0 -25.56 44.70 19.14 82.04 H
19150 1905.0 -25.11 44.57 19.46 88.33
X 18650 1855.0 -28.23 44.27 16.04 40.18
18900 1880.0 -28.42 44.87 16.45 44.16 \Y
19150 1905.0 -28.21 44.61 16.40 43.68
LTE Band 2
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr‘?mezr;cy (;g#]) chtroercgjoé‘) EIRP (dBm) | EIRP (mW) PO'?L:/Z\";‘)UO”
18675 1857.5 -24.45 44.70 20.25 105.93
18900 1880.0 -24.70 44.70 20.00 100.00 H
19125 1902.5 -24.56 44.57 20.01 100.30
X 18675 1857.5 -26.88 44.27 17.39 54.83
18900 1880.0 -26.89 44.87 17.98 62.81 \
19125 1902.5 -26.78 44.61 17.83 60.72
Channel Bandwidth: 15 MHz / 16QAM
18675 1857.5 -25.62 44.70 19.08 80.91
18900 1880.0 -24.98 44.70 19.72 93.76 H
19125 1902.5 -24.87 44.57 19.70 93.39
X 18675 1857.5 -28.21 44.27 16.06 40.36
18900 1880.0 -28.23 44.87 16.64 46.13 \
19125 1902.5 -28.11 44.61 16.50 44.70
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LTE Band 2
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fr?&ﬁ‘_"j;cy (('j'g;) chzrtroercz(ijoé‘) EIRP (dBm) | EIRP (mW) PO'?L:/Z\E/‘)UO”
18700 1860.0 -24.69 44.70 20.01 100.23
18900 1880.0 -24.69 44.70 20.01 100.23 H
X 19100 1900.0 -23.57 44.57 21.00 125.98
18700 1860.0 -26.45 44.27 17.82 60.53
18900 1880.0 -26.88 44.87 17.99 62.95 \%
19100 1900.0 -26.85 44.61 17.76 59.74
Channel Bandwidth: 20 MHz / 16QAM
18700 1860.0 -25.32 44.70 19.38 86.70
18900 1880.0 -24.75 44.70 19.95 98.86 H
19100 1900.0 -25.22 44.57 19.35 86.16
X 18700 1860.0 -28.12 44.27 16.15 41.21
18900 1880.0 -28.21 44.87 16.66 46.34 \
19100 1900.0 -28.31 44.61 16.30 42.69
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4.2  Frequency Stability Measurement

4.2.1 Limits of Frequency Stabiliity Measurement

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.

4.2.2 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.

4.2.3 Test Setup

L Oven Room
Communication

Simulator I —
—_1_  Antenna

External Power Source

EUT
DC Power Supply
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[BUREAU |
4.2.4 Test Results
Frequency Error vs. Voltage
WCDMA
Voltage i
(Vo|t§) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency (MHz) (opm) quency (MHz) (opm)

3.8 1852.400004 0.002 1907.600001 0.001 2.5

3.23 1852.400002 0.001 1907.600004 0.002 2.5

4.37 1852.400002 0.001 1907.600002 0.001 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.23 Vdc to 4.37 Vdc.
Frequency Error vs. Temperature

WCDMA
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency (MHz) (opm) quency (MHz) (opm)

-30 1852.400002 0.001 1907.600004 0.002 2.5

-20 1852.400004 0.002 1907.600002 0.001 2.5

-10 1852.400003 0.002 1907.600002 0.001 2.5

0 1852.400002 0.001 1907.600004 0.002 2.5

10 1852.400004 0.002 1907.600002 0.001 2.5

20 1852.399998 -0.001 1907.599996 -0.002 2.5

30 1852.399997 -0.001 1907.599997 -0.002 25

40 1852.399999 -0.001 1907.599997 -0.002 2.5

50 1852.399998 -0.001 1907.599996 -0.002 2.5
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Frequency Error vs. Voltage
LTE Band 2
ValiEse Channel Bandwidth: 1.4 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(t:)r;%/)Error Frequency (MHz) Frequ((:)r;cr:T)]/)Error
3.8 1850.700001 0.001 1909.300003 0.001 2.5
3.23 1850.700002 0.001 1909.300004 0.002 2.5
4.37 1850.700003 0.002 1909.300003 0.002 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.23 Vdc to 4.37 Vdc.
Frequency Error vs. Temperature
LTE Band 2
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 1850.700003 0.002 1909.300003 0.001 2.5
-20 1850.700002 0.001 1909.300004 0.002 2.5
-10 1850.700001 0.001 1909.300002 0.001 2.5
0 1850.700002 0.001 1909.300002 0.001 2.5
10 1850.700003 0.002 1909.300002 0.001 2.5
20 1850.699998 -0.001 1909.299998 -0.001 2.5
30 1850.699997 -0.002 1909.299997 -0.002 2.5
40 1850.699997 -0.002 1909.299998 -0.001 2.5
50 1850.699998 -0.001 1909.299996 -0.002 2.5
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Frequency Error vs. Voltage
LTE Band 2
il Channel Bandwidth: 3 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(t:)r;%/)Error Frequency (MHz) Frequ((;r;cr:T)]/)Error
3.8 1851.500002 0.001 1908.500003 0.002 2.5
3.23 1851.500001 0.001 1908.500003 0.001 2.5
4.37 1851.500002 0.001 1908.500002 0.001 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.23 Vdc to 4.37 Vdc.
Frequency Error vs. Temperature
LTE Band 2
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 1851.500004 0.002 1908.500001 0.001 2.5
-20 1851.500004 0.002 1908.500003 0.001 2.5
-10 1851.500001 0.001 1908.500003 0.001 2.5
0 1851.500003 0.002 1908.500004 0.002 2.5
10 1851.500002 0.001 1908.500003 0.001 2.5
20 1851.499998 -0.001 1908.499998 -0.001 2.5
30 1851.499998 -0.001 1908.499996 -0.002 2.5
40 1851.499997 -0.002 1908.499996 -0.002 2.5
50 1851.499997 -0.002 1908.499997 -0.001 2.5
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Frequency Error vs. Voltage
LTE Band 2
il Channel Bandwidth: 5 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(t:)r;%/)Error Frequency (MHz) Frequ((;r;cr:T)]/)Error
3.8 1852.500003 0.002 1907.500002 0.001 2.5
3.23 1852.500003 0.001 1907.500004 0.002 2.5
4.37 1852.500003 0.002 1907.500003 0.002 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.23 Vdc to 4.37 Vdc.
Frequency Error vs. Temperature
LTE Band 2
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 1852.500001 0.001 1907.500001 0.001 2.5
-20 1852.500002 0.001 1907.500002 0.001 2.5
-10 1852.500002 0.001 1907.500003 0.002 2.5
0 1852.500002 0.001 1907.500003 0.001 2.5
10 1852.500003 0.001 1907.500004 0.002 2.5
20 1852.499997 -0.002 1907.499999 -0.001 2.5
30 1852.499997 -0.002 1907.499999 -0.001 2.5
40 1852.499998 -0.001 1907.499997 -0.002 2.5
50 1852.499998 -0.001 1907.499996 -0.002 2.5
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Frequency Error vs. Voltage
LTE Band 2
ValiEse Channel Bandwidth: 10 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(t:)r;%/)Error Frequency (MHz) Frequ((:)r;cr:T)]/)Error
3.8 1855.000004 0.002 1905.000003 0.001 2.5
3.23 1855.000003 0.001 1905.000002 0.001 2.5
4.37 1855.000003 0.002 1905.000002 0.001 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.23 Vdc to 4.37 Vdc.
Frequency Error vs. Temperature
LTE Band 2
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 1855.000002 0.001 1905.000004 0.002 2.5
-20 1855.000004 0.002 1905.000003 0.002 2.5
-10 1855.000003 0.002 1905.000002 0.001 2.5
0 1855.000002 0.001 1905.000003 0.001 2.5
10 1855.000003 0.001 1905.000001 0.001 2.5
20 1854.999998 -0.001 1904.999998 -0.001 2.5
30 1854.999997 -0.002 1904.999997 -0.002 2.5
40 1854.999998 -0.001 1904.999996 -0.002 2.5
50 1854.999996 -0.002 1904.999997 -0.002 2.5
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Frequency Error vs. Voltage
LTE Band 2
ValiEse Channel Bandwidth: 15 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(t:)r;%/)Error Frequency (MHz) Frequ((:)r;cr:T)]/)Error
3.8 1857.500002 0.001 1902.500004 0.002 2.5
3.23 1857.500004 0.002 1902.500003 0.001 2.5
4.37 1857.500004 0.002 1902.500003 0.001 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.23 Vdc to 4.37 Vdc.
Frequency Error vs. Temperature
LTE Band 2
Channel Bandwidth: 15 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 1857.500001 0.001 1902.500001 0.001 2.5
-20 1857.500003 0.002 1902.500003 0.002 2.5
-10 1857.500003 0.002 1902.500004 0.002 2.5
0 1857.500003 0.002 1902.500002 0.001 2.5
10 1857.500002 0.001 1902.500004 0.002 2.5
20 1857.499999 -0.001 1902.499999 -0.001 2.5
30 1857.499998 -0.001 1902.499997 -0.002 2.5
40 1857.499998 -0.001 1902.499997 -0.002 2.5
50 1857.499996 -0.002 1902.499998 -0.001 2.5
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Frequency Error vs. Voltage
LTE Band 2
ValiEse Channel Bandwidth: 20 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(t:)r;%/)Error Frequency (MHz) Frequ((:)r;cr:T)]/)Error
3.8 1860.000003 0.001 1900.000002 0.001 2.5
3.23 1860.000003 0.001 1900.000003 0.002 2.5
4.37 1860.000003 0.002 1900.000004 0.002 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.23 Vdc to 4.37 Vdc.
Frequency Error vs. Temperature
LTE Band 2
Channel Bandwidth: 20 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 1860.000003 0.002 1900.000003 0.002 2.5
-20 1860.000004 0.002 1900.000002 0.001 2.5
-10 1860.000002 0.001 1900.000001 0.001 2.5
0 1860.000002 0.001 1900.000003 0.002 2.5
10 1860.000002 0.001 1900.000002 0.001 2.5
20 1859.999999 -0.001 1899.999998 -0.001 2.5
30 1859.999999 -0.001 1899.999998 -0.001 2.5
40 1859.999998 -0.001 1899.999999 -0.001 2.5
50 1859.999998 -0.001 1899.999998 -0.001 2.5
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4.3 Occupied Bandwidth Measurement

