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1 Certificate of Conformity

Product: Asset Tracker
Brand: BlackBerry
Test Model: ITC100-1
Series Model: ITC100-2
Sample Status: Identical Prototype
Applicant: BlackBerry Limited
Test Date: Sep. 15, 2018 ~ Sep. 23, 2018

Standards: FCC Part 22, Subpart H

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.

()
A ) g -
1/ i L
e : - { A o/
i i > |
Prepared by : \L¢ r a L / , Date: Oct. 16, 2018

Rona Chen / Specialist

Approved by : , Date: Oct. 16, 2018
Dylan Chiou / Project Engineer

Report No.: RF180904C01-2 Page No. 5/ 93 Report Format Version: 6.1.1




L)

Tass

[BUREAU |
VERITAS

2  Summary of Test Results

Applied Standard: FCC Part 22 & Part 2

A Test Item Result Remarks
Clause
21040 Effective Radiated P P Meet th i t of limit
ective Radiated Power ass eet the requirement of limit.
22.913 (a) a
2.1047 Modulation Characteristics Pass Meet the requirement.
Peak to Average Ratio Pass Meet the requirement of limit.
2.1055 . . -
Frequency Stability Pass Meet the requirement of limit.
22.355
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
22.917 Band Edge Measurements Pass Meet the requirement of limit.
2.1051 _ . . .
29 917 Conducted Spurious Emissions Pass Meet the requirement of limit.
2 1053 Meet the requirement of limit.
22 917 Radiated Spurious Emissions Pass Minimum passing margin is -1.09 dB at

2509.20 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:

Measurement Frequency Expendg(dzZL;n(i)ertamty
30 MHz ~ 200 MHz 2.93dB
Radiated Emissions up to 1 GHz
200 MHz ~ 1000 MHz 2.95dB
1 GHz ~ 18 GHz 2.26 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.94 dB
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2.2 Test Site and Instruments

Description & : Date of Due Date of

Manufacturer Model No. Serial No. Calibration Calibration
XZ?lte';fce"’er NOO38A MY51210203 Mar. 16, 2018 | Mar. 15, 2019
igﬁgrt]rt”m Analyzer N9O10A MY52220314 Nov. 24, 2017 | Nov. 23, 2018
Spectrum Analyzer
ROHDE & SCHWARZ FSuU43 101261 Jan. 11, 2018 Jan. 10, 2019
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-969 Dec. 12, 2017 Dec. 11, 2018
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Dec. 06, 2017 Dec. 05, 2018
Double Ridge Guide Horn
Antenna EMCO 3115 5619 Nov. 30, 2017 Nov. 29, 2018
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Dec. 06, 2017 Dec. 05, 2018
Fixed Attenuator
Mini-Circuits MDCS18N-10 MDCS18N-10-01 Apr. 16, 2018 Apr. 15, 2019
MXG Vector signal
generator N5182B MY53050430 Oct. 24, 2017 Oct. 23, 2018
Agilent
Erﬁgf‘p"f'er EMC 012645 980115 Oct. 20,2017 | Oct. 19, 2018
Eﬁg?‘p"f'er EMC 330H 980112 Oct. 13, 2017 Oct. 12, 2018
RF Coaxial Cable EMC104-SM-SM-800
HUBER+SUHNNER 083000 140811+170717 Oct. 20, 2017 Oct. 19, 2018
RF Coaxial Cable EMC104-SM-SM-1
HUBER+SUHNNER SUCOFLEX 104 000(140807) Oct. 20, 2017 Oct. 19, 2018
\F/{VFO%?" al Cable 8D-FB Cable-Ch10-01 | Oct 20, 2017 | Oct 19, 2018
Boresight Antenna Fixture FBA-01 FBA-SIP0O1 NA NA
Software E3
BV ADT 6.120103 NA NA NA
pntenna Tower MFA-440H NA NA NA
IA“;” Table MFET-201SS 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 6201300640 Aug. 16, 2017 Aug. 15, 2019
Anritsu
ggﬁ% ‘e"‘rt“re &Humidity | o114 150.40-CP-AR| MAA1306-019 | Sep. 05, 2018 | Sep. 04, 2019
DC Power Supply 33010D 807748 Oct. 25,2016 | Oct. 24, 2018

Topward
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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.
3. The horn antenna and preamplifier (model: EMC 184045) are used only for the measurement of
emission frequency above 1 GHz if tested.
4. The IC Site Registration No. is IC7450F-10.
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3  General Information

3.1 General Description of EUT

Product Asset Tracker
Brand BlackBerry
Test Model ITC100-1
Series Model ITC100-2

Status of EUT

Identical Prototype

Power Supply Rating

7.2 Vdc (Battery)

GSM/GPRS GMSK
: EDGE GMSK, 8PSK
Modulation Type
WCDMA QPSK
LTE QPSK, 16QAM
GSM/GPRS/EDGE 824.2 ~ 848.8 MHz
WCDMA 826.4 ~ 846.6 MHz

LTE 5 (Channel Bandwidth: 1.4 MHz) 824.7 ~ 848.3 MHz

Frequency Range )
LTE 5 (Channel Bandwidth: 3 MHZz) 825.5 ~ 847.5 MHz
LTE 5 (Channel Bandwidth: 5 MHZz) 826.5 ~ 846.5 MHz
LTE 5 (Channel Bandwidth: 10 MHz) 829 ~ 844 MHz
GSM/GPRS 1116.86 mwW
EDGE 224.39 mwW
WCDMA 100.69 mwW

Max. ERP Power LTE 5 (Channel Bandwidth: 1.4 MHz) 95.06 mwW
LTE 5 (Channel Bandwidth: 3 MHz) 100.46 mwW
LTE 5 (Channel Bandwidth: 5 MHz) 106.66 mwW
LTE 5 (Channel Bandwidth: 10 MHz) 113.50 mW
GSM/GPRS 24TKGXW
EDGE 250KG7W
WCDMA 4MO8FOW

Emission Designator LTE 5 (Channel Bandwidth: 1.4 MHz) 1MO9W7D
LTE 5 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE 5 (Channel Bandwidth: 5 MHz) AMABW 7D
LTE 5 (Channel Bandwidth: 10 MHz) 8M98W 7D

Antenna Type Monopole Antenna with -3.1 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.
Brand Model Difference
ITC100-1 Supports SRD function
BlackBerry ITC100-2 Disable SRD function via software
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2. The EUT contains following accessory devices.

Product Brand Model Description
7.2 Vdc, 38 Ah, Non-rechargeable
Battery 1 BlackBerry BAT-63320-001 g
Manufacturer: EVE Energy Co., Ltd.
7.2 Vdc, 19 Ah, Non-rechargeable
Battery 2 BlackBerry BAT-63318-001 g
Manufacturer: EVE Energy Co., Ltd.

® Above batteries had been pre-tested, and the worst case was found when EUT with Battery 1. Therefore, only

this configuration was as a representative for final test.

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.
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3.2 Configuration of System under Test

Test table

EUT

&

(Powered from battery)

5

*Kept in a remote area

Radio

Communication

Analyzer

3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
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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 ERP Radiated Emission
GSM X-plane X-axis
EDGE X-plane X-axis
WCDMA X-plane X-axis
LTE Band 5 X-plane X-axis
GSM
EUT
Configure Test Iltem Available Channel Tested Channel Mode
Mode
- ERP 128 to 251 128, 189, 251 GSM, EDGE
. Cr':g?:;':::;’;‘cs 1280 251 189 GSM, EDGE
- Frequency Stability 128 to 251 128, 251 GSM, EDGE
- Occupied Bandwidth 128 to 251 128, 189, 251 GSM, EDGE
- Band Edge 128 to 251 128, 251 GSM, EDGE
- Peak to Average Ratio 128 to 251 128, 189, 251 GSM, EDGE
- Conducted Emission 128 to 251 128, 189, 251 GSM, EDGE
- Radiated Emission 128 to 251 128, 189, 251 GSM, EDGE
WCDMA
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- ERP 4132 to 4233 4132, 4182, 4233 WCDMA
- cr':/;?:;l::iisot?cs 4132 to 4233 4182 WCDMA
- Frequency Stability 4132 to 4233 4132, 4233 WCDMA
- Occupied Bandwidth 4132 to 4233 4132, 4182, 4233 WCDMA
- Band Edge 4132 to 4233 4132, 4233 WCDMA
- Peak to Average Ratio 4132 to 4233 4132, 4182, 4233 WCDMA
- Conducted Emission 4132 to 4233 4132, 4182, 4233 WCDMA
- Radiated Emission 4132 to 4233 4132, 4182, 4233 WCDMA
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EUT .
) Available Channel .
Configure Test Item Tested Channel ) Modulation Mode
Channel Bandwidth
Mode
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK, 16QAM 1 RB / 0 RB Offset
ERP 20415 to 20635 20415, 20525, 20635 3 MHz QPSK, 16QAM 1 RB / 0 RB Offset
i 20425 to 20625 20425, 20525, 20625 5 MHz QPSK, 16QAM 1 RB / 0 RB Offset
20450 to 20600 20450, 20525, 20600 10 MHz QPSK, 16QAM 1 RB / 0 RB Offset
Modulation
- o 20450 to 20600 20525 10 MHz QPSK, 16QAM 50 RB / 0 RB Offset
Characteristics
20407 to 20643 20407, 20643 1.4 MHz QPSK 1 RB / 0 RB Offset
Frequency 20415 to 20635 20415, 20635 3 MHz QPSK 1 RB / 0 RB Offset
Stability 20425 to 20625 20425, 20625 5 MHz QPSK 1 RB / 0 RB Offset
20450 to 20600 20450, 20600 10 MHz QPSK 1 RB / 0 RB Offset
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK, 16QAM 6 RB / 0 RB Offset
Occupied 20415 to 20635 20415, 20525, 20635 3 MHz QPSK, 16QAM 15 RB / 0 RB Offset
Bandwidth 20425 to 20625 20425, 20525, 20625 5 MHz QPSK, 16QAM 25 RB / 0 RB Offset
20450 to 20600 20450, 20525, 20600 10 MHz QPSK, 16QAM 50 RB / 0 RB Offset
1 RB / 0 RB Offset
20407 1.4MHz QPSK
6 RB / 0 RB Offset
20407 to 20643
1 RB / 5 RB Offset
20643 1.4MHz QPSK
6 RB / 0 RB Offset
1 RB / 0 RB Offset
20415 3 MHz QPSK
15 RB / 0 RB Offset
20415 to 20635
1 RB / 14 RB Offset
20635 3 MHz QPSK
15 RB / 0 RB Offset
- Band Edge
1 RB / 0 RB Offset
20425 5 MHz QPSK
25 RB / 0 RB Offset
20425 to 20625
1 RB / 24 RB Offset
20625 5 MHz QPSK
25 RB / 0 RB Offset
1 RB / 0 RB Offset
20450 10 MHz QPSK
50 RB / 0 RB Offset
20450 to 20600
1 RB / 49 RB Offset
20600 10 MHz QPSK
50 RB / 0 RB Offset
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK, 16QAM 1 RB / 0 RB Offset
Peak to Average| 20415 to 20635 20415, 20525, 20635 3 MHz QPSK, 16QAM 1 RB / 0 RB Offset
Ratio 20425 to 20625 20425, 20525, 20625 5 MHz QPSK, 16QAM 1 RB / 0 RB Offset
20450 to 20600 20450, 20525, 20600 10 MHz QPSK, 16QAM 1 RB / 0 RB Offset
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK 1 RB / 0 RB Offset
Conducted 20415 to 20635 20415, 20525, 20635 3 MHz QPSK 1 RB / 0 RB Offset
i Emission 20425 to 20625 20425, 20525, 20625 5 MHz QPSK 1 RB / 0 RB Offset
20450 to 20600 20450, 20525, 20600 10 MHz QPSK 1 RB /0 RB Offset
Radiated 20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK 1 RB / 0 RB Offset
adiate
- Emission 20425 to 20625 20425, 20525, 20625 5 MHz QPSK 1 RB / 0 RB Offset
issi
20450 to 20600 20450, 20525, 20600 10 MHz QPSK 1 RB / 0 RB 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
ERP 25 deg. C, 65 % RH 7.2 Vdc Jisyong Wang
Modulation Characteristics 25deg. C, 65 % RH 7.2 Vdc Wayne Lin
Frequency Stability 25deg. C, 65 % RH 7.2 Vdc Wayne Lin
Occupied Bandwidth 25 deg. C, 65 % RH 7.2 Vdc Wayne Lin
Band Edge 25deg. C, 65 % RH 7.2 Vdc Wayne Lin
Peak to Average Ratio 25deg. C, 65 % RH 7.2 Vdc Wayne Lin
Conducted Emission 25deg. C, 65 % RH 7.2 Vdc Wayne Lin
Radiated Emission 25deg. C, 65 % RH 7.2 Vdc Jisyong Wang