4.3.1 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.

4.3.2 Test Setup

Communication
Simulator

Power Splitter

‘ [ Spectrum Analyzer

f

EUT

10 dB Attenuation
Pad
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4.3.3 Test Result

99 % Occupied

Channel | F/€AUeNcY | Bandwidth (kHz)
(M) WCDMA
9262 1852.4 4.15

9400 1880.0

4.14

9538 1907.6

4.14

Spectrum Plot of Worst Value

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power
4.1508 MHz

Transmit Freq Error -3.739 kHz % of OBW Power 99.00 %

x dB Bandwidth 4.T4T MHz x dB

PP Toyeight Spacinm Aralyes - Occupied W ]
T T 05:04:30 PHMay 15, 2018
Center Freq: 1.852400000 GHz Radlo Std: None
Center Freq 1.852400000 GHz N i Free Run AvolHoid:> 1M
BAtten: 30 dB Radio Device: BTS
Ref Offset 15 dB
Ref 35.00 dBm
Center Freq|

1.852400000 GHz

Span 10 MHz;

#Sweep 300 ms 1mo$:n Mle
Auto Man
24.4 dBm
Freq Offset|
0 Hz

-26.00 dB
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LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Frequency

Channel (MHz)

99 % Occupied

Bandwidth (MHz) Channel

QPSK 16QAM

Frequency
(MHz)

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

18607 1850.7 1.09 1.09 18615 1851.5 2.70 2.70
18900 1880.0 1.09 1.09 18900 1880.0 2.70 2.70
19193 1909.3 1.09 1.09 19185 1908.5 2.70 2.70

Spectrum Plot of Worst Value

1.4 MHz / 16QAM |

3 MHz / QPSK

[ Kesiah Spectnum Analyzer - Occupied BW

TR R
Center Freq 1.850700000 GHz

o Trig: Free Run

#FGainiLow __ #Anen: 30 dB

Ref Offset 16 dB.
Ref 35.00 dBm

‘Center 1.851 GHz
HRes BW 30 kHz

Occupied Bandwidth
1.0924 MHz
Transmit Freq Error 1.185 kHz

x dB Bandwidth

Genter Freg: 1.880700000 GHz

#VBW 100 kHz

Total Power

% of OBW Power
1.274 MHz x dB

il L

AvglHold: 111

‘Center 1.909 GHz
HRes BW 62 kHz

22.7 dBm 0

99.00 %
-26.00 dB

usc

= e [= Vesighe Spectnum Analyzar - Oceupied 8w

o= Trig: Free Ru
#FGainiLow #Anen: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

#VBW 200 kHz

Genter Freg: 1.9085000
n

il 11:32:40 PMMay 14, 2018
00 GHz Radio Std: None
AvglHold: 111
Radio Device: BTS

Center Freq|
1.808500000 GHz]

Span 6 MHz Step
#Sweep 300 ms| m;: .n'on kHz|
Auto Man

Freq Offset]

0 Hz]

Report No.: RF180430C25-1

Page No. 31/ 96

Report Format Version: 6.1.1




[BUREAU |
VERITAS

LTE Band 2
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel | Tr€AYeNCY | Bandwidth (MHz) Channel | TT€AUency | gandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18625 1852.5 4.50 4.50 18650 1855.0 8.96 8.96
18900 1880.0 4.50 4.49 18900 1880.0 8.96 8.96
19175 1907.5 4.49 4.49 19150 1905.0 8.95 8.95
Spectrum Plot of Worst Value
5 MHz / QPSK | 10 MHz / QPSK

g L R
Center Freq 1.852500000 GHz

#FGainiLow

Avg|Hold: 111

e Trig: Free Run
#Anen: 30 dB

Ref Offset 16 dB.
Ref 35.00 dBm

‘Center 1.853 GHz

HRes BW 100 kHz #VBW 300 kHz

QOccupied Bandwidth Total Power 22.8 dBm

4.4983 MHz
915 Hz
4.851 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

#Sweep 300 ms|

usc

e Trig: Free Ru Avg|Hold: 111
SFGainLow  #Anen: 30 dB Radio Device: BTS

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq|
1,865000000 GHz]

Span 20 MHz
#Sweep 300 ms|

CF Step|
2000000 MHz]
Auto Man|

#VBW 1 MHz

8.9608 Freq Offset]
0 Hz]
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LTE Band 2
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
99 % Occupied 99 % Occupied
Channel | TT€AUeNcY | Bandwidth (MHz) Channel | TT€9UeNCY | Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18675 1857.5 13.43 13.44 18700 1860.0 17.91 17.92
18900 1880.0 13.42 13.43 18900 1880.0 17.89 17.89
19125 1902.5 13.42 13.42 19100 1900.0 17.89 17.89
Spectrum Plot of Worst Value
15 MHz / 16QAM | 20 MHz / 16QAM

g L R
Center Freq 1.857500000 GHz

#FGainiLow

AvglHold: 111

e Trig: Free Run
#Anen: 30 dB

Ref Offset 16 dB.
Ref 35.00 dBm

Span 30 MHz
#Sweep 300 ms|

‘Center 1.858 GHz

HRes BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 21.1 dBm 0

13.436 MHz
-5.236 kHz
14.24 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

usc

e Trig: Free Ru Avg|Hold: 111
SFGainLow  #Anen: 30 dB Radio Device: BTS
Ref Offset 16 dB

Ref 35.00 dBm

Center Freq|
1,860000000 GHz]

Span 40 MHz
#Sweep 300 ms|

CF Step|
4.000000 MHz]
Auto Man

#VBW 1.3 MHz

Freq Offset|
0 Hz]
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4.4 Band Edge Measurement

4.4.1 Limits of Band Edge Measurement

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. 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.

4.42 Test Setup

Communication

Simulator Power Splitter ‘ ] Spectrum Analyzer

f

EUT Pad

4.4.3 Test Procedures

10 dB Attenuation

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 5 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (WCDMA).

c. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 1.4 MHz).

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
62 kHz and VB of the spectrum is 200 kHz (LTE Bandwidth 3 MHz).

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 5 MHz).

f.  The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
200 kHz and VB of the spectrum is 1 MHz (LTE Bandwidth 10 MHz).

g. The center frequency of spectrum is the band edge frequency and span is 1MHz. RB of the spectrum is
300 kHz and VB of the spectrum is 1 MHz (LTE Bandwidth 15 MHz).

h. The center frequency of spectrum is the band edge frequency and span is 1MHz. RB of the spectrum is
300 kHz and VB of the spectrum is 1 MHz (LTE Bandwidth 20 MHz).

i. Record the max trace plot into the test report.
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4.4.4 Test Results

Center 1.850000 GHz

#Res BW 100 kHz

#VBW 300 kHz #Sweep 1.001 s (1001 pts) #R =

Channel 9262 | Channel
[ Feyright Spectrum Analyzer - Smept 54 i ] [= version specinum Anabzer - Swept A ==
- a
Marker 1 1850000000000 GHz Fomid 910000000000 #Avg Type: Log-Pur e/Detecto
TG Wide o) Trig: FreeRun TG Wide o) Trig: FreeRun
IF Gain:Low #Atten: 30 dB IF Gain:Low #Atten: 30 dB so!eme:c.
Ref Offset 16 dB Offse d 9 1
Ref 35.00 dBm 00 dB =
ClearWrite
I
Trace Average
e |
Max Hold
———
Min Hold|
Mir—RefLvl ViewBjank,
o
o>
Span 5.000 MHz gor2 bbonke
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LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel |

18607 |

1RB

Channel |

19193

| 1 RB

Offset 15 dB

DI-13.00dEm

M

T T
Start 1.3495 GHz

T T
100 kHz/ Stop 1.8505 GHz

Offset 1548

RBW 30 kHz MIRMVEW et RBW 30 kHz TORMVEW e s )
VBW 100 kHz 1927 4Bm VEW 100 kHz 16,67 0B
16 Ref3s dBm At 3048 SWT1s 1.84999 GHz 25 Ref35 dBm At 3098 SWT1s 1.81000 Gz
Offset 15 4B Offset 15 ¢8
S DTT300dEm i/’f ‘w\ R I s S I ‘w\i‘
R *
- T T T T T T h T T i T i [ovreau]
Start 1.3495 GHz 100 kz/ Stop 1.8505GHz  NMCARENCE Start 1.9095 GHz 100 kHz/ Stop 1.9105 GHz
RBW 30 kHz MORMVEW e RBW 30 kHz [IRMVEW  arker 1 1)
VBW 100 kiiz 2176 4Bm VBW 100 kHz -19.76 0B
16 Ref3s dBm At 3048 SWT1s 1.84999 GHz 16 Ref3s dBm At 3098 SWT1s 1.81000 Gz

T

D1-13.00dEm

T T T
Start 1.8095 GHz

B
[vERITAS]

T
100 khz/

[BuREAU ]
VERITAS

T
Stop 1.9105 GHz
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LTE Band 2

Channel Bandwidth: 3 MHz

Channel |

18615

1

RB

Channel |

19185

1

RB

RBW 62 kHz [T1] RM VIEW Warker 1 [T11 RBW 62 kHz [T1] RM VIEW Marker 1 [T1]
VBW 200 kHz 14,01 gBm VBW 200 kHz 13.31 ¢Bm
16 Ref3s dBm Att 30dB SWT1s 184998 GHz 25 Ref35 dBm Att 30 dB SWT1s 1.91000 GHz
Offset 15 dB Offset 15 dB
_ 1 A// \‘\ 4 I\“\u 1
DI-13.00dBm f.}" i, . FOI-13.00dEm .\'M%w-
e - :
- T T T T T T h T T i T i [ovreau]
Start 1.8495 GHz 100 kHz/ Stop 1.8505 GHz | VERITAS] Start 1.9095 GHz 100 kHz/ Stop 1.9105 GHz
RBW 62 kHz [T1] RM VEW Warker 1 [T1] RBW 62 kHz [T1] RM VEW WMarker 1 [T1]
VBW 200 kiz 21.4108m VBW 200 kHz -20.28 9Bm
35 Ref35 dBm Att 3048 SWT1s 1.84998 GHz 16 Ref3s dBm Att 308 SWT1s 1.81000 GHz
Offset 15 dB Offset 15 dB
pd
1
B W RS T P B W RS T i
L N
&5 T T T X 5 T T T X

T
Start 1.8495 GHz

100 khz/

Stop 1.8505 GHz

[BuREAU]
VERITAS

T
Start 1.8095 GHz

T
100 khz/

T
Stop 1.9105 GHz

[BuREAU ]
VERITAS
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LTE Band 2

Channel Bandwidth: 5 MHz

Channel |

18625

| 1 RB

Channel

| 19175

| 1 RB

Ref 35 dBm Att 3048

35

RBW 100 kHiz
VB 300 kHz
SWTis

[T1] RM VEEW

Offset 15 4B

//

‘\\

D1-13.00 dEm

b

Warker 1[T1]
-15.34 4Bm
1.84989 GHiz

3

Ref 35 dBm

RBW 100 kHz
VBW 300 kHz

Aft 3048 SWTis

[T1] RM VEEW

Offset 1548

p

N

N

A

D1-13.00dEm

o

o,

T,

M%

Warker 1[T1]
-14.68 98m
1.51000 Gtz

T
Start 1.8495 GHz

100 khz/

Stop 1.8505 GHz

[BuREAU]
VERITAS

T
Start 1.8095 GHz

T
100 khz/

T
Stop 1.9105 GHz

- T T i T oo reau] - T T i T i [ovreau]
Start 1.8495 GHz 100 kHz/ Stop 1.8505 GHz Start 1.8095 GHz 100 kHz/ Stop 1.9105 GHz
RBW 100 kHz [T1] RM VEW Warker 1 [T1] RBW 100 kHz [T1] RM VEW Warker 1 [T1]
VBW 300 kHz 21,50 3Bm VBW 300 kHz 2223 38m
15 Re1 35 aBm Att 3048 SWT1s 152998 Gz 15 Ret35.aBm Att 3048 SWT1s 191000 Grix
Offset 15 dB Offset 15 dB
pd
1
- DL -13.00dBm i . DL -13.00dBm AY
T S 1
-85 T 1 1 -85 T 1 1

[BuREAU ]
VERITAS
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LTE Band 2
Channel Bandwidth: 10 MHz
Channel | 18650 | 1 RB Channel | 19150 | 1 RB

RBW 200 kHz TIRUVEW e ) RBW 200 kHz TORUVEW e )
VBW 1 WHz 2249 dBm VBW 1 HHz 2062 48m
35 Rer35 dBm Att 30 98 SWT1s 182988 GHz 25 Rer35 dBm Alt 30 d8 SWT1s 1.91000 GHz
Offset 15 d8 Offset 15 d8

/ ™

D1-13.00 dEm P - D1-13.00dEm Ty

- i T T T T oAyl - i T T T T fovrean]
Start 1.8495 GHz 100 kHz/ Stop 1.8505 GHz Start 1.8095 GHz 100 kHz/ Stop 1.9105 GHz
RBW 200 kHz [T1] RM VIEW Marker 1 [T1] RBW 200 kHz [T1] RM VIEW WMarker 1 [T1]
VBW 1 WHz _2673dBm VBW 1 WHz -25.16 4Bm
15 Re1 35 aBm Att 30 48 SWT1s 1.84999 GHz 25 Ret 35 gBm Aft 30 98 SWT1s 1.91000 GHz
Offset 15 d8 Offset 15 d8
2

4 - .

D1 -13.00 dEm il -

. . T,
W«—»WM M

T [euneau] T T T
Start 1.8495 GHz. 100 kHz/ Stop 1.8505 GHz Start 1.9095 GHz

! ! [euneaul
100 kHz/ Stop 1.9105 GHz
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LTE Band 2

Channel Bandwidth: 15 MHz

Channel |

18675

| 1 RB Channel |

19125 | 1 RB

RBW 300 kHiz

[T1] RM VEEW Marker 1[T1]

RBW 300 kHz [T1] RM VEEW

Warker 1[T1]

VBW 1 MHz 2110 dBm VBW 1 MHz _20.85 dBm
35 Rer35 dBm Att 30 98 SWT1s 184988 GHz 25 Rer35 dBm Alt 30 d8 SWT1s 1.91000 GHz
Offset 15 d8 Offset 15 d8
D1-13.00 dEm R - D1-13.00dEm "W,

M 1

N ——

M

M

T T
Start 1.8495 GHz

T T
100 khz/

[euneau]
Stop 1.8505 GHz Start 1.9095 GHz.

! ! [eureau |
100 kHz/ Stop 1.9105 GHz

Channel |

18675

| 75 RB Channel |

19125 | 75 RB

RBW 300 kHz

TIRUVEW  prarier 1 1)

RBW 300 kHz [T1] RM VEW

Warker 1[T1]

T
Start 1.8495 GHz

100 khz/

[sureav] !
Stop 1.8505 GHz Start 1.9095 GHz.