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 22

KDB 971168 D01 Power Meas License Digital Systems v03r01
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

4.1

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 7 watts e.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, and 5 MHz for WCDMA and 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.R.P power - 2.15
dB.

Conducted Power Measurement:
The EUT was set up for the maximum power with GSM, GPRS, EDGE, WCDMA, 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.

Report No.: RF180904C01-2 Page No. 15/ 93 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 1-4m
Variable
EUT& . 3m .
SupportUnjts ' '
—(:D—E]
Turn Table
BOcm[
8_5
L
Ground Plane
Test Receiver
[ | n—
O O O
/] o oo .

<Radiated Emission above 1 G

EUT&

Hz>

Ant. Tower 1-4 m
Variable
. 3m
Support Units | =
]
’JX__L‘ Turn Table Absorber
AT ==
150 o] ANV
= T
Ground Plane
Test Receiver
\ [ [ —
Mo o o o

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

Conducted Power Measurement:

Comm

Simulator

unication

EUT
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4.1.4 Test Results
Conducted Output Power (dBm)
Band GSM850
Channel 128 189 251
Frequency (MHz) 824.2 836.4 848.8
GPRS (GMSK, 1Tx-slot) 32.94 32.98 32.92
GPRS (GMSK, 2Tx-slot) 32.33 32.32 32.39
GPRS (GMSK, 3Tx-slot) 31.68 31.64 31.72
GPRS (GMSK, 4Tx-slot) 30.65 30.57 30.69
EDGE (8PSK, 1Tx-slot) 27.78 27.76 27.73
EDGE (8PSK, 2Tx-slot) 27.67 27.63 27.69
EDGE (8PSK, 3Tx-slot) 27.58 27.55 27.60
EDGE (8PSK, 4Tx-slot) 26.43 26.47 26.53
Band WCDMA V
Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 24.02 23.86 24.07
HSDPA Subtest-1 23.12 23.02 23.01
HSDPA Subtest-2 23.03 22.92 22.96
HSDPA Subtest-3 22.94 22.81 22.88
HSDPA Subtest-4 22.85 22.77 22.84
HSUPA Subtest-1 22.81 22.74 22.83
HSUPA Subtest-2 20.75 20.68 20.93
HSUPA Subtest-3 21.79 21.81 21.85
HSUPA Subtest-4 20.73 20.63 20.91
HSUPA Subtest-5 22.74 22.71 22.80
QPSK 16Q AM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch High Ch | 3GPP
. 20407 20525 20643 MPR 20407 20525 20643 MPR
BW Size Offset
824.7 836.5 848.3 (dB) 824.7 836.5 848.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.07 22.24 22.16 0 21.02 21.20 21.09 1
1 2 21.98 22.08 22.02 0 20.90 21.07 21.01 1
1 5 21.73 22.01 21.93 0 20.79 21.01 21.00 1
5/1.4M 3 0 21.70 21.92 21.90 0 20.74 20.93 20.91 1
3 1 21.76 21.88 21.81 0 20.71 20.91 20.89 1
3 3 21.65 21.81 21.77 0 20.70 20.88 20.83 1
6 0 20.93 20.99 20.95 1 19.96 20.03 19.99 2
QPSK 16Q AM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch High Ch | 3GPP
. 20415 20525 20635 MPR 20415 20525 20635 MPR
BW Size Offset
825.5 836.5 847.5 (dB) 825.5 836.5 847.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.12 22.37 22.25 0 20.81 20.96 20.90 1
1 7 22.01 22.12 22.09 0 20.97 21.05 21.11 1
1 14 21.84 22.10 21.87 0 20.84 20.99 20.95 1
5/3M 8 0 20.92 21.15 21.07 1 19.94 20.15 19.93 2
8 3 20.72 20.99 20.89 1 19.73 19.92 19.83 2
8 7 20.64 20.78 20.81 1 19.66 19.88 19.67 2
15 0 21.00 21.17 21.07 1 19.88 20.03 20.00 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
. 20425 20525 20625 MPR 20425 20525 20625 MPR
BW Size Offset
826.5 836.5 846.5 (dB) 826.5 836.5 846.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.13 22.35 22.31 0 20.93 21.12 21.04 1
1 12 22.02 22.25 22.13 0 21.02 21.21 21.17 1
1 24 21.96 22.07 21.98 0 20.79 21.05 20.88 1
5/5M 12 0 21.03 21.19 21.18 1 20.04 20.18 20.00 2
12 6 20.88 20.97 20.99 1 19.86 19.97 19.88 2
12 13 20.78 20.99 20.96 1 19.76 19.84 19.74 2
25 0 21.07 21.16 21.13 1 20.05 20.25 20.14 2
QPSK 16Q AM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch High Ch | 3GPP
. 20450 20525 20600 MPR 20450 20525 20600 MPR
BW Size Offset
829.0 836.5 844.0 (dB) 829.0 836.5 844.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.21 22.43 22.33 0 21.06 21.22 21.15 1
1 24 22.08 22.32 22.20 0 21.01 21.23 21.20 1
1 49 21.82 22.19 22.01 0 20.80 21.11 21.00 1
5/10M 25 0 21.11 21.31 21.22 1 19.85 20.19 20.12 2
25 12 20.92 21.11 21.03 1 19.83 20.06 20.02 2
25 25 20.89 21.05 20.95 1 19.78 19.97 19.94 2
50 0 21.07 21.28 21.12 1 19.93 20.25 20.17 2
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ERP Power (dBm)
GSM
Plane | Channel F”?‘Ii'/l“HeZ’;Cy R(%fr;r‘)g E;Jtr:fz;’é‘) ERP (dBm) |ERP (mW) Po'a(‘gf\"j‘;ion
128 824.2 -0.30 32.62 30.17 1039.92
189 836.4 0.11 32.52 30.48 1116.86 H
X 251 848.8 -0.28 32.65 30.22 1051.96
128 824.2 -10.52 32.76 20.09 102.09
189 836.4 -9.81 32.39 20.43 110.41 \%
251 848.8 -10.05 32.54 20.34 108.14
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
EDGE
Plane | Channel Friﬁﬂﬁl_lezr;cy R(%aéjri:)g E;Jtrffzfg) ERP (dBm) | ERP (mW) POI&ES?@; U213
128 824.2 -6.96 32.62 23.51 224.39
189 836.4 -6.93 32.52 23.44 220.80 H
251 848.8 -7.15 32.65 23.35 216.27
X 128 824.2 -15.42 32.76 15.19 33.04
189 836.4 -15.01 32.39 15.23 33.34 \%
251 848.8 -15.31 32.54 15.08 32.21
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
WCDMA
Plane | Channel Friﬁﬂﬁl_lezr;cy R(%aéjrinr;g E;Jtrffzfg) ERP (dBm) | ERP (mW) POI?E;\?; U213
4132 826.4 -10.72 32.62 19.75 94.41
4182 836.4 -10.45 32.52 19.92 98.17 H
4233 846.6 -10.47 32.65 20.03 100.69
X 4132 826.4 -20.23 32.76 10.38 10.91
4182 836.4 -19.64 32.39 10.60 11.48 \%
4233 846.6 -19.48 32.54 10.91 12.33

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 5
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fre(ﬁ'/l“Hezr;cy R(%a;ri:)g E;J{ffﬂ?é‘) ERP (dBm) |ERP (mW) PO""(‘nf\‘j‘;iO”
20407 824.7 -11.01 32.62 19.46 88.31
20525 836.5 -10.59 32.52 19.78 95.06 H
20643 848.3 -10.96 32.65 19.54 89.95
X 20407 824.7 -22.64 32.76 7.97 6.27
20525 836.5 -21.94 32.39 8.30 6.76 \%
20643 848.3 -22.32 32.54 8.07 6.41
Channel Bandwidth: 1.4 MHz / 16QAM
20407 824.7 -12.19 32.62 18.28 67.30
20525 836.5 -11.68 32.52 18.69 73.96 H
20643 848.3 -12.01 32.65 18.49 70.63
X 20407 824.7 -23.65 32.76 6.96 4.97
20525 836.5 -22.93 32.39 7.31 5.38 \%
20643 848.3 -23.17 32.54 7.22 5.27
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
LTE Band 5
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr?gﬂtll_'ezr;cy R(z&gjri:)g IS::crtr:rCEg)E?) ERP (dBm) | ERP (mW) POI?E?S; el
20415 825.5 -10.72 32.62 19.75 94.41
20525 836.5 -10.35 32.52 20.02 100.46 H
20635 847.5 -10.70 32.65 19.80 95.50
X 20415 825.5 -22.42 32.76 8.19 6.59
20525 836.5 -21.62 32.39 8.62 7.28 \%
20635 847.5 -21.98 32.54 8.41 6.93
Channel Bandwidth: 3 MHz / 16QAM
20415 825.5 -11.94 32.62 18.53 71.29
20525 836.5 -11.46 32.52 18.91 77.80 H
X 20635 847.5 -11.80 32.65 18.70 74.13
20415 825.5 -23.45 32.76 7.16 5.20
20525 836.5 -22.61 32.39 7.63 5.79 \%
20635 847.5 -22.93 32.54 7.46 5.57

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 5
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(ﬁ'/l“Hezr;cy R(%a;ri:)g E;J{ffﬂ?é‘) ERP (dBm) |ERP (mW) PO""(‘nf\‘j‘;iO”
20425 826.5 -10.48 32.62 19.99 99.77
20525 836.5 -10.09 32.52 20.28 106.66 H
20625 846.5 -10.45 32.65 20.05 101.16
X 20425 826.5 -22.17 32.76 8.44 6.98
20525 836.5 -21.30 32.39 8.94 7.83 \%
20625 846.5 -21.74 32.54 8.65 7.33
Channel Bandwidth: 5 MHz / 16QAM
20425 826.5 -11.67 32.62 18.80 75.86
20525 836.5 -11.20 32.52 19.17 82.60 H
20625 846.5 -11.56 32.65 18.94 78.34
X 20425 826.5 -23.24 32.76 7.37 5.46
20525 836.5 -22.38 32.39 7.86 6.11 \%
20625 846.5 -22.73 32.54 7.66 5.83
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
LTE Band 5
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr?gﬂtll_'ezr;cy R(z&gjri:)g IS::crtr:rCEg)E?) ERP (dBm) | ERP (mW) POI?E?S; el
20450 829.0 -10.19 32.62 20.28 106.66
20525 836.5 -9.82 32.52 20.55 113.50 H
20600 844.0 -10.14 32.65 20.36 108.64
X 20450 829.0 -21.92 32.76 8.69 7.40
20525 836.5 -20.97 32.39 9.27 8.45 \%
20600 844.0 -21.45 32.54 8.94 7.83
Channel Bandwidth: 10 MHz / 16QAM
20425 826.5 -11.44 32.62 19.03 79.98
20525 836.5 -10.94 32.52 19.43 87.70 H
X 20625 846.5 -11.31 32.65 19.19 82.99
20425 826.5 -23.03 32.76 7.58 5.73
20525 836.5 -22.07 32.39 8.17 6.56 \%
20625 846.5 -22.53 32.54 7.86 6.11

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.
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4.2.4 Test Results

Spectrum Plot of Measurement
GSM EDGE
Channel 189 Channel 189

Phonel

Phonel

Measurement 9 = wmmen @ Er K
® frequency

WCDMA

UL G A wmea2C

]

oLc

[>] ’ » k Q Measurement
@ General
@ Frequency

[——

Spectrum Plot of Measurement
LTE Band 5
Channel 20525

j -0, 7310)

N -0, 7037] 5N -0.9301]

cwicith: 10 © 0 0. 0cBm i i 10HH:
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

1.5 ppmis 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 woltage 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
GSM
Voltage i
(Vo|t§) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency (MHz) (opm) quency (MHz) (opm)

7.2 824.200004 0.005 848.800003 0.003 2.5

6.12 824.200004 0.004 848.800004 0.005 2.5

8.28 824.200004 0.004 848.800001 0.001 2.5
Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.
Frequency Error vs. Temperature

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

-30 824.200002 0.002 848.800004 0.005 2.5

-20 824.200002 0.002 848.800001 0.002 2.5

-10 824.200003 0.004 848.800002 0.003 2.5

0 824.200004 0.005 848.800004 0.004 2.5

10 824.200004 0.005 848.800002 0.002 2.5

20 824.199996 -0.005 848.799996 -0.005 2.5

30 824.199997 -0.004 848.799997 -0.004 25

40 824.199996 -0.005 848.799997 -0.003 2.5

50 824.199997 -0.004 848.799998 -0.002 2.5
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Frequency Error vs. Voltage
EDGE
Voltage i
(VO|tg) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency (MHz) (opm) quency (MHz) (opm)

7.2 824.200004 0.004 848.800003 0.004 2.5

6.12 824.200002 0.003 848.800001 0.002 2.5

8.28 824.200002 0.002 848.800001 0.001 2.5
Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.
Frequency Error vs. Temperature

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

-30 824.200003 0.003 848.800001 0.002 25

-20 824.200004 0.004 848.800002 0.002 2.5

-10 824.200002 0.002 848.800001 0.001 2.5

0 824.200002 0.002 848.800003 0.004 2.5

10 824.200001 0.001 848.800001 0.001 2.5

20 824.199997 -0.004 848.799998 -0.002 2.5

30 824.199998 -0.003 848.799997 -0.004 25

40 824.199997 -0.004 848.799997 -0.003 2.5

50 824.199999 -0.002 848.799997 -0.004 2.5
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Frequency Error vs. Voltage
WCDMA
Voltage i
(VO|tg) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency (MHz) (opm) quency (MHz) (opm)

7.2 826.400003 0.003 846.600003 0.004 2.5

6.12 826.400002 0.002 846.600001 0.002 2.5

8.28 826.400003 0.003 846.600004 0.004 2.5
Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 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)

-30 826.400002 0.002 846.600004 0.004 25

-20 826.400003 0.004 846.600003 0.003 2.5

-10 826.400001 0.001 846.600001 0.001 2.5

0 826.400001 0.001 846.600002 0.002 2.5

10 826.400003 0.004 846.600002 0.003 2.5

20 826.399998 -0.002 846.599998 -0.002 2.5

30 826.399996 -0.005 846.599996 -0.005 25

40 826.399996 -0.004 846.599998 -0.002 2.5

50 826.399999 -0.002 846.599998 -0.003 2.5
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Frequency Error vs. Voltage
LTE Band 5
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
7.2 824.700002 0.003 848.300000 0.003 2.5
6.12 824.700002 0.002 848.300000 0.002 2.5
8.28 824.700003 0.004 848.300000 0.004 2.5
Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 824.700002 0.003 848.300000 0.002 2.5
-20 824.700004 0.005 848.300000 0.003 2.5
-10 824.700003 0.003 848.300000 0.003 2.5
0 824.700002 0.002 848.300000 0.002 2.5
10 824.700001 0.001 848.300000 0.002 2.5
20 824.699997 -0.004 848.300000 -0.003 2.5
30 824.699999 -0.002 848.300000 -0.004 2.5
40 824.699998 -0.003 848.300000 -0.003 2.5
50 824.699998 -0.002 848.300000 -0.003 2.5
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Frequency Error vs. Voltage
LTE Band 5
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
7.2 825.500003 0.004 847.500001 0.001 2.5
6.12 825.500002 0.003 847.500002 0.003 2.5
8.28 825.500002 0.002 847.500002 0.002 2.5
Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 825.500004 0.004 847.500002 0.002 2.5
-20 825.500003 0.003 847.500002 0.002 2.5
-10 825.500001 0.001 847.500002 0.002 25
0 825.500002 0.003 847.500004 0.004 2.5
10 825.500004 0.005 847.500003 0.003 2.5
20 825.499999 -0.002 847.499998 -0.003 2.5
30 825.499999 -0.001 847.499996 -0.004 2.5
40 825.499999 -0.001 847.499998 -0.003 2.5
50 825.499999 -0.001 847.499997 -0.003 2.5
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Frequency Error vs. Voltage
LTE Band 5
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
7.2 826.500002 0.002 846.500000 0.002 2.5
6.12 826.500004 0.004 846.500000 0.003 2.5
8.28 826.500002 0.002 846.500000 0.003 2.5
Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 826.500002 0.002 846.500000 0.004 2.5
-20 826.500001 0.001 846.500000 0.003 2.5
-10 826.500003 0.004 846.500000 0.004 2.5
0 826.500004 0.005 846.500000 0.002 2.5
10 826.500002 0.002 846.500000 0.002 2.5
20 826.499998 -0.002 846.500000 -0.003 2.5
30 826.499999 -0.001 846.500000 -0.003 2.5
40 826.499997 -0.004 846.500000 -0.003 2.5
50 826.499999 -0.001 846.500000 -0.002 2.5
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Frequency Error vs. Voltage
LTE Band 5
il Channel Bandwidth: 10 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(t:)r;%/)Error Frequency (MHz) Frequ((:)r;cr:T)]/)Error
7.2 829.000002 0.003 844.000000 0.002 2.5
6.12 829.000001 0.002 844.000000 0.004 2.5
8.28 829.000003 0.004 844.000000 0.003 2.5
Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ((:)r;(;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 829.000003 0.004 844.000000 0.003 2.5
-20 829.000003 0.004 844.000000 0.002 2.5
-10 829.000004 0.005 844.000000 0.004 2.5
0 829.000002 0.003 844.000000 0.002 2.5
10 829.000002 0.002 844.000000 0.003 2.5
20 828.999998 -0.003 844.000000 -0.003 2.5
30 828.999999 -0.001 844.000000 -0.005 2.5
40 828.999999 -0.001 844.000000 -0.005 2.5
50 828.999997 -0.003 844.000000 -0.002 2.5
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4.4 Occupied Bandwidth Measurement

4.4.1 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.

4.42 Test Setup

Communication
Simulator

Power Splitter

‘ [ Spectrum Analyzer

f

EUT

10 dB Attenuation
Pad
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4.4.3 Test Result

Frequency

Channel (MHz)

(kHz)

99 % Occupied Bandwidth

GSM

EDGE

Channel

Frequency
(MHz)

99 % Occupied
Bandwidth
(MHz)

WCDMA

128 824.2

244.90

250.05

4132

826.4

4.08

189 836.4

247.42

250.26

4182

836.4

4.08

251 848.8

246.36

250.11

4233

846.6

4.07

Spectrum Plot

of Worst Value

GSM

EDGE

| wm.‘ﬂ*\"‘""f"mmg\__‘
o

by

£36.400000 MHz

P
ey,

PP Toyeight Spacinm Analyes - Occupied W = Tl [ Kersight Spectram Amstyer - Gecugpred 8 ]
] 4 08:04:37 a4 Sep 15, 2018 ] I 4 11:0554PM Sep 14,2018
t Center Freq: 836.400000 MHz Radlo Std: None t Center Freq: 836.400000 MHz Radlo Std: None
Center Freq 836.400000 MHz . e Run ot Center Freq 836.400000 MHz e Run ot
MFGainiow | BAften: 30 dB Radio Device: BTS MEGainilow | #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
Ref 35.00 dBm Ref 35.00 dBm
Center Freq| Center Freq|

£36.400000 MHz

ol
et

#Res BW 100 kHz

Occupied Bandwidth

4.0843 MHz
9.905 kHz
4.635 MHz

Transmit Freq Error
x dB Bandwidth

#/BW 300 kHz

Total Power 25.8 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS)

#Sweep 81 ms]

826.400000 MHz

CF Step|
1.000000 MHz
Man

FreqOffset|
0 Hz|

Al
T P
ﬂ-n'i"" .w.'\"“m
[t [
iCenter 836.4 MHz Span 1 MHz. Span 1 MHz.
#Res BW 10 kHz #VBW 30 kHz #Sweep B1ms m‘&:ns}:“: #Res BW 10 kHz #VBW 30 kHz #Sweep B1ms m‘&:ns}:“:
Man Man
Occupied Bandwidth Total Power 36.0 dBm Occupied Bandwidth Total Power 31.8 dBm
247.42 kHz FreqOffset 250.26 kHz Freqoftset |
Transmit Freq Error 564 Hz % of OBW Power  99.00 % bl (|| Transmit Freq Error 1.243kHz % of OBW Power  99.00 % O
x dB Bandwidth 320.9 kHz x dB -26.00 dB x dB Bandwidth 312.6 kHz x dB -26.00 dB
e STaus e STaus
[ Kepight Spectum Ansyaer - Occupied W =
1 ; 12:36:00 A Sep 15,2018
C Freq: 826.400000 MH: Radio Std: Ne
Center Freq 826.400000 MHz - T;g‘;ﬂ:‘;ﬂﬁ mmr:ma,nn adlo <0
MIF Gain:Low BAtten: 30 dB Radio Device: BTS
Ref Offset 15 dB
Ref 35.00 dBm
Center Freq|
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LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

99 % Occupied
Frequency

99 % Occupied

Frequency Bandwidth (MHz)