VBW 1 MHz 27,25 3Bm VBW 1 1Kz 27,83 aBm

15 Re1 35 aBm Att 30a8 SHTis 154999 Gz 15 Ret35.aBm At 308 SHT1s 191000 Grix
Offset 15 dB Offset 15 4B
2
1
El — E
D1-13.00 dEm /

] M ;
- T T T -8 T T T

! ! [euneaul
100 kHz/ Stop 1.9105 GHz
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LTE Band 2

Channel Bandwidth: 20 MHz

Channel

| 18700

1 RB Channel | 19100 | 1 RB

35

Ref 35 dBm

RBW 300 kHiz
VBW 1 MHz
Att 3048 SWTis

TIRUVEW e ) RBI 300 Kz TORMVEW e s )
-26.68 dBm VB 1 Kz -26.24 6B
182999 GHz 25 Ref35 dBm At 3098 SWT1s 181002 Gz

Offset 15 4B

Offset 1548

D1-13.00 dEm

PP T EEE g dEm

e,

_ s

T
Start 1.8495 GHz

T T T
100 khz/

[founeav ] T T T
Stop 1.8505 GHz Start 1.9095 GHz. 100 kHz/ Stop 1.9105 GHz

Channel

| 18700

100 RB Channel | 19100

100 RB

RBW 300 kHz TORUVEW e RBIW 300 kHz TORMVEW e
VBW 1 MHz 2926 48m VBW 1 Hz _29.54d8m
35 Ref35 dBm Aft 3098 SWT1s 184987 GHz 16 Ref3s dBm At 3098 SWT1s 181000 Gz
Offset 15 68 Offset 15 ¢8
24
1
- D1-13.00 dEm - D1-13.00dEm
1 1
; N it . [t e N
- T T T T i T - T T T 1 T i [ooreau]
Start 1.8495 GHz 100 kHz/ Stop 1.8505 GHz Start 1.9095 GHz 100 ktz/ Stop 1.9105 GHz
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4.5 Peak to Average Ratio

4.5.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB.

45.2 Test Setup

Communication

Simulator Power Splitter ‘ [ Spectrum Analyzer

10 dB Attenuation

Pad
EUT

4.5.3 Test Procedures

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1 %.
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45.4 Test Results

Frequenc Peak to Average Ratio
u
Channel q 4 (dB)
(MHz)
WCDMA

9262 1852.4 2.80

9400 1880.0 3.20

9538 1907.6 2.81

Spectrum Plot of Worst Value

Peak 361dB
26.60 dBm

%
0.0001 0B

Info BW 5.0000 MHz

[ Feysight Spectrum Analyzer - Power Stat CCOF. ==
E 5 y ¥ (03:45:40 PH May 15, 2018
Center Froq 1.880000000 GHz I CiiC Ra e L L L
#Atten: 30 dB
Average Power
Center Freq|
2299 dBm 1,880000000 GHz|
52.65 % at 0dB
1.73dB
2.72dB
3.20 dB smo%:msm;
0.01 % 3.43dB e
0.001% 3.56dB FreqOffset
0.0001% 3.61dB UeH
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LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

0.0001 ‘hl'.\dB

Info BW 5.0000 MHz

Frequenc Peak to Average Ratio Frequenc Peak to Average Ratio
Channel h J (dB) Channel ! Y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18607 1850.7 3.61 4.57 18615 1851.5 3.70 4.56
18900 1880.0 4.55 5.47 18900 1880.0 4,61 5.50
19193 1909.3 3.25 4.17 19185 1908.5 3.49 4.53
Spectrum Plot of Worst Value
1.4 MHz | 16QAM 3 MHz / 16QAM
e m?( i g;nwgr::'g; :‘NWUO&S’:: :;vm:lw 0 MFIR:d —k kjy:gm Smm.mm:"; :ﬂ: ::u::m‘ __ ?;"“s' r::':; : munuogtlg:: :;vm:lw w0 Mpln'u‘u;: ;xd‘"lrl‘;n: o -
Average Power
21 'EG dBm db 1.88‘;;1:::;:;3
41.75 % at 0dB ’ 0d
1% 550 e
0.0 Auto Ma:
t001% 56408 P
5.68 dB ) Pea 0 dB
27.34 dBm dB
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Average Power

21.48 dBm
41.62 % at 0dB

2.97dB
5.32dB
95.56 dB
95.67 dB
5.76 dB
% 5.85dB

5.89dB
27.37 dBm

BT
Info BW 5.0000 MHz

Center Freq|
1.880000000 GH2|

LTE Band 2
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Frequenc Peak to Average Ratio Frequenc Peak to Average Ratio
Channel g y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18625 1852.5 3.69 4,62 18650 1855.0 3.62 4,55
18900 1880.0 4.66 5.56 18900 1880.0 4,71 5.59
19175 1907.5 3.85 4,77 19150 1905.0 4,39 5.34
Spectrum Plot of Worst Value
5 MHz / 16QAM | 10 MHz / 16QAM
[ Keysight Spectrum Anahyzer - Powar Stat CCOF wr [l [ Keysight Spectrum Anatyzer - Powar Stat CCOF [
Center Freq 1.880000000 GHz encer Li.nsmngffn::f'mnﬂ;‘t;‘ e nt a 1.880000000 __ g:‘:‘;r:i!;in.:-'"mug:Ern:j.now.wu MP:I‘::;;.!"-;;HNH;}\LUHR

Center Fi
1.880000000 GH:
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LTE Band 2
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
Frequency Peak to A(\(/jeBr;age Ratio Frequency Peak to Ai\éeBr;lge Ratio
Channel (MHZ) Channel (MHz)
QPSK 16QAM QPSK 16QAM
18675 1857.5 3.66 4.60 18700 1860.0 3.73 4.59
18900 1880.0 4.75 5.61 18900 1880.0 4.76 5.68
19125 1902.5 4.40 5.25 19100 1900.0 4.36 5.28

Spectrum Plot of Worst Value

15 MHz / 16QAM

20 MHz / 16QAM

[ Kessiahe Spectnum Anslyzar - Powes Stat CCOF

TR R
Center Freq 1.880000000 GHz

o Trig: Free Ru
#FGain:Low

#Anen: 30 dB
Average Power

21.47 dBm
41.07 % at 0dB

0.001 %

5.88dB
27.35 dBm

0.0001 % 0dB
Info BW 25.000 MHz

dhacion
Center Freq: 1.830000000 GHz Radi
i n Counts:1,00 M/1.00 Mpt

== =] [l Feriott Spactmum Anaiyer - Powes Str CCOF

L

==
#FGain:Low #Atten: 30 dB

3
Center Freq: 1.880000000 GHz
Trig: Free Run

v 12:05:27 M May 15, 201
Radio Std: None
Counts:1,00 M/1.00 Mpt

Center Freq
1.880000000 GHz|

CF Step
25.000000 MHz|
Auto Man|

Freq Offset|
0 Hzl
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

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. The emission limit equal to -13 dBm.

4.6.2 Test Setup

Communication .
Simulator Power Splitter ‘ i Spectrum Analyzer

f

10 dB Attenuation
P
EUT ad

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 from 30 MHz to 26.5 GHz. 10 dB attenuation pad is connected with
spectrum. RBW = 100 kHz and VBW = 300 kHz for 30 MHz to 1GHz and RBW = 1 MHz and VBW = 3
MHz for 1GHz to 26.5 GHz are used for conducted emission measurement.