Bandwidth (MHz)
Channel (MHz) Channel (MHz)
QPSK 16QAM QPSK 16QAM
20407 824.7 1.09 1.09 20415 825.5 2.70 2.70
20525 836.5 1.09 1.09 20525 836.5 2.70 2.70
20643 848.3 1.09 1.09 20635 847.5 2.70 2.69
Spectrum Plot of Worst Value
1.4 MHz / 16QAM 3 MHz / QPSK

[ Feysight Spectrum Analyzer - Occupied B
AL

05:03:20 7 Sep 14, 2018
Radio Std: Nane

Center Freq: 824.700000 MHz
Trig: Free Run AvglHold: 1/1
#Atten: 30 dB

AFGain:Low Radio Device: BTS

Ref Offset 15 dB
Ref 35.00 dBm

v
Lpsberrtm e

iCenter 824.7 MHz
#Res BW 30 kHz

Center Freq|
824,700000 MHz]

Span 3 MHz,

#VEW 100 kHz #Sweep 300 ms|

o [ Fiersight Spectnum Analyzer - Occupsed 690 = | i e
AL 1

A 05:05:57 PM Sep 14, 2018
Center Freq: 836.500000 MHz Radio Std: None
Trig: Free Run AvglHold: 11

#Atten: 30 dB

AFGain:Low Radio Device: BTS

Ref Offset 15 dB
Ref 35.00 dBm

‘Center 836.5 MHz
#Res BW 62 kHz

Center Freq
836500000 MHz]

Span 6 MHz
#Sweep 300 ms|

Auto

CF Step
600,000 kHz|
Man

#VBW 200 kHz

0 FreqOffset
0 Hz|
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LTE B

and 5

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

99 % Occupied

99 % Occupied

Channel | F"€quency | Bandwidth (MHz) Channel | Fréauency | Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20425 826.5 4.48 4.48 20450 829.0 8.96 8.95
20525 836.5 4.48 4.48 20525 836.5 8.97 8.96
20625 846.5 4.48 4.48 20600 844.0 8.98 8.98
Spectrum Plot of Worst Value
5 MHz / 16QAM 10 MHz / 16QAM

[ Fieysight Spectrum Analyzer - Occupsed 8V1 =
AL 1

A 05:23:26 PM Sep 14, 2018
Center Freq: 836.500000 MHz Radio Std: None

o=~ Trig: Free Run AvglHold: 11

#Atten: 30 dB

AFGain:Low Radio Device: BTS

Ref Offset 15 dB
Ref 35.00 dBm

‘Center 836.5 MHz
#Res BW 100 kHz

Center Freq
836500000 MHz]

Span 10 MHz
#Sweep 300 ms|

#VBW 300 kHz CrBts

Man

Freq Offset|
0 Hzl

1.000000 MHz| |

[ Fieysight Spectrum Analyzer - Occupsed 8V1 =
AL 1

A 05:44:20 PM Sep 14, 2018
Center Freq: 844.000000 MHz Radio Std: None
Trig: Free Run AvglHold: 11
#Atten: 30 dB

AFGain:Low Radio Device: BTS

Ref Offset 15 dB
Ref 35.00 dBm

Center Freq
844,000000 MHz]

Span 20 MHz
#Sweep 300 ms|

CF Step
2.000000 MHz|
Man

#/BW 1 MHz

Freq Offset|
0 Hzl
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4.5 Band Edge Measurement

4.5.1 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.

4.5.2 Test Setup

Communication .
Simulator Power Splitter ‘ ] Spectrum Analyzer

f

10 dB Attenuation
Pad

EUT

45.3 Test Procedures

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 1 MHz. RB of the spectrum is
10 kHz and VB of the spectrum is 30 kHz (GSM/GPRS/EDGE).

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

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
15 kHz and VB of the spectrum is 51 kHz (LTE Bandwidth 1.4 MHz).

e. 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 3 MHz).

f. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrumis
62 kHz and VB of the spectrum is 200 kHz (LTE Bandwidth 5 MHz).

g. 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 10 MHz).

h. Record the max trace plot into the test report.
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4.5.4 Test Results
Channel 128 Channel
[ Keysignt Spectrum Analyzer - Swept 54 3| [= Fevsioht Spectrum Analyaer - Swept S =
& 5, 2018 A& 5, 2018
823.996000000 #Avg Type: RMS s 849.012000000 #Avg Type: RMS s

FHO: Wide Ly Trig: Free Run PNO: Wida Ly Trig: Free Run

FGain-Low  BAften: 30 4B IFGainiow | SAtten: 30 dB
a NextPeak| 849.0 NextPeak|
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Marker Delta; Marker Delta;
Mkr—CF Mkr—CF
Mkr—RefLvl Mkr—RefLvl
More/ More/
10f2 10f2

EDGE

Channel

Channel

8§24.000000000
PNO: Wide Cp!
FGain-Low

Trig: Free Run
SAtten: 30 dB

&
#Avg Type: RMS

Marker 1 849.000000000 MHz
Pl

IFGainow

NextPeak
Ref Offset 15 dB
Ref 35.00 dBm

Next Pk Right
Next Pk Left

Marker Delta;

NO: Wide Ly

Trig: Free Run

_ #Atten: 30 dB

[ Feysight Spectrum Ansiyzer - Swept S5 3 [l = Fersight Spectram Ansiyzer - Swep 5 ==
A A
8 981000000 #Avg Type: RMS 849,009000000 #Avg Type: RMS

PNO: Wide Lyt 17ig: Free Run PNO: Wide Uy Trig: Free Run

|FGain-Low BAtten: 30 dB IFGain-Low BAtten: 30 dB
9 NextPeak! NextPeak!
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Marker Delta; Marker Delta;
Mkr—CF Mkr—CF
P Mkr—RefLi Mkr—RefLi

t‘Tl-,. lipd o
b,
More/ More/
) 10f2 ) 10f2
s STATUS s sTATUS
Channel 4132 Channel 4233

[ Fersignt Spectram Analyzer - Swept 55 || J= Fersiont Spectram Anaiyzer - Swept 55 q=

'y
vy Type: RIS Peak Search

Mkr1 849.000 MHz m
-23.88 dBm
Next Pk Right

Mkr—CF|
Mkr—RefLvl|
More
e bhonle Center 849.000 MHz Span 5.000 MHz
R #Res BW 100 kHz #VEW 300 kHz #Sweep 1.003 s (1001 pts)
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LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel |

20407

1RB

Channel

20643 | 1 RB

Aft 3098

RBW 15 kHz
VBW 51 kHz
SWT1s

MIRIVEW  yarker 1 1)

-19.97 dBm
849.001000 MHz

RBW 15 kHz [T1] RM VEW Warker 1 [T11
VBW 51 kHz -18.90 dBm
25 Retas gam Aft 30 dB SWT1s 824.000000 MHz 25 Retas gam
Offset 15 dB Offset 15 dB
- D1-13.00 dBm Pk ~, h

Start 823.5 MHz 100 kHz/

[6urcau]
Stop 824.5 MHz Start 848.5 MHz

- i [suncau] - i T i i [suncau]
Start 823.5 MHz 100 kHz/ Stop 824.5 MHz Start 848.5 MHz 100 kHz/ Stop 849.5 MHz
RW 15 iz MORMVEN ey o RaW 15 kiz TORMVEN ey o
VBW 1 kHz -25.89 dBm VBW E1 kHz -25.57 dBm
3. ReT35 dBm Att 3008 SWTis £29.998000 MHz 3. ReT35 dBm Att 3008 SWTis 849004000 HHz
Offset 15 d8 Offset 15 d8
T DT-1500dEm 7 T DT1z00dEm 5,
E //;//J/f ) \'\\,w
-5 ; ; -5 ; ;

! ! [6urcau]
100 kHz/ Stop 849.5 MHz.
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LTE Band 5

Channel Bandwidth: 3 MHz

Channel |

20415

| 1 RB

Channel

20635 | 1 RB

RBW 30 kHz MORMVEN ey o REW 30 kHz TORMVEN ey o
VBW 100 kHz _14.40 dBm VBW 100 kHz _15.83 dBm
3. ReT35 dBm Att 3008 SWT1s 524000000 HHz 3. ReT35 dBm SWTis 849000000 HHz
Offset 15 d8 Offset 15 d8

DI1-13.00dBm

e

b

~

88 [ [BEurReEauU] 88 [ [ [ [BUREAU]
Start 823.5 MHz 100 kHa/ Stop 824.5 MHz Start 848.5 MHz 100 kHa/ Stop 849.5 MHz
REW 30 iz TURIVEN ey REW 30 iz TURIVEN ey
VBW 100 kHz 2622 dBm VB 100 kHz -25.19 dBm
45 Ref35 dBm Aft 30 dB SWTis 824000000 MHz 45 Ref35 dBm SWTis 849.001000 MHz
Offset 15 d8 Offset 15 68
T DT-1500dEm -
.
- M_,,;’/ ’ \\t\,\_
55 T - !

T
Start 523.5 MHz

100 kHz/

T [eureau]
Stop 824.5 MHz Start 848.5 MHz

! ! [eureau]
100 kHz/ Stop 849.5 MHz
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LTE Band 5

Channel Bandwidth: 5 MHz

Channel |

20425

| 1 RB

Channel |

20625 |

RBW 62 kHz MORMVEN ey o RBW 62 kHz TORMVEN ey o
VBW 200 kHz _13.06 dBm VBW 200 kHz 1338 dBm
3. ReT35 dBm Att 3008 SWTis £23.997000 HHz 3. ReT35 dBm Att 3008 SWTis 849002000 WHz
Offset 15 d8 Offset 15 d8

DI1-13.00dBm

T
Start 823.5 MHz

100 kHz/

[6urcau] !
Stop 824.5 MHz Start 848.5 MHz

T T
100 kHz/ Stop 849.5 MHz

Start 848.5 WHz

|BurREAU]
Channel | 20425 | 25 RB Channel | 20625 | 25 RB
RBW 82 kHz [T1] RM VEW Marker 1 [T1] RBW 62 kHz [T1] RM VEW Marker 1 [T1]
VBW 200 kHz _27.47 dBm VBW 200 kHz 2558 dBm
. _ Ref35dBm Att 30 dB SWT1s 824000000 MHz 45 Ref38.dBm Att 30 dB SWTis 849002000 MHz
- Offset 15 6B - Offset 15 6B
I
. DI1-13.00dBm - \\
B B T et et
- ! ! ! [BurEAuU] - ! T
Start 8235 MHz 100 kHz/ Stop 824.5 MHz.

T T
100 kHz/ Stop 849.5 MHz

| BEurREAU]
VERITAS
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LTE Band 5

Channel Bandwidth: 10 MHz

Channel |

20450

1RB

Channel

20600

| 1 RB

Ref 35 dBm Aft 3098

RBW 100 kHz
VBW 300 kHz
SWT1s

[T1] RM VEW

Warker 1 [T1]
-14.06 dBm

RBW 100 kHz
VBW 300 kHz

[T1] RM VEW

Warker 1 [T1]
-13.91 dBm

Offset 1568

T
Start 523.5 MHz

100 kHz/

T
Stop 824.5 MHz

| BEurREAU]
VERITAS

. £23.994000 HiHz 45 RET35 dBm Alt 3098 SWTis 849.001000 HiHz
Offset 15 d8 Offset 15 d8
B 1 ...-»""'”/ . 1
P M et e T M
- ! [6urcau] - ! ! ! ! [6urcau]
Start 823.5 MHz 100 kHa/ Stop 824.5 MHz Start 848.5 MHz 100 kHa/ Stop 849.5 MHz
\Rf?atﬂun?] mz TURIVEN ey RBW 100 kiz TURIVEN ey
z -14.04 dBm VBW 300 kHz -29.10 dBm
25 Rer 35 dim Alt 3098 SWT1s 523.998000 HHz 25 Rer 35 dim Alt 3098 SWTis 849.005000 WHz

Offset 1508

e —

T T
Start 848.5 WHz

T
100 kHz/

T
Stop 849.5 Mz

| BEurREAU]
VERITAS
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4.6 Peak to Average Ratio

4.6.1 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.