Report No.: RF180430C25-1 Page No. 47 / 96 Report Format Version: 6.1.1




[BUREAU |
4.6.4 TestResults
WCDMA
Channel 9262
Frequency Range: 30 MHz ~ 1 GHz | Frequency Range: 1 GHz ~ 10 GHz
[ Keysioht Spectrum Analyzer - Swept 54 - - B} oo ol | eysioht Spectrum Amabyzer - Swepr S - N |

Ao
04570 Avg Type: Log-Pwr

A
Avg Type: Log-Pwr

op
E 0 #VB 0 eep 50 0000 p

s STATUS

EO Tast o Trig: FreeRun Tho:fast o Trig: Free Run
IF Gain-Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
_ NextPeak NextPeak
Re 00 dB G E
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Marker Delta Marker Delta
MKr—CF| MKr—CF|
(] Mkr—RefLvi MKr—RefLvi
10f2] 10f2]
art 0.0300 op 1.0000 000 p 10.000
BW 100 #VBW 300 eep 50 0000 p 0 0 0 0000 p
=3 =3
Frequency Range: 10 GHz ~ 26.5 GHz
[P Vayeight Spactrum Arlaes - Spt SR P
i ; 315828 Py 15,2018
09 Avg Type: Log-Pwr
IFGain:Low #Atten: 30 dB
_ g9 NextPeak
Ref 35.00 dB B
Next Pk Right
Next Pk Left
Marker Delta
Mkr—CF
MKr—RefLvi
More
T 10f2]
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Channel 9400
Frequency Range: 30 MHz ~ 1 GHz | Frequency Range: 1 GHz ~ 10 GHz
[ Keysioht Spectrum Analyzer - Swept 54 - B} oo ol | eysioht Spectrum Amabyzer - Swepr S ] - ,. |

A ALIGN &
Avg Type: Log-Pwr Avg Type: Log-Pwr

B oSt o Trig: Free Run
IFGain:Low | SAmen: 30 dB

he Tast o Trig: Free Run
IFGainLow  #Amen: 30 dB

NextPeak| NextPeak|
. dB Offset 16 dB
Re 00 dB G E
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Marker Deita Marker Deita
MEKr—CF| MEKr—CF|
Mkr—RefLvl Mkr—RefLvl
10f2 10f2
art 0.0300 op 1.0000 art 1.000 op 10.000
BW 100 #VBW 300 eep 50 0000 p #Res BW 1.0 #VBW 3.0 #Sweep 50 0000 p
s STATUS s STATUS.
Frequency Range: 10 GHz ~ 26.5 GHz
[P Vayeight Spactrum Arlaes - Spt SR P
6.09 66 ' Avg Type: Log-Pwr
PNO: Fast g Trig: Free Run
(FGaindow | EAtten: 30 dB
i NextPeak!
Re 00 dB 0dB
Next Pk Right
Next Pk Left
Marker Delta;
1
4
Mkr—CF
Mkr—RefLvl
More/
10f2
art 10.000 op 26.500
B 0 FVBW 3.0 eep 50 0000 p
uss sTATUS
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Channel 9538
Frequency Range: 30 MHz ~ 1 GHz | Frequency Range: 1 GHz ~ 10 GHz
[ Keysioht Spectrum Analyzer - Swept 54 - oo ol | eysioht Spectrum Amabyzer - Swepr S - |

£ Ao 0a:07.28 P ay 15,2015 [N T Y
Avg Type: Log-Pwr g arke 906 6 Avg Type: Log-Pur
B oSt o Trig: Free Run - he Tast o Trig: Free Run
I Gain-Low _ #Aften: 30 dB FGain:Low _ #Atten: 30 dB
NextPeak| 9 NextPeak|
. dB Offset 16 dB
Re 00 dB B
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B 0 BB 0 eep 50 0000 p

s STATUS

Report No.: RF180430C25-1 Page No. 50/ 96 Report Format Version: 6.1.1




[BUREAU |
VERITAS

LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel 18607

Frequency Range: 30 MHz ~ 1 GHz

! [ouncau]
Start 30 MHz 97 MHz/ Stop 1 GHz

RBW 100 kHz [T1] AP VIEW Warker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]
‘VBW 300 kHz _47.82 dBm VBW 3 MHz 26.12 dBm
25 Ref 35 dBm Att 30 08 SWT 501.308267 73270 Mz 25 Ref 35 dBm Att 30 dB SWT 501.308267 1.25054 GHz
Offset 15 dB Offset 15 dB
|
O DT300dEm DI-13/00 dbm
-2
a0 _M ™ Y '
1

T
Start 1 GHz

! ! [eurcav]
900 MHz/ Stop 10 GHz

Frequency Range: 10 GHz ~ 27 GHz

RBW 1 Mz TAPVEW ey
VBW 3 WHz _26.49 dBm
25 Rer 35 dim Alt 3098 SWT 501308267 26.91689 GHz
Offset 15 d8
DI-13.00dBm
T

T
Start 10 GHz 17 GHz/

T [oureav]
Stop 27 GHz
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LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel 18900

Freguency Range:

30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHZ [T1] AP VIEW Marker 1 [T1]
VBW 300 kHz _£7.85 dBm VBW 3 MHz 26.95 dBm
45 Ref35dBm Att 30 dB SWT 501.308267 870,45 MHz 35 R 35 dim At 30 dB SWT 501.308267 1.87934 GHz
Offset 15 dB Offset 15 dB

DI1-13.00dBm

DI-13p0dBm

T
Start 30 MHz 97 WKz

T [eureay] T
Stop 1 GHz Start 1 GHz

T
200 MKz

T [oureav]
Stop10GHz  ECCEREEE

Frequency Range: 10 GHz ~ 27 GHz

35 Ref 35 dm Aft 30 dB

REW 1 Mz TARVEW ey
VBW 3 WHz 2570 dBm
SWT 501.308267

Offset 1548

22.40212 GHz

- D1-13.00dEm

Start 10 GHz

T
1.7 GHz/

! [BurEAu]
Stop 27 GHz
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LTE Band 2

- D1-13.00dEm

T T
Start 10 GHz 1.7 GHz/ Stop 27 GHz
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Channel Bandwidth: 1.4 MHz
Channel 19193
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHZ [T1] AP VIEW Marker 1 [T1]
VBW 300 kHz _47.82 dBm VBW 3 Hz 26.27 dBm
45, ReT35 dim Alt 30dB SWT 501.308267 46289 MHz 45, ReT35 dim Alt 30dB SWT 501.308267 1.90904 GHz
Offset 15 dB Offset 15 dB
DI-13.00dEm DI-1300dEm
a0
1
ha i T T | - T T T T [eureav]
Start 30 MHz 97 WHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHzZ [T1] AP VIEW Marker 1 [T1]
VBW 3 WHz _26.16 dBm
45, ReT35 dim Alt 30 dB SWT 501.308267 6.49582 GHz
Offset 15 dB
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LTE Band 2
Channel Bandwidth: 3 MHz
Channel 18615
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 300 kHz _£1.36 dBm VBW 3 MHz 26.14 dBm
45 Ref35dBm Att 30 dB SWT 501.308267 895.87 MHz 35 Ref 35 dm At 30 dB SWT 501.308267 1.85054 GHz
Offset 15 dB Offset 15dB
N D1-13.00dBm N D1 -13j00 dEm
1
5 T T T 1 -5 T T T
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz.
Frequency Range: 10 GHz ~ 27 GHz

REW 1 MHz [T1] AP VEW
45 Ref35dBm Aft 30 dB SWT 501.308267

Offset 1548

- D1-13.00dEm

T
Start 10 GHz 1.7 GHz/

Warker 1 [T1
VB 3 1Kz erker 1171

! [BurEAu]
Stop 27 GHz

-26.12 dBm
24.01125 GHz
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LTE Band 2

Channel Bandwidth: 3 MHz

Channel 18900

Freguency Range:

30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHZ [T1] AP VIEW Marker 1 [T1]
VBW 300 kHz _£7.26 dBm VBW 3 WHz 27.30 dBm
45 Ref35dBm Att 30 dB SWT 501.308267 853.35 MHz 35 R 35 dm At 30 dB SWT 501.308267 1.87844 GHz
Offset 15 dB Offsek 15 d8

DI1-13.00dBm

DI-13p0dBm

T
Start 30 MHz 97 WKz

T [eureay] T
Stop 1 GHz Start 1 GHz

T
200 MKz

T [oureav]
Stop10GHz  ECCEREEE

Frequency Range: 10 GHz ~ 27 GHz

35 Ref 35 dm Aft 30 dB

REW 1 Mz TARVEW ey
VBW 3 WHz 2577 dBm
SWT 501.308267

Offset 1548

28.08025 GHz

- D1-13.00dEm

Start 10 GHz

T
1.7 GHz/

! [BurEAu]
Stop 27 GHz

Report No.: RF180430C25-1

Page No. 55/ 96

Report Format Version: 6.1.1



[BUREAU |
VERITAS

LTE Band 2

- D1-13.00dEm

T T
Start 10 GHz 1.7 GHz/ Stop 27 GHz

| BEuREAU]
VERITAS

Channel Bandwidth: 3 MHz
Channel 19185
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHZ [T1] AP VIEW Marker 1 [T1]
VBW 300 kHz 4764 dBm VBW 3 Hz 26.55 dBm
45, ReT35 dim Alt 30dB SWT 501.308267 280,53 MHz 45, ReT35 dim Alt 30dB SWT 501.308267 1.90724 GHz
Offset 15 dB Offse1 15 dB
DI-13.00dEm DI-1300dEm
a0
T
ha i T T | - T T T T [eureav]
Start 30 MHz 97 WHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHzZ [T1] AP VIEW Marker 1 [T1]
VBW 3 WHz 2651 dBm
45, ReT35 dim Alt 30 dB SWT 501.308267 24.08805 GHz
Offset 15 dB
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LTE Band 2
Channel Bandwidth: 5 MHz
Channel 18625

Frequency Range: 30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHZ [T1] AP VIEW Marker 1 [T1]
VBW 300 kHz _£7.88 dBm VBW 3 MHz 26.13 dBm
45 Ref35dBm Att 30 dB SWT 501.308267 812.92 MHz 35 Ref 35 dm At 30 dB SWT 501.308267 1.85054 GHz
Offset 15 dB Offset 15dB

. DI1-13.00dBm

. D1-13J00 dBm

ha T T T | O - T T T T [eureau]
Start 30 MHz 97 WHz/ Stop 1GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz TARVEW ey
VBW 3 WHz _25.88 dBm
45, ReT35 dim Alt 3098 SWT 501.308267 25.51327 GHz
Offset 15 68

- D1-13.00dEm

T
Start 10 GHz 1.7 GHz/

! [BurEAu]
Stop 27 GHz
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LTE Band 2

Channel Bandwidth: 5 MHz

Channel 18900

Frequency Range: 30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
REW 100 kiz TARVEW ey REW 1 1Hz TARVEW ey
VBW 300 kHz ) 47,40 dBm VBW 3 WHz ) 2743 dBm
45, ReT35 dim Aft 3048 SWT 501308267 918.51 1Hz 45 ReT35 dim Aft 3048 SWT 501308267 1.87799 GHz
Offset 15 48 Offsét 15 98

DI1-13.00dBm

DI-13p0dBm

Start 30 MHz

T
97 WKz

T [eureay] T
Stop 1 GHz Start 1 GHz

T
200 MKz

T [oureav]
Stop10GHz  ECCEREEE

Frequency Range: 10 GHz ~ 27 GHz

REW 1 Mz TARVEW ey
VBW 3 WHz 2578 dBm
45, ReT35 dim Alt 3098 SWT 501.308267 26.08535 GHz
Offset 15 68

- D1-13.00dEm

Start 10 GHz

T
1.7 GHz/

! [BurEAu]
Stop 27 GHz
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LTE Band 2

- D1-13.00dEm

T T
Start 10 GHz 1.7 GHz/ Stop 27 GHz

| BEuREAU]
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Channel Bandwidth: 5 MHz
Channel 19175
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHZ [T1] AP VIEW Marker 1 [T1]
VBW 300 kHz _47.69 dBm VBW 3 Hz 26.01 dBm
45, ReT35 dim Alt 30dB SWT 501.308267 253,61 MHz 45, ReT35 dim Alt 30dB SWT 501.308267 1.90544 GHz
Offset 15 dB Offse{ 15dB
DI-13.00dEm DI-1300dEm
a0
1
ha i T T | - T T T T [eureav]
Start 30 MHz 97 WHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHzZ [T1] AP VIEW Marker 1 [T1]
VBW 3 WHz _26.14 dBm
35 Ref 35 dBm Att 30 dB SWT 501.308267
Offset 15 dB

25.48947 GHz
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LTE Band 2
Channel Bandwidth: 10 MHz
Channel 18650

Frequency Range: 30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHZ [T1] AP VIEW Marker 1 [T1]
VBW 300 kHz 47,67 dBm VBW 3 MHz 26.08 dBm
45 Ref35dBm Att 30 dB SWT 501.308267 76718 MHz 35 Ref 35 dm At 30 dB SWT 501.308267 1.85054 GHz
Offset 15 dB Offset 15dB

. DI1-13.00dBm

. D1-13J00 dBm

ha T T T | O - T T T T [eureau]
Start 30 MHz 97 WHz/ Stop 1GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz TARVEW ey
VBW 3 WHz _25.85 dBm
45, ReT35 dim Alt 3098 SWT 501.308267 2369758 GHz
Offset 15 68

- D1-13.00dEm

T
Start 10 GHz 1.7 GHz/

! [BurEAu]
Stop 27 GHz
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LTE Band 2

Channel Bandwidth: 10 MHz

Channel 18900

Freguency Range:

30 MHz ~ 1 GHz

REW 100 kifz TARVEW ey RBW 1 WHz TARVEW ey
VBW 300 kHz 4753 dBm VBW 3 hiHz 27.32 dBm
45, ReT35 dim Alt 3098 SWT 501308267 39,86 MHz 45 ReT35 dim Alt 30 dB SWT 501.308267 157574 GHz
Offset 15 68 Offsék 15 68
DI-13.00dBm DT T3(0dEm

T
Start 30 MHz 97 WKz

T [eureay] T
Stop 1 GHz Start 1 GHz

T
200 MKz

T [oureav]
Stop10GHz  ECCEREEE

Frequency Range: 10 GHz ~ 27 GHz

35 Ref 35 dm Aft 30 dB

REW 1 Mz TARVEW ey
VBW 3 WHz 2563 dBm
SWT 501.308267

Offset 1548

28.09470 GHz

- D1-13.00dEm

Start 10 GHz

T
1.7 GHz/

! [BurEAu]
Stop 27 GHz
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LTE Band 2
Channel Bandwidth: 10 MHz
Channel 19150

Frequency Range: 30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHZ [T1] AP VIEW Marker 1 [T1]
VBW 300 kHz 47,66 dBm VBW 3 MHz 2761 dBm
45 Ref35dBm Att 30 dB SWT 501.308267 79153 MHz 35 R 35 dim At 30 dB SWT 501.308267 1.90049 GHz
Offset 15 dB Offsel 1548

DI1-13.00dBm

DI 1300 dEm

T
Start 30 MHz 97 WKz

T [eureau] T T
Stop 1 GHz Start 1 GHz 900 WHz/

T [EurReau]
Stop10GHz  EUECEREES
Frequency Range: 10 GHz ~ 27 GHz
RBWI 1 HHz MUAPVEW  yoneymy
VEW 3 HHz 2532 B
45 Ref 35 dBm Alt 3048 SWT 501308267
| offset1san

28.14855 GHz

- D1-13.00dEm

T T [BurREAU |
Start 10 GHz 1.7 GHz/ Stop 27 GHz
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LTE Band 2
Channel Bandwidth: 15 MHz
Channel 18675

Frequency Range: 30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
REW 100 kiz TARVEW ey REW 1 1Hz TARVEW ey
VBW 300 kHz ) _47.20 Bm VBW 3 WHz ) 25,63 dBm
45, ReT35 dim Aft 3048 SWT 501308267 TI0.87 MHz 45, ReT35 dim Aft 3048 SWT 501308267 1,850 GHz
Offset 15 48 Offset 15 98

. DI1-13.00dBm

D1-13p0dBm

_an-]
ha T T T | O - T T T T [eureau]
Start 30 MHz 97 WHz/ Stop 1GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz

REW 1 Mz TARVEW ey
VBW 3 WHz _26.43 dBm

45, ReT35 dim Alt 3098 SWT 501.308267 25.53822 GHz

Offset 15 68

- D1-13.00dEm

T
Start 10 GHz 1.7 GHz/

! [BurEAu]
Stop 27 GHz
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LTE Band 2
Channel Bandwidth: 15 MHz
Channel 18900

Frequency Range: 30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
REW 100 kHz MIAPVEW ey ooy REW 1 HZ TAPVEW e o
VBW 300 kHz 4778 dBm VBW 3 NHz 26.42 dBm
45 Ref 35 dBm Al 3008 SWT 501308267 462115 WHz 45 Ref 35 dBm Al 3008 SWT 501308267 187249 GHz
- Offset 15 4B - Offset 15 dB
DI 1300dEm Rl i gz
_a
1
'557! T T T | T - T T T T [eureav]
Start 30 MHz 97 WHz/ Stop 1GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 1Hz MIAPVEW e o
VBW 3 MHz 25,80 dBm
25 Ref 35 dBm Al 3008 SWT 501308267
| offset1san

28.54807 GHz

- D1-13.00dEm

T T [BurREAU |
Start 10 GHz 1.7 GHz/ Stop 27 GHz
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LTE Band 2