4.6.2 Test Setup

Communication
Simulator

4.6.3 Test Procedures

Power Splitter

EUT

[ Spectrum Analyzer

10 dB Attenuation
Pad

1. Setresolution/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 %.

Report No.: RF180904C01-2

Page No. 42/ 93

Report Format Version: 6.1.1




[BUREAU |
VERITAS

4.6.4 Test Results

48.76 % at 0dB

824.200000 MHz

49.93 % at 0dB

Peak to Average Ratio Peak to Average Ratio
Frequency (dB) Frequency (dB)
Channel (MHZ) Channel (MHZ)
GSM EDGE WCDMA
128 824.2 0.42 3.04 4132 826.4 3.27
189 836.4 0.41 3.04 4182 836.4 3.00
251 848.8 0.42 3.02 4233 846.6 3.24
Spectrum Plot of Worst Value
GSM EDGE
[ Yeyiight Spectrum Analyzer - Power Stat CCDF i co el fm Keysight Spectrum Analyaer - Power Stat CCOF E==
conerFregizi ooz Kl T R—— cenerFreqizi ooz K T S
Average Power Average Power
32.25 dBm emter ey 27.51 dBm emter ey

824.200000 MHz

23.12 dBm
52.47 % at 0dB

1.78 dB
276 dB
3.27 dB
3.48 dB
3.58dB
361dB

361dB
26.73 dBm

0.0001 %
Peak

0.001 %!

0.0001 %

826.400000 MHz

CF Step|
5.000000 MHz|
Man

FreqOffset|
0 Hz|

Info BW 5.0000 MHz

0de

0.37 dB 245dB
0.40 dB 294 dB
01% 04248 o 3.04 a8 S00o00 e
001% 043da | 0% Aute wan 311d8 | 001% auie Man
0.001% 0.43dB FreqOffset 3.16 dB Freqoftset||
0.0001% 0.43dB 0.001 % 0 Hz, 0.0001% 3.16dB 0.001 % 0 Hzl
Peak 0.43 dB Peak 3.20dB
32.68 dBm 30.71 dBm
%58 0.0001 %55
Info BW 5.0000 MHz Info BW 5.0000 MHz
[ Veyaio Spectrum Analyzer - Power Sat CCOF |
1 isE k 12:37:09 misen 15, 2018
Center Freq 826.400000 MHz —— 'T:;;hrrr::;uim cms 1.00 MI1.00 Mplﬂm‘u std:None
MF Gain:Low #Atten: 30 dB
Average Power
Center Freq|
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LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

0.0001 %

" 0dB
Info BW 5.0000 MHz

Peak to Average Ratio Peak to Average Ratio
Frequency (dB) Frequency (dB)
Channel (MHz) Channel (MHz)
QPSK 16QAM QPSK 16QAM
20407 824.7 5.75 6.87 20415 825.5 5.54 6.42
20525 836.5 5.49 6.47 20525 836.5 4.97 5.82
20643 848.3 5.77 6.85 20635 847.5 5.64 6.32
Spectrum Plot of Worst Value
1.4 MHz / 16QAM | 3 MHz / 16QAM
e m-mc i $;;:m;;r:;;2nuuungw:ﬂ:; M"‘1_UU Mp‘R:rm: str: *li::-"m F"'“‘ 0 Tgm Smwmm‘:“:?‘:(m $;;:m;r:r:;;25 muungw:ﬂ:; M"‘1.UU MF‘R:;:; ;z“: 4;;.:..‘:';\; -
Average Power
21.95 dBm dB e
42.37 % at 0dB y 0d
o e S
0.0 d Auto Ma:
0.001 % : ::I f'l :; Fuqo’;‘:
8.16 dB ) Pea 8 dB
30.11 dBm 0.01 dB

Report No.: RF180904C01-2

Page No. 44/ 93

Report Format Version: 6.1.1




[BUREAU |
VERITAS

21.74 dBm
42.48 % at 0dB

2.90dB
5.53dB
6.90 dB
7.96 dB
8.29 dB

40 dB

8.40 dB
30.14 dBm

0.001 %

0.0001 % 0de

Info BW 5.0000 MHz

LTE Band 5
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr?&mezr;cy (dB) Channel Fr?&lﬁezr)lcy (dB)
QPSK 16QAM QPSK 16QAM
20425 826.5 5.83 6.85 20450 829.0 5.85 6.90
20525 836.5 5.09 5.96 20525 836.5 5.19 5.99
20625 846.5 5.85 6.90 20600 844.0 5.78 6.71
Spectrum Plot of Worst Value
5 MHz / 16QAM | 10 MHz / 16QAM
R Tt .., | S S Y CNMUUE LG m Rl -.....
Average Power D
Center req

829.000000 MHz|

CF Step
10.000000 MHz|
Man

Freq Offset|
0 Hzl
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4.7 Conducted Spurious Emissions

4.7.1 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.

4.7.2 Test Setup

Communication .
Simulator Power Splitter ‘ i Spectrum Analyzer

f

10 dB Attenuation
P
EUT ad

4.7.3 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 is used for conducted emission measurement.

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

GSM
Channel 128
Frequency Range: 9 kHz ~ 1 GHz | Frequency Range: 1 GHz ~ 10 GHz

[ Keysight Spectrum Analyzer - Swept 54 i || = Kevsigh Spectrum Ansbyzer - Swepe 54 o |

& 05:08:5
Marker 1 824.242793890 MHz . 693784689234 Avg Type: Log-Pwr m
R rast T Trig: Free Run e Tast o Trig: FreeRun
FGoin-Low _ #Aften: 30 4B IFGainlow | #Amen: 30 dB
NextPeak|
Ref Offset 16 dB
19 dBidi Ref 35.00 dBm
Next Pk Right Next Pk Right
M i
- i
“ ]
Mkr—RefLvl Mkr—RefLvl
More/ More/
10f2
Start 9 kHz Stop 1.0000 GHz 000 op 10.000

#Res BW 100 kHz #VBW 300 kHz #Sweep 505.3 ms (20000 pts) #Res B 0 #VB 0 4 eep 50 0000 p

Channel 189
Frequency Range: 9 kHz ~ 1 GHz | Freguency Range: 1 GHz ~ 10 GHz

[ Keysight Spectrum Analyzer - Swept 54 S || = Fession Spectrum Anshyzer - Swepe S& o |

x
Marker 1 836.343290015 MHz . 0296 8 Avg Type: Log-Pwr
Lo rast o Trig: Free Run o Past o Trig: FreeRun
IFGain-Low #Atten: 30 dB IFGain-Low #Atten: 30 dB
m i
Ref Offset 16 dB
Ref 35.00 dBm
Next Pk Right Next Pk Right
M i
- i
“ ]
Mkr—RefLvl Mkr—RefLvl
it
10f2
Start 9 kHz Stop 1.0000 GHz a 000 op 10.000
#Res BW 100 kHz #VBW 300 kHz #Sweep 505.3 ms (20000 pts) #Res B 0 #VB 0 4 eep 50 0000 p
1 Jra: STATUS
Channel 251
Freguency Range: 9 kHz ~ 1 GHz | Frequency Range: 1 GHz ~ 10 GHz
oot Spacn Ay Sepe | [ Forion Spanum echer Swepe 3
& 0 B 018 & 09:09:1. 9 15, 2018
Marker 1 848.893804590 MHz Avg Type: Log-Pwr arke 4.70548 4264 Avg Type: Log-Pwr ™
PNO: Fast Ly 17ig: Free Run PHO: Fast Ly Trip: FreeRun
IFGain-Low #Atten: 30 dB IFGain-Low #Atten: 30 dB
Ref Offset 15 0B Mkr1 848.89 MHz b=
10deidy  Ref 35.00 dBm 32.32 dBm
195§ v,
Next Pk Right
Next Pk Left
Marker Delta;
Mkr—CF
Mkr—RefLvl Mkr—RefLvl
More/
10f2

Start 9 kHz Stop 1.0000 GHz a 000 op 10.000
#Res BW 100 kHz #VBW 300 kHz #Sweep 505.3 ms (20000 pts) #Res B 0 #VB 0 4 eep 50 0000 p

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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Channel 128
Frequency Range: 9 kHz ~ 1 GHz | Frequency Range: 1 GHz ~ 10 GHz
o Keysioht Spectrum Analyzer - Swept SA . o Keysioht Spectrum Analyzer - Swept SA ==

:Fast Ly 1rig: FreeRun PHO: Fast Ly Trip: FreeRun
FGoin-Low _ #Aften: 30 4B IFGainlow | #Amen: 30 dB

2 1 7
Marker 1 824.292795940 MHz Avg Type: Log-Pwr - arker 1 4.700985049 Avg Type: Log-Pwr
RO

Ref Offset 15 dB Mkr1 824.29 MHz NextPeak

j0eiay__ Ref 35.00 dBm 28.49 dBm
’1

Next Pk Right:

Next Pk Left

Marker Delta;

Mkr—CF

Mkr—RefLvl

More/
10f2

Start 9 kHz Stop 1.0000 GHz a 000 op 10.000
#Res BW 100 kHz #VBW 300 kHz #Sweep 505.3 ms (20000 pts) #Res B 0 #VB 0 4 eep 50 0000 p

Channel 189
Frequency Range: 9 kHz ~ 1 GHz | Freguency Range: 1 GHz ~ 10 GHz

[ Keysight Spectrum Analyzer - Swept 54 S || = Fession Spectrum Anshyzer - Swepe S& o |

Marker 1 836.393292065 MHz . 9.199859993000 Avg Type: Log-Pwr
Lo rast o Trig: Free Run o Past o Trig: FreeRun
IFGain-Low #Atten: 30 dB IFGain-Low #Atten: 30 dB
m i
Ref Offset 16 dB
19 dBidi Ref 35.00 dBm
Next Pk Right Next Pk Right
M i
- i
“ ]
Mkr—RefLvi Mkr—RefLvi
More/ More/
Start 9 kHz Stop 1.0000 GHz gor2 a 000 op 10.000 gor2
#Res BW 100 kHz #VBW 300 kHz #Sweep 505.3 ms (20000 pts) #Res B 0 #VB 0 4 eep 50 0000 p
1 TATUS
Channel 251
Freguency Range: 9 kHz ~ 1 GHz | Frequency Range: 1 GHz ~ 10 GHz
oo Spocmum Ayt Serpr i | [ Forion Spanum echer Swepe 3
& 11:08: . T
Marker 1 848.893804590 MHz Avg Type: Log-Pwr Peak Searc| arke 99894994749 Avg Type: Log-Pwr
PNO: Fast Ly 17ig: Free Run PHO: Fast Ly Trip: FreeRun
IFGain-Low #Atten: 30 dB IFGain-Low #Atten: 30 dB
Ref Offset 15 0B Mkr1 848.89 MHz b=
j0eiay__ Ref 35.00 dBm 28.12 dBm
! ¥
Next Pk Right
Next Pk Left
Marker Delta;
Mkr—CF
Mkr—RefLvi
More/
10f2