Channel Bandwidth: 15 MHz

Channel 19125

Frequency Range: 30 MHz ~ 1 GHz

T T
Start 30 MHz 97 WKz Stop 1GHz

| BEurREAU]
VERITAS

REW 100 kifz TARVEW ey RBW 1 WHz TARVEW ey
VBW 300 kHz 4652 dBm VBW 3 Hz 27.02 dBm
45, ReT35 dim Alt 3098 SWT 501308267 862,88 MHz 45 ReT35 dm Alt 3098 SWT 501308267 1.80599 GHz
Offset 15 68 Offset 15 68
DI-13.00dBm DI-13 )0 dEm

T T T
Start 1 GHz 200 MKz Stop 10 GHz

| BEurREAU]
VERITAS

Frequency Range: 10 GHz ~ 27 GHz

- D1-13.00dEm

Start 10 GHz

T T
1.7 GHz/ Stop 27 GHz

REW 1 Mz TARVEW ey
VBW 3 WHz 2621 dBm
45, ReT35 dim Alt 3098 SWT 501.308267 23.93559 GHz
Offset 15 68

| BEuREAU]
VERITAS

Report No.: RF180430C25-1

Page No. 65/ 96

Report Format Version: 6.1.1



[BUREAU |
VERITAS

LTE Band 2
Channel Bandwidth: 20 MHz
Channel 18700

Frequency Range: 30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
REW 100 kifz TARVEW ey RBW 1 WHz TARVEW ey
VBW 300 kHz : _47.30dBm VBV 3 MHz . 25.78 dBm
45, ReT35 dim Alt 3098 SWT 501308267 57708 WHz 45, ReT35 dim Alt 3098 SWT 501308267 1.85142 GHz
Offset 15 68 Offset 15 68

. DI1-13.00dBm

DI-13p0dEm

ha T T T | O - T T T T [eureau]
Start 30 MHz 97 WHz/ Stop 1GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz TARVEW ey
VBW 3 WHz 2562 dBm
45, ReT35 dim Alt 3098 SWT 501.308267 2430196 GHz
| offset1san

- D1-13.00dEm

T
Start 10 GHz 1.7 GHz/

! [BurEAu]
Stop 27 GHz
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LTE Band 2

Channel Bandwidth: 20 MHz

Channel 18900

Freguency Range

: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
REW 100 kifz TARVEW ey RBW 1 WHz TARVEW ey
VBW 300 kHz _47.96 dBm VBW 3 Hz 26.98 dBm
45, ReT35 dim Alt 3098 SWT 501308267 50788 MHz 45 ReT35 dim Alt 3098 SWT 501308267 187124 GHz
Offset 15 68 Offsét 15 68
DI-13.00dBm - Dlrlibﬂ dEm
T a0
ha T T T [eureau] - T T T T [eureau]
Start 30 MHz 97 WHz/ Stop 1GHz Start 1 GHz 900 MKz Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz

35 Ref 35 dm Aft 30 dB

REW 1 MHz
VBW 3 MHz
SWT 501.308267

MIARVEW  parker 1 1)

-26.32 dBm

Offset 1548

2421188 GHz

D1-13.00dEm

Start 10 GHz

T
1.7 GHz/

! [BurEAu]
Stop 27 GHz
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LTE Band 2

Channel Bandwidth: 20 MHz

Channel 19100

Frequency Range: 30 MHz ~ 1 GHz

DI1-13.00dBm

T
Start 30 MHz 97 WKz

Frequency Range: 1 GHz ~ 10 GHz
REW 100 kiz TARVEW ey REW 1 1Hz TARVEW ey
VBW 300 kHz ) 45,87 dBm VBW 3 WHz ) 26.30 dBm
45, ReT35 dim Aft 3048 SWT 501308267 901.83 1Hz 45, ReT35 dim Aft 3048 SWT 501308267 1.89104 GHz
Offset 15 48 Offset 15 98

T [oureav]
Stop1GHz  MOECEREEN

DT 1300 dBm

T T ' [Bureau]
Start 1 GHz 900 MHz/ Stop 10 GHz

Frequency Range: 10 GHz ~ 27 GHz

- D1-13.00dEm

Start 10 GHz

T
1.7 GHz/

REW 1 Mz TARVEW ey
VBW 3 WHz 2628 dBm
45, ReT35 dim Alt 3098 SWT 501.308267 26.15420 GHz
Offset 15 68

! [BurEAu]
Stop 27 GHz
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

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. The emission limit 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 mto 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.I.P.R power - 2.15 dBi.

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz/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 ' '
—¢—E:|
’_Ix_—l_‘ Turn Table
e

8°°”‘T m——
T

Ground Plane

Test Receiver

[ | —
O O O ©O
W] oooce
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m

Variable

EUT& 3m \
Support Units |
Turn Table D e
Absorber

WAMWTAAA e

Ground Plane

150c rr?
L

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 Test Results
WCDMA:
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
GLe".I‘eI (dBm}) Date: 20180518

-10.0 PART 22124

-20.0

-30.0

-40.0

2
1

-50.0

-60.0

-T0.0

& 1000 4600. 8200. 11800. 15400. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Bnad II Link CH9262
Tested by: Karl Lee
Read Limit  Over
Freq Lewvel Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 3764.80 -47.95 -63.83 -13.88 -34.95 15.88 Peak
2 pp 5557.20 -45.71 -66.85 -13.8@ -32.71 208.34 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2018-05-18

0

-10.0

=

ART 22/24

-20.0

-40.0

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : Bnad II_Link_CH9262
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

1 3704.88 -47.34 -63.22 -13.88 -34.34 15.88 Peak
2 pp 5557.20 -45.30 -65.64 -13.8@ -32.30 20.34 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13

DLe\leI{dBml Date: 2018-05-17

-10.0

2

WRT 22/24

-20.0

-40.0

-70.0|

q
1
1

30 3824, T618. 11412, 15206. 19000

Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Bnad II Link_ CHS480
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

182.96 -80.41 -70.64 -13.80 -67.41 -9.77 Peak
192.81 -75.43 -p9.56 -13.88 -62.43 -5.87 Peak
253.29 -75.11 -69.58 -13.8@ -62.11 -5.53 Peak
426.88 -72.84 -69.33 -13.8@8 -59.64 -3.31 Peak
738.58 -58.96 -58.81 -13.88 -45.96 -8.95 Peak
937.78 -608.58 -65.16 -13.88 -47.58 4.58 Peak
3760.88 -48.08 -64.22 -13.88 -35.88 16.14 Peak

pp 56408.00 -45.14 -65.61 -13.80 -32.14 28.47 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14

DLe\reI{dBm} Date: 2018-05-17

-10.0

=

ART 22/24

-20.0

-40.0

6
5

-10.0

4
3
30

3824, 7618. 11412, 15206. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : Bnad II_Link_CH9468
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

51.86 -76.88 -62.83 -13.80 -63.88 -14.85 Peak
178.13 -76.61 -69.9@ -13.8@ -63.61 -6.71 Peak
227.64 -72.52 -66.71 -13.88 -59.52 -5.81 Peak
366.58 -69.57 -65.87 -13.88@ -5b6.57 -4.50 Peak
638.48 -68.83 -68.92 -13.80 -55.83 0.09 Peak
893.68 -65.82 -68.51 -13.88 -52.82 2.69 Peak

3760.08 -48.14 -64.28 -13.80 -35.14 16.14 Peak
pp 5648.08 -45.33 -65.80 -13.80 -32.33 28.47 Peak

00 =] M WA Pl R
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBml Date: 2018-05-18

-10.0

2

WRT 22/24

-20.0

-40.0

-70.0|

1000 4600. B8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Bnad II Link CH9538
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3815.28 -508.16 -66.57 -13.80 -37.16 16.41 Peak
2 pp 5722.80 -47.51 -67.78 -13.88 -34.51 28.27 Peak

Report No.: RF180430C25-1 Page No. 75/ 96 Report Format Version: 6.1.1




BUREAU
| VERITAS |

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2018-05-18

0

-10.0

=

ART 22/24

-20.0

-40.0

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : Bnad II_Link_CH9538
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

1 3815.28 -49.37 -65.78 -13.88 -36.37 16.41 Peak
2 pp 5722.80 -47.77 -68.04 -13.00 -34.77 20.27 Peak

Report No.: RF180430C25-1 Page No. 76 / 96 Report Format Version: 6.1.1




BUREAU
| VERITAS |

LTE Band 2
Channel Bandwidth: 1.4 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLeveI (dBm) Date: 2018-05-17