Start 9 kHz Stop 1.0000 GHz a 000 op 10.000
#Res BW 100 kHz #VBW 300 kHz #Sweep 505.3 ms (20000 pts) #Res B 0 #VB 0 4 eep 50 0000 p

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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Channel 4132
Frequency Range: 9 kHz ~ 1 GHz | Frequency Range: 1 GHz ~ 10 GHz
= Keysight Spectrum Analyzer - Swept SA - oo | — Keysight Spectrum Analyzer - Swept SA - ==
A 1 018 A 2
Marker 1 825.642851293 MHz ) Avg Type: Log-Pwr arke 9 8 4359 Avg Type: Log-Pwr
PNO: Fast Ly Trig: FreeRun PHO: Fast Ly Trip: FreeRun
IFGain-Low #Atten: 30 dB IFGain-Low #Atten: 30 dB
NextPeak
Mkr1 825.64 MHz 9
10 deicry_Ref 35,00 dBm 16.40 dBm
Next Pk Right
Next Pk Left
Marker Delta
Mkr—CF|
Mkr—RefLvl
Start 9 kHz Stop 1.0000 GHz op 10.000 1 Mz
#Res EW 100 kHz #VBW 300 kHz #Sweep 505.3 ms (20000 pts)| 0000 p
1 usc TATUS
Channel 4182
Frequency Range: 9 kHz ~ 1 GHz | Freguency Range: 1 GHz ~ 10 GHz
S T —_—
& f b 12 456 15,2018
Marker 1 835.943273614 MHz Avg Type: Log-Pwr arker 1 4.70908 4 Avg Type: Log-Pwr
PNO: Fast Ly Trig: FreeRun PHO:Fast Ly 111G: FreeRun
enow . ghten: 3 8B m enow . ghiten: 300D
2 NextPeak
Mkr1 835.94 MHz 9
10 deicry_Ref 35,00 dBm 16.57 dBm
Next Pk Right Next Pk Right
M e
- ki
“ ]
- ks
More
Start 9 kHz Stop 1.0000 GHz gor2 op 10.000 1 Mz
#Res EW 100 kHz #VBW 300 kHz #Sweep 505.3 ms (20000 pts)| 0000 p
1 TATUS
Channel 4233
Freguency Range: 9 kHz ~ 1 GHz | Frequency Range: 1 GHz ~ 10 GHz
T oy | —_—
& 1 £ 018 A
Marker 1 846.993726686 MHz Avg Type: Log-Pwr arke 4.70908 4 Avg Type: Log-Pwr e/Detecto
PNO: Fast Ly 1rig: FreeRun PHO: Fast Ly Trip: FreeRun
IFGain-Low #Atten: 30 dB IFGain-Low #Atten: 30 dB Select Tm‘
Mkr1 846.99 MHz 9
Ref Offset 15 dB
Ref 35.00 dBm 18.13 dBm
Clear Write
T
Trace Average
s |
Max Hold
i |
Min Hold|
Mikr—RefLv| bibssdrpelald
More
Start 9 kHz Stop 1.0000 GHz a op 10.000 gora

#Res BW 100 kHz #VEW 300 kHz #Sweep 505.3 ms (20000 pts) #R 0000 p

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 5
Channel Bandwidth: 1.4 MHz
Channel 20407
Frequency Range: 9 kHz ~ 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 24.10 dBm VBW 3 MHz _27.70dBm
45 Ref35dBm At 30 dB SWT 501.308267 22429 MHz 45 Ref28.dBm At 30 dB SWT 501.308267 270818 GHz
Offset 15 dB + Offset 15 dB
D1-13.00dBm - D1 -1300dBm
1
E i
5 T T T T T 1 o -85 T T T T T (@)
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 20525

Frequency Range: 9 kHz ~ 1 GHz

[BurREAU]
VERITAS

Start 1 GHz

T
900 MHz/

I I T
Stop 10 GHz

[eEurREAU]
VERITAS

RBW 100 kHz MIAPVEW e mp RBW 1 Wz MIAPVEW e my

VBW 300 kHz 23,66 dBm VBW 3 MHz 3048 dBm
25 ReT35 dim Att 30 dB SWT 501.308267 836,09 WKz 45 ReT35 diim Att 30dB SWT 501.308267 470773 GHz

Offset 15 dB Offset 15 dB

T
DI-13.00dém DT Tz00dEm
1
-85 I I I T I I T -85
Start 9 kiz 99.99 MHz/ Stop 1 GHz

Channel 20643

Frequency Range: 9 kHz ~ 1 GHz

0 DTI00dm

RBW 100 kHz TIAPVEW ey RBW 1 WHz MIAPVEW e
VBW 300 kHz 2429 dBm VBW 3 Mz 25.10 dBm
45 Ref 35 dBm Att 30 4B SWT 501.308267 847.79 Wz 45 Ref35 dBm Aft 30 dB SWT 501.308267 802755 GHz
Offset 15 dB Offset 15 dB
+

o I S EX o T

@

Start 9 kHz

T T T
99.99 MHz/

! | e !
Stop 1 GHz [VERITAS ]

Start 1 GHz

T T
900 MHz/

! [6ureau]
Stop 10 GHz

Report No.: RF180904C01-2

Note: The signal over the limitin 9 kHz is from spectrum analyzer.
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LTE Band 5

Channel Bandwidth: 3 MHz

Frequency Range: 9 kHz ~ 1 GHz

Channel 20415

Frequency Range: 1 GHz ~ 10 GHz
REW 100 Kz TAPVEW ey ) REW 1 MHZ MAPVEN oy
VEW 300 kHz ) 23.90 4Bm VBW 3 WHz . 30,09 Bm
45 Ref 35 dBm Alt 3048 SWT 501.308267 82424 WHz 45 Ref 35 dm Alt 3048 SWT 501.308267 469603 GHe
" | offset1sas " | ofset1sas
T
DI 1200 dem O DTTE00dEm
1
_a] I”M y v ' W
N . ) (.‘V )
hal T T T T T T 1 T - T T T T T [
Start 8 kHz 99,99 MHz/ Stop 1 GHz Start 1 GHz 300 MHz! Stop 10GHz  MIECERENSE
Channel 20525

Frequency Range

:9kHz ~1 GHz

RBW 100 kHz

Frequency Range: 1 GHz ~ 10 GHz

25 Rt 38 dBm Att 30 dB

VBV 300 kHz
SWT 501.308267

MIAPVEW  yarer 1171]

2378 dBm

Offset 15 4B

835.19 WHz

RBW 1 MHz
WBW 3 MHZ

[T1] AP VIEW

25 Ref 38 dBm At 30dB ST 501.308267
Offset 15 4B
DI-13.00dBm O DT1300dEm
1
50}
5 T T T T T T 1 o -5
Start 9 khz 99.89 MHz/ Stop 1 GHz

[BurREAU] !
Start 1 GHz

T T T
900 MHz/

T
Stop 10 GHz

Marker 1 [T1]
-28.50 dBm
398274 GHz

[BurREAU]
VERITAS

Channel 20635

Frequency Range: 9 kHz ~ 1 GHz

RBW 100 kHz TIAPVEW e RBW 1 MHz MIAPVEW e
VEW 300 k2 22,88 d8m VBW 3 MHz _29.95 gBm
35 Rer 25 dBm Aft 30 dB SWT 501.308267 846.24 MHz 25 Ref 38 8m At 30dB SWWT 501.308267 907700 GHz
Offset 15 48 Offset 15 8
DI-13.00dEm DI-13.00dEm
1
E |
,4U_M y e
£5 ] | £5 ( )
I T T T T T 1
Start 9 kHz 99,89 MHz/ Stop 1GHz

T
Start 1 GHz

! !
900 MHz/ Stop 10 GHz [vERITAS]

Report No.: RF180904C01-2

Note: The signal over the limitin 9 kHz is from spectrum analyzer.
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LTE Band 5

Channel Bandwidth: 5 MHz

Frequency Range: 9 kHz ~ 1 GHz

Channel 20425

Frequency Range: 1 GHz ~ 10 GHz
REW 100 Kz MAPVEN oy my REW 1 HHz MAPVEN oy
VB 300 kiz 24.46 4Bm VB 3 HHz 29,76 aBm
45 Ref 35 dBm Alt 3048 SWT 501.308267 87434 lHz 45 Ref 35 dm Alt 3048 SWT 501.308267 463963 GHe
" | offset1sas . " | ofset1sas
DI 1200 dem O DTTE00dEm
1
E y
,m,w d
hal T T T T T T 1 T - T T T T T [
Start 8 kHz 99.98 MHz/ Stop 1 GHz Start 1 GHz 300 MHz! Stop 10GHz  MIECERENSE
Channel 20525

Frequency Range: 9 kHz ~ 1 GHz

RBIN 100 Kz MIAPVEW ey RB 1 Kz MIAPVEW ey
VBW 300 kiz 23.90 dBm VBW 3 Mz 26,83 dBm
45 Rl 35 dBm Att 30 dB SWT 501.308267 83439 WHz 25 Rl 35 dBim Alt 30 dB SWWT 501.308267 472843 GHz
Offset 15 45 Offset 15 45
T
DI-13.00dEm T DT-T00d8m
e i T T T T T | e - T T T T T T [surEAU]
Start 8 kHz 99.99 MHz/ Stop 1 GHz. Start 1 GHz 900 MHz/ Stop 10 GHz

Frequency Range: 9 kHz ~ 1 GHz

Freguency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VEW Warker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 300 kHz 2428 dBm VB 3 MHz 2971 dBm
35 Rer 35 dam Aft 30 dB SWT 501.308267 844.39 MHZ 15 Ret 35 aBm Att 2048 SINT 501308267 470543 GHz
Offset 15 dB Offset 15 dB
i
0 DT15.00dm 0 DT13.00dm
1
p 4
'4U_w ™ Wy ¥ v
'55’! T T T T T T 1 -5 T T T T T
Start § kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz [vERITAS]
Note: The signal over the limitin 9 kHz is from spectrum analyzer.
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LTE Band 5

Channel Bandwidth: 10 MHz

Channel 20450

Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Warker 1 [T1]
VBW 300 kHz 23.78 dBm VB 3 MHz _30.20 dBm
45 Rer35 dBm Att 30 4B SWT 501.306267 204,54 MHz 25 Rer35 dBm Alt 30 dB SWT 501.306267 377033 GHz
Offset 15 4B Offset 15 dB
T
4
B RS ET T O DIIZ00dEm
. |
1
_a0 “M g v ‘ Y
ha i T T T T T ! T - i T T T T oAyl
Start § kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 WMHz/ Stop 10 GHz
Channel 20525
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Warker 1 [T1]
VBW 300 kHz 2379 dBm VB 3 MHz 5868 dBm
2. Ref 35 dBm Att 30 4B SWT 501.306267 235 14 MHz 25 Rer35 dBm Alt 30 dB SWT 501.306267 460893 GHz
Offset 15 dB Offset 15 dB
T
4
O Di-30dEm 0 BT1300dEm
2
1
- +
_407%
50
e i T T T T T T - i T T T T T
Start § kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 WMHz/ Stop 10 GHz
Channel 20600
Freguency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VEW Warker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 300 kHz 2493 dBm VBW 3 MHz 3034 dBm
2. Ref 35 dBm Att 30 4B SWT 501.306267 239,54 MHz 25 Rer35 dBm Alt 30 dB SWT 501.306267 470082 GHz
Offset 15 dB Offset 15 dB
4
O Di-30dEm 0 BT1300dEm
1
g0 .
‘55’! i T T T T T ! T - i T T T T T
Start § kHz 59.99 MHz/ Stop 1 GHz [vERITAS] Start 1 GHz 900 WMHz/ Stop 10 GHz [vERITAS ]

Note: The signal over the limitin 9 kHz is from spectrum analyzer.
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4.8 Radiated Emission Measurement

4.8.1 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.