-10.0 PART 2224

-20.0

-40.0]

-70.0]

1000 4600. 8200. 11800. 15400. 15000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE Band 2_Link CH18687
Tested by: Karl Lee
Read Limit  Owver
Freq Lewvel Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3791.40 -46.76 -62.64 -13.80 -33.76 15.88 Peak
2 pp 5552.1@ -45.71 -66.85 -13.88 -32.71 20.34 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2018-05-17

0

-10.0

=

ART 22/24

-20.0

-40.0

-10.0

B 1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_Link_CH18687
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

1 3701.48 -46.31 -62.19 -13.88 -33.31 15.88 Peak
2 pp 5552.19 -46.84 -66.38 -13.08@ -33.94 20.34 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBml Date: 2018-05-17

-10.0

2

WRT 22/24

-20.0

-40.0

-70.0|

1000 4600. B8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE_Band 2 _Link_ CH189%068
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3768.08 -47.30 -63.44 -13.80 -34.30 16.14 Peak
2 pp 5648.00 -43.63 -64.10 -13.80 -30.63 208.47 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2018-05-17

0

-10.0

=

ART 22/24

-20.0

M2

-40.0

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_Link_CH18968
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

1 3760.88 -44.86 -61.86 -13.88 -31.86 16.14 Peak
2 pp 5649.80 -41.63 -62.10 -13.080 -28.63 20.47 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBml Date: 2018-05-17

-10.0

2

WRT 22/24

-20.0

-40.0

-70.0|

1000 4600. B8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE_Band 2 Link CH19153
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB
1 3818.68 -43.55 -68.85 -13.80 -30.55 16.58 Peak
2 pp 5727.990 -33.93 -54.27 -13.88 -20.93 28.34 Peak
3 7637.28 -39.87 -62.93 -13.80 -26.87 23.86 Peak

Report No.: RF180430C25-1 Page No. 81/ 96 Report Format Version: 6.1.1




BUREAU
| VERITAS |

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

DLe\reI{dBm} Date: 2018-05-17

-10.0

=

ART 22/24

-20.0

-40.0

M

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_Link_CH19193
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

38168.68 -48.10 -64.68 -13.80 -35.18 16.50 Peak
5727.98 -41.80 -62.14 -13.80 -28.80 208.34 Peak
pp 7637.28 -38.37 -61.43 -13.80 -25.37 23.86 Peak

R =
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Channel Bandwidth: 5 MHz / QPSK
Low Channe

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

GLeH‘eI {dBm)

Date: 2018-05-17

-10.0

PART 22/24

-20.0

-40.0

-70.0

1000 4500.

Site 966 chamber 1

Remark

8200. 11800. 15400.

Condition: PART 22/24 Horizontal

Frequency (MHz)

LTE_Band 2_Link_CH18625
Tested by: Karl Lee
Read Limit  Over
Freq Lewvel Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 3795.80 -45.58 -61.46 -13.80 -32.58 15.88 Peak
2 pp 5557.58 -45.89 -65.43 -13.80 -32.89 208.34 Peak

19000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2018-05-17

0

-10.0

=

ART 22/24

-20.0

-40.0

-10.0

B 1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_Link_CH18625
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

1 3705.88 -47.48 -63.36 -13.88 -34.48 15.88 Peak
2 pp 5557.50 -47.84 -67.38 -13.00 -34.94 20.34 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBml Date: 2018-05-17

-10.0

2

WRT 22/24

-20.0

40.0 2

-70.0|

1000 4600. B8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE_Band 2 _Link_ CH189%068
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3768.00 -44.88 -68.22 -13.80 -31.88 16.14 Peak
2 pp 5648.00 -41.27 -61.74 -13.88 -28.27 208.47 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2018-05-17

0

-10.0

=

ART 22/24

-20.0

-40.0

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_Link_CH18968
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

1 3760.88 -43.54 -59.68 -13.00 -30.54 16.14 Peak
2 pp 5649.80 -39.14 -59.61 -13.08@ -26.14 20.47 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBml Date: 2018-05-17

-10.0

2

WRT 22/24

-20.0

-40.0

-70.0|

1000 4600. B8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE_Band 2 _Link CH19175
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB
1 3815.08 -44.73 -61.14 -13.80 -31.73 16.41 Peak
2 pp 5722.50 -33.48 -53.75 -13.80 -20.48 28.27 Peak
3 7630.08 -38.62 -61.64 -13.80 -25.62 23.82 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

DLe\reI{dBm} Date: 2018-05-17

-10.0

=

ART 22/24

-20.0

-40.0

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_Link_CH19175
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

3815.88 -45.44 -p1.85 -13.88 -32.44 16.41 Peak
5722.58 -43.78 -64.85 -13.80 -30.78 208.27 Peak
pp 7630.08 -34.96 -57.98 -13.80 -21.96 23.82 Peak

R =
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Channel Bandwidth: 20 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
{}Level {dBm) Date: 20180517
-10.0 PART 22124
-20.0
-30.0]
-40.0
2
1
-50.0
-60.0
-T0.0
ad 1000 4600. 8200. 11800. 15400. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE_Band 2_Link_CH18760
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 3728.88 -47.25 -63.22 -13.88 -34.25 15.97 Peak
2 pp 5580.00 -44.30 -64.67 -13.80 -31.30 208.37 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2018-05-17

0

-10.0

=

ART 22/24

-20.0

40.0 5

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_Link_CH18768
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

1 3720.88 -43.77 -59.74 -13.88 -30.77 15.97 Peak
2 pp 5580.80 -42.57 -62.94 -13.8@ -29.57 20.37 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBml Date: 2018-05-17

-10.0

2

WRT 22/24

-20.0

-40.0

-70.0|

1000 4600. B8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE_Band 2 _Link_ CH189%068
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3768.08 -45.20 -61.34 -13.80 -32.20 16.14 Peak
2 pp 5648.00 -48.56 -61.83 -13.8@ -27.56 28.47 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2018-05-17

0

-10.0

=

ART 22/24

-20.0

-40.0 pd

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_Link_CH18968
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

1 3760.88 -43.84 -59.78 -13.00 -30.64 16.14 Peak
2 pp 5649.80 -42.22 -62.69 -13.8@ -29.22 20.47 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13

0

Level (dBm)

Date: 2018-05-17

-10.0

2

WRT 22/24

-20.0

-40.0

-70.0|

30 3824. T618. 11412, 15206. 19000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 22/24 Horizontal
Remark LTE Band 2 _Link_ CH19168
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 72.66 -81.69 -69.26 -13.88 -68.69 -12.43 Peak
2 172.82 -76.87 -78.37 -13.80 -63.87 -6.58 Peak
3 237.36 -74.97 -69.29 -13.80 -61.97 -5.68 Peak
4 483.60 -72.13 -69.30 -13.80 -59.13 -2.83 Peak
5 729.80 -68.53 -59.60 -13.80 -47.53 -8.93 Peak
6 937.70 -58.65 -63.23 -13.80 -45.65 4.58 Peak
7 3800.008 -48.11 -56.52 -13.680 -27.11 16.41 Peak
8 pp 57008.88 -33.26 -53.47 -13.00 -20.26 20.21 Peak
9 7600.00 -34.73 -57.72 -13.00 -21.73 22.99 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
DLe\rel {dBm) Date: 20180517
-10.0 PART 22124
-20.0
-30.0
-40.0
-50.0
-60.0|
6
L]
-70.0 Ifd
8 30 3824. T618. 11412, 15206. 19000
Fregquency (MHz)
Site 966 chamber 1
Condition: PART 22/24 Vertical
Remark LTE_Band 2_Link_CH19168
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 57.54 -71.95 -57.89 -13.80 -58.95 -14.86 Peak
2 177.69 -76.088 -79.20 -13.00 -63.88 -5.88 Peak
3 223.32 -74.23 -68.36 -13.80 -61.23 -5.87 Peak
4 382.60 -72.92 -69.30 -13.80 -59.92 -3.62 Peak
5 622.70 -68.91 -69.88 -13.80 -55.91 ©.17 Peak
6 885.90 -65.83 -68.30 -13.80 -52.83 2.47 Peak
7 3800.00 -406.67 -56.48 -13.80 -27.87 16.41 Peak
8 5780.80 -38.98 -59.19 -13.8@ -25.98 20.21 Peak
9 pp 76B0.80 -34.87 -57.86 -13.8@ -21.87 22.99 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 on 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:

Linko 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
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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