4.8.2 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.R.P power - 2.15 dB.

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz/3 MHz.

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 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 1-4 m

Variable

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

WAMWTAAA e

Ground Plane

150 c mT
L

Test Receiver

N [ —

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

GSM:
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
{}Level {dBm) Date: 09-23-2018
-10.0| PART22124
-20.0]
-30.0]
-40.0|
50.0 1
-60.0|
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T7000. £8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remark GPRS 850 Link_L-CH
Tested by: Jisyong Wang
Read Limit  Over
Freq Lewvel Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB

1 pp 1e48.40 -58.51 -36.77 -13.00

-37.51 -13.74 Peak

Report No.: RF180904C01-2
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLeveI{dBm} Date: 09-23-2018
'10'{} FPART LI LS
-20.0
-30.0
-40.0|
-50.0| 1
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22/24 VERTICAL
Remark : GPRS 850 Link_L-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1648.40 -49.87 -36.13 -13.08 -36.87 -13.74 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 7
DLe\’el{dBm} Date: 09-21-2018
-10.0 o PART22124
-20.0 - 3 14
-30.0
7
-40.0]
1 13
-50.0]
9
60.0 431 g
-70.0] >
8 30 1000. 2000. 3000. 4000. 5000. 6000. 7000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remark : GPRS 850 Link M-CH
Tested by: Jisyong Wang
Read Limit Ower
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 43.58 -49.35 -47.88 -13.00 -36.35 -1.47 Peak
2 114.39 -62.91 -52.80 -13.088 -49.91 -18.11 Peak
3 201.69 -65.82 -57.88 -13.08 -52.82 -7.94 Peak
4 264.74 -65.39 -59.18 -13.88 -52.39 -6.29 Peak
5 358.83 -78.15 -63.96 -13.88 -57.15 -6.19 Peak
6 868.08 -63.70 -64.89 -13.00 -50.70 ©.39 Peak
7 1672.80 -37.49 -23.59 -13.86 -24.49 -13.96 Peak
8 pp 2509.20 -14.89 -4.81 -13.80 -1.89 -19.88 Peak
9 3345.60 -55.39 -46.63 -13.80 -42.39 -8.76 Peak
18 4182.80 -26.85 -21.17 -13.80 -13.85 -5.68 Peak
11 5018.40 -45.33 -42.87 -13.80 -32.33 -2.46 Peak
12 5854.80 -25.84 -23.78 -13.06 -12.84 -1.34 Peak
13 6691.20 -47.41 -48.77 -13.08 -34.41 1.36 Peak
14 7527.80 -23.32 -27.68 -13.80 -18.32 4.28 Peak
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Bureau Veritas Consumer Products

Services Ltd.,Taoyuan Branch

Data: 8
{}Lml {dBm) Date: 09-21-2018
-10.0 PART22/24
-20.0 B " "
-30.0 12
-40.0
7
1 13
-50.0 9
-60.02
£ 4 2]
-70.0 2
e 30 1000. 2000. 3000. 4000. 5000. 6000. T000. B8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 VERTICAL
Remark GPRS 858 Link_M-CH
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 43.58 -58.19 -48.72 -13.88 -37.19 -1.47 Peak
2 114.39 -62.44 -52.33 -13.80 -49.44 -18.11 Peak
3 351.87 -70.08 -63.85 -13.80 -57.88 -6.23 Peak
4 608.36 -65.65 -64.98 -13.80 -52.65 -0.75 Peak
5 839.95 -63.26 -63.64 -13.60 -58.26 ©.38 Peak
& 964.11 -62.67 -64.98 -13.80 -49.67 2.31 Peak
7 1672.80 -44.67 -38.77 -13.88 -31.67 -13.99 Peak
8 pp 2509.20 -24.74 -14.66 -13.08 -11.74 -18.88 Peak
9 3345.60 -55.11 -46.35 -13.08 -42.11 -8.76 Peak
18 A4182.80 -28.35 -22.67 -13.80 -15.35 -5.68 Peak
11 5918.48 -48.81 -46.35 -13.88 -35.81 -2.46 Peak
12 5854.80 -29.79 -28.45 -13.88 -16.79 -1.34 Peak
13 6691.20 -46.98 -48.34 -13.688 -33.98 1.36 Peak
14 7527.80 -27.77 -32.85 -13.08 -14.77 4.28 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLe\’el{dBm} Date: 09-23-2018
-10.0| PART22124
-20.0]
-30.0]
-40.0]
1
-50.0]
-60.0|
-70.0]
e 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22,/24 HORIZONTAL
Remark : GPRS 850 Link H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1897.608 -47.87 -33.82 -13.00 -34.87 -14.85 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLe\leI{dBm} Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0
-40.0| 1
-50.0|
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remark : GPRS 850 Link_H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1697.60 -42.84 -28.79 -13.08 -29.84 -14.85 Peak
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EDGE:
Low Channe

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
{}Le'.l‘el {dBm) Date: 09-23-2018
-10.0| PART22124
-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)
S5ite 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remark EDGE 85@ Link_L-CH
Tested by: Jisyong Wang
Read Limit  Over
Freq Lewvel Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB

1 pp 1648.40 -44.16 -30.42 -13.80

-31.16 -13.74 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLeveI{dBm} Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0
-40.0|
1
-50.0 2
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remark : EDGE 858 Link_L-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1643.40 -47.81 -34.87 -13.08 -34.81 -13.74 Peak
2 2472.608 -51.13 -41.11 -13.60 -38.13 -18.82 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLe\’el{dBm} Date: 09-21-2018
-10.0 - PART22124
-20.0] 8
1 i
-30.0
1
-40.0] 3 7
-50.0] 3
-60.0]
-70.0]
8 1000 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remark EDGE 858 Link M-CH
Tested by: Jisyong Wang
Read Limit Ower
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1672.80 -37.93 -24.63 -13.80 -24.93 -13.90 Peak
2 pp 2509.20 -14.98 -4.99 -13.08 -1.98 -19.88 Peak
3 3345.60 -54.74 -45.98 -13.00 -41.74 -8.76 Peak
4 A182.00 -26.32 -20.64 -13.88 -13.32 -5.68 Peak
5 5818.48 -44.19 -41.73 -13.88 -31.19 -2.46 Peak
-] 5854.80 -24.55 -23.21 -13.@9 -11.55 -1.34 Peak
7 6691.20 -45.68 -47.84 -13.08 -32.68 1.36 Peak
8 7527.80 -21.89 -26.17 -13.@9 -8.89 4.28 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ﬂLeveI{dBm} Date: 09-21-2018
-10.0 PARTZ22/24
-20.0
2 [s]
4
-30.0 &
-40.0| 1
5 7

-50.0| 3

-60.0

-710.0

A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)

Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remark : EDGE 858 Link_M-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1672.80 -44.33 -38.43 -13.80 -31.33 -13.90 Peak
2 2589.20 -25.42 -15.34 -13.60 -12.42 -18.88 Peak
3 3345.60 -54.75 -45.99 -13.80 -41.75 -8.76 Peak
4 4182.00 -28.92 -23.24 -13.00 -15.92 -5.868 Peak
5 5818.48 -47.98 -45.52 -13.80 -34.98 -2.46 Peak
4] 5854.80 -30.96 -29.62 -13.80 -17.96 -1.34 Peak
7 6691.20 -47.38 -48.74 -13.00 -34.38 1.36 Peak
8 pp 7527.80 -23.11 -27.39 -13.68 -18.11 4.28 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
uLe\neI{dBm} Date: 09-23-2018
-10.0 PART22/24
-20.0
-30.0
-40.0
1 2
-50.0
60.0
-70.0
a 1000 2000. J000. 4000. 5000. G000, T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22,/24 HORIZONTAL
Remark : EDGE 858 Link H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1897.608 -47.21 -33.16 -13.00 -34.21 -14.85 Peak
2 2546.48 -49.12 -39.66 -13.80 -36.12 -18.06 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
{}Lml {dBm) Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0
-40.0| 1
-50.0|
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remark : EDGE 858 Link_H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1697.60 -44.31 -38.26 -13.08 -31.31 -14.85 Peak
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[VERITAS]

WCDMA:
Low Channe

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
ﬁLeveI {dBm) Date: 09-23-2018
-10.0 PARTZ2124
-20.0|
-30.0 2
-40.0
-50.0 !
-60.0
-70.0
i 1000 2000. 3000. 4000. 5000. G000, T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remark : WCDMA Band V Link_L-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Lewvel Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1652.868 -49.94 -36.17 -13.80 -36.94 -13.77 Peak
2 pp 2479.20 -35.17 -25.14 -13.88 -22.17 -18.83 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLe\leI{dBm} Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0
-40.0| 2
-50.0|
1
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remark : WCDMA Band V Link_L-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1652.80 -58.19 -44.42 -13.80 -45.19 -13.77 Peak
2 pp 2479.20 -44.98 -34.95 -13.00 -31.98 -18.83 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
ﬂLeveI{dBm:- Date: 09-21-2018
-10.0 PART22/24
-20.0
-30.0 2
40.0 1
-50.0
60.0
-70.0
a 1000 2000. J000. 4000. 5000. G000, T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22,/24 HORIZONTAL
Remark : WCDMA Band V Link_M-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1672.80 -41.49 -27.58 -13.60 -28.40 -13.98 Peak
2 pp 2509.20 -32.18 -22.10 -13.08 -19.18 -18.88 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLe\leI{dBm} Date: 09-21-2018
-10.0 PARTZ22/24
-20.0
-30.0
-40.0| 2
-50.0|
1
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remark : WCDMA Band V Link_M-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1672.80 -59.14 -45.24 -13.80 -46.14 -13.90 Peak
2 pp 2589.20 -48.29 -38.21 -13.00 -27.29 -18.88 Peak
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[VERITAS]

High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
ﬂLev\eI{dBm} Date: 09-23-2018
-10.0| PART22124
-20.0
2
-30.0
-40.0
4
-50.0 1
3
-60.0
-70.0
3'1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22,/24 HORIZONTAL
Remark : WCDMA Band V Link_H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1693.20 -52.46 -38.44 -13.60 -39.46 -14.02 Peak
pp 2539.88 -27.57 -17.51 -13.68 -14.57 -18.86 Peak
3386.409 -55.49 -46.86 -13.00 -42.49 -8.63 Peak
A4233.80 -46.02 -48.47 -13.80 -33.82 -5.55 Peak

[ W Ry S Y
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ﬂLeveI{dBm} Date: 09-23-2018
-10.0 PART22/24
-20.0]
-30.0]
2
-40.0
4
-50.0
3
1
-60.0]
-70.0]
2 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 2000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 VERTICAL
Remark WCDMA Band V Link_H-CH
Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1693.208 -59.65 -45.63 -13.80 -46.65 -14.02 Peak
2 pp 2539.80 -37.25 -27.19 -13.08 -24.25 -18.86 Peak
3 3386.408 -55.59 -46.96 -13.80 -42.59 -8.63 Peak
4 4233.80 -47.34 -41.79 -13.00 -34.34 -5.55 Peak

Report No.: RF180904C01-2

Page No. 73/ 93

Report Format Version: 6.1.1




BUREAU
| VERITAS |

LTE Band 5
Channel Bandwidth: 1.4 MHz / QPSK
Low Channe

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLel.reI (dBm}) Date: 09-23-2018
-10.0 PART 22124
-20.0
300 2
-40.0
-50.0 1
-60.0
-T0.0
i 1000 2000. 3000. 4000. 5000. G000, T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : LTE Band 5 QPSK_1.4M Link L-CH

Tested by: Jisyong Wang
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1649.4@ -58.25 -36.51 -13.8@ -37.25 -13.74 Peak
2 pp 2474.18 -38.62 -20.60 -13.88 -17.62 -10.82 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ﬂLeveI{dBm} Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0 2
-40.0|
-50.0|
1
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remak : LTE Band 5 QPSK_1.4M Link_L-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1649.48 -56.85 -43.11 -13.80 -43.85 -13.74 Peak
2 pp 2474.18 -34.95 -24.93 -13.00 -21.95 -18.82 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
uLeveI{dBm:- Date: 09-23-2018
-10.0 PART22/24
-20.0
-30.0
-40.0
2
-50.0 1
60.0
-70.0
a 1000 2000. J000. 4000. 5000. G000, T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22,/24 HORIZONTAL
Remak : LTE Band 5 QPSK_1.4M Link M-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1673.80 -54.62 -48.72 -13.60 -41.62 -13.98 Peak
2 pp 2509.50 -49.52 -39.44 -13.08 -36.52 -18.88 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ﬂLeveI{dBm} Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0
-40.0|
-50.0|
2
1
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remak : LTE Band 5 QPSK_1.4M Link_M-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1673.88 -59.65 -45.75 -13.80 -46.65 -13.90 Peak
2 pp 2589.58@ -55.82 -45.54 -13.00 -42.62 -18.88 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
ﬂLeveI{dBm} Date: 09-23-2018
-10.0 PART22/24
-20.0
30.0 2
-40.0
-50.0 1
60.0
-70.0
a 1000 2000. J000. 4000. 5000. G000, T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22,/24 HORIZONTAL
Remak : LTE Band 5 QPSK_1.4M Link H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1696.60 -58.25 -36.23 -13.60 -37.25 -14.02 Peak
2 pp 2544.99 -30.62 -28.56 -13.08 -17.62 -18.86 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ﬂLeveI{dBm} Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0
2
-40.0|
-50.0| 1
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remak : LTE Band 5 QPSK_1.4M Link_H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1696.60 -54.62 -48.60 -13.80 -41.62 -14.82 Peak
2 pp 2544.98 -36.95 -26.89 -13.00@ -23.95 -18.86 Peak
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Channel Bandwidth: 5 MHz / QPSK
Low Channe

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

0

Level (dBm)

Date: 09-23-2018

-10.0

FART LLL5

-20.0

-30.0

-40.0

-50.0]

-60.0

-10.0

Site

Remak

1000 2000.

3000.

: 966 Chamber 5
Condition: PART22/24 HORIZONTAL
: LTE Band 5 QPSK_5M Link L-CH
Tested by: Jisyong Wang

Freq Lewvel

Read
Level

4000.

Limit
Line

5000. 6000. T7000.
Frequency (MHz)

Over
Limit Factor Remark

1

MHz dBm

1653.88 -49.52

dBm

-35.75

dBm

-13.08

2 pp 2479.50 -29.85 -19.82 -13.00

dB dB

-36.52 -13.77 Peak
-16.85 -108.83 Peak

8000. 9000

Report No.: RF180904C01-2

Page No. 80/ 93

Report Format Version: 6.1.1




BUREAU
| VERITAS |

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ﬂLeveI{dBm} Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0
2
-40.0|
-50.0| 1
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remak : LTE Band 5 QPSK_5M Link_L-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1653.80 -54.62 -48.85 -13.80 -41.62 -13.77 Peak
2 pp 2479.58 -38.82 -28.59 -13.00@ -25.62 -18.83 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
uLeveI{dBm:- Date: 09-23-2018
-10.0 PART22/24
-20.0
-30.0
-40.0
2
-50.0
1
60.0
-70.0
a 1000 2000. J000. 4000. 5000. G000, T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22,/24 HORIZONTAL
Remak : LTE Band 5 QPSK_5M Link_M-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1673.80 -59.52 -45.62 -13.60 -46.52 -13.98 Peak
2 pp 2509.50 -45.62 -35.54 -13.08 -32.62 -18.88 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ﬂLeveI{dBm} Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0
-40.0|
-50.0|
2
-60.0 1
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remak : LTE Band 5 QPSK_5M Link_M-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1673.680 -608.23 -46.33 -13.80 -47.23 -13.90 Peak
2 pp 2589.58@ -55.41 -45.33 -13.00 -42.41 -18.88 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
ﬂLeveI{dBm} Date: 09-23-2018
-10.0 PART22/24
-20.0
-30.0 2
-40.0
50.0 !
60.0
-70.0
a 1000 2000. J000. 4000. 5000. G000, T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22,/24 HORIZONTAL
Remak : LTE Band 5 QPSK_5M Link_H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1693.80 -58.52 -36.58 -13.60 -37.52 -14.02 Peak
2 pp 2539.50 -30.01 -19.95 -13.08 -17.61 -18.86 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ﬂLeveI{dBm} Date: 09-23-2018
-10.0 PARTZ22/24
-20.0
-30.0
2
-40.0|
-50.0| 1
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remak : LTE Band 5 QPSK_5M Link_H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1693.808 -54.65 -48.63 -13.80 -41.65 -14.82 Peak
2 pp 2539.58@ -37.82 -27.56 -13.00@ -24.62 -18.86 Peak
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Channel Bandwidth: 10 MHz / QPSK
I

Low Channe

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 7
{}Le-vel {dBm}) Date: 09-23-2018
-10.0| PART22124
200 5
-30.0]
10
-40.0| 7
-50.0|
9
60.0j7 5
5
-10.0]
® 30 1000. 2000. 3000. 4000. 5000. 6000. 7000. £000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak LTE Band 5 QPSK_18M Link_L-CH
Tested by: Jisyong Wang
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 A43.58 -49.22 -47.75 -13.8@ -36.22 -1.47 Peak
2 113.42 -63.34 -53.19 -13.80 -58.34 -18.15 Peak
3 282.66 -65.27 -57.37 -13.808 -52.27 -7.90 Peak
4 263.77 -64.52 -58.25 -13.8@ -51.52 -6.27 Peak
5 431.85 -68.29 -63.32 -13.8@ -55.29 -4.97 Peak
6 834.13 -63.81 -64.24 -13.80 -58.81 8.43 Peak
7 1658.88 -44.99 -31.19 -13.00 -31.99 -13.80 Peak
8 pp 2487.00 -20.88 -10.83 -13.88 -7.88 -10.85 Peak
9 3316.88 -55.82 -46.96 -13.00 -42.82 -8.86 Peak
10 4145.80 -36.76 -30.82 -13.00 -23.76 -5.94 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
DLeveI{dBm} Date: 09-23-2018
'10'{} FPART LI LS
-20.0
300 8
10
-40.0|
50.0 2
o 7 g
7
-60.0
2 4
Fooff—
A 30 1000. 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22/24 VERTICAL
Remak : LTE Band 5 QPSK_18M Link_L-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB
1 44.55 -58.43 -48.44 -13.80 -37.43 -1.99 Peak
2 114.39 -64.49 -54.38 -13.068 -51.49 -18.11 Peak
3 353.98 -78.70 -64.48 -13.808 -57.78 -6.22 Peak
4 584.84 -66.02 -64.62 -13.80 -53.82 -1.49 Peak
5 896.21 -49.74 -58.29 -13.808 -36.74  ©.55 Peak
4] 969.93 -61.23 -63.75 -13.80 -48.23  2.52 Peak
7 1658.80 -53.68 -39.88 -13.00 -40.68 -13.808 Peak
8 pp 2487.80 -30.71 -28.66 -13.08 -17.71 -18.85 Peak
9 3316.680 -55.20 -46.34 -13.00 -42.280 -8.86 Peak
18 4145.88 -37.85 -31.91 -13.80 -24.85 -5.94 Peak

Report No.: RF180904C01-2 Page No. 87/ 93 Report Format Version: 6.1.1




2

BT

y
(V] E‘,—
OA
e&gw
1828

BUREAU
| VERITAS |

Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
uLeveI{dBm} Date: 09-21-2018
-10.0 PART22/24
-20.0
-30.0
40.0 2
-50.0 il
60.0
-70.0
a 1000 2000. J000. 4000. 5000. G000, T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22,/24 HORIZONTAL
Remak : LTE Band 5 QPSK_18M Link M-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1673.80 -52.51 -38.61 -13.60 -39.51 -13.98 Peak
2 pp 2509.50 -40.99 -38.91 -13.08 -27.99 -18.88 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLe\leI{dBm} Date: 09-21-2018
-10.0 PARTZ22/24
-20.0
-30.0
-40.0|
-50.0| 2
1
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 VERTICAL
Remak : LTE Band 5 QPSK_18M Link_M-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1673.88 -57.66 -43.76 -13.80 -44.66 -13.90 Peak
2 pp 2589.58@ -50.84 -39.96 -13.00@ -37.84 -18.08 Peak
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[VERITAS]

High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
ﬂLe\l\eI{dBm} Date: 09-23-2018
-10.0] PART22124
-20.0
-30.0 2
4
-40.0
4
-50.0 3
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak LTE Band 5 QPSK_10M Link_ H-CH
Tested by: Jisyong Wang
Read Limit Ower
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1688.80 -51.25 -37.26 -13.80 -38.25 -13.99 Peak
2 pp 2532.80 -31.43 -21.36 -13.80 -18.43 -18.87 Peak
3 3376.80 -55.08 -46.41 -13.00 -42.88 -8.67 Peak
4 4220.80 -35.47 -29.96 -13.80 -22.47 -5.57 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLeveI{dBm} Date: 09-23-2018
'10'{} FRRTLILS
200 s
-30.0
3 4
-40.0|
1
-50.0|
-60.0
-710.0
A 1000 2000. J000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber S
Condition: PART22,/24 HORIZONTAL
Remak : LTE Band 5 QPSK_18M Link_H-CH

Tested by: Jisyong Wang
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1688.680 -47.18 -33.19 -13.80 -34.18 -13.99 Peak
pp 2532.80@ -23.56 -13.49 -13.00 -18.56 -18.87 Peak
3376.80 -35.77 -27.10 -13.80 -22.77 -8.867 Peak
4220.80 -35.77 -38.20 -13.00 -22.77 -5.57 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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