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1 Certificate of Conformity

Product: 4G LTE Cat M1/ NB1 Industrial IoT Serial Modem
Brand: é:S\ NetCommWireless
Test Model: NTC-100, NTC-100G
Applicant: NetComm Wireless Limited
Test Date: Jun. 15,2018 ~ Jul. 31, 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.

;.
Prepared by : Ao L , Date: Sep. 20, 2018

Evonne Liu / Specialist

Approved by : , Date: Sep. 20, 2018
Dylan Chiou / Project Engineer
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2  Summary of Test Results

Applied Standard: FCC Part 22 & Part 2

FCC Test Item Result Remarks
Clause
2.1046 ) ) : -
Effective Radiated Power Pass Meet the requirement of limit.
22.913 (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 . . . -
92 017 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
99 917 Radiated Spurious Emissions Pass Minimum passing margin is -32.84 dB

at 42.69 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:

E .
Measurement Frequency xpend(ekcizl;rz%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

Report No.: RF180723C02
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2.2 Test Site and Instruments
Description & . Date of Due Date of
Model No. Serial No.

Manufacturer Calibration Calibration
/T\Z?lteﬁfce"’er N9O38A MY51210129 | Feb.06, 2018 | Feb. 05, 2019
igﬁggt“m Analyzer N9010A MY52220314 Nov. 24, 2017 Nov. 23, 2018
Spectrum Analyzer
ROHDE & SCEWARZ FSU43 100115 Nov. 23, 2017 Nov. 22, 2018
Horn Antenna
CCHWARZBECK BBHA 9120D 9120D-969 Dec. 12, 2017 Dec. 11, 2018
BILOG Antenna
CCHWARZBECK VULB 9168 9168-472 Dec. 06, 2017 Dec. 05, 2018
MXG Vector signal
generator N5182B MY53050430 Oct. 24, 2017 Oct. 23, 2018
Agilent
Erﬁgﬁ“p"f'er EMC 012645 980115 Oct. 20, 2017 Oct. 19, 2018
Eﬁg‘;ﬂp"f'er EMC 184045 980116 Oct. 20, 2017 Oct. 19, 2018
Eﬁg‘;ﬂp"f'er EMC 330H 980112 Oct. 13, 2017 Oct. 12, 2018
Power Meter ML2495A 1012010 Aug. 15, 2017 Aug. 14, 2018
Anritsu
:g\r/;ELSensor MA2411B 1315050 Aug. 15, 2017 Aug. 14, 2018
RF Coaxial Cable EMC104-SM-SM-800
HUBER +SUNNNER 023000 140811+170717 | Oct. 20, 2017 Oct. 19, 2018
RF Coaxial Cable EMC104-SM-SM-

HUBER +SUNNNER SUCOFLEX 104 1000(140807) Oct. 20, 2017 Oct. 19, 2018
RF Coaxial Cable 8D-FB Cable-Ch10-01 | Oct. 20, 2017 Oct. 19, 2018
Worken

Software E3

BV ADT 6.120103 NA NA NA
Q”Fte””a Tower MFA-440H NA NA NA

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

Table Controller MF-7802 NA NA NA

MF

Radio Communication MT8821C 6261786083 Dec. 21, 2017 Dec. 20, 2018
Analyzer

Lmperature & Humidity | 5114.120-40-CP-AR | MAA1306-019 | Sep. 08,2017 | Sep.07, 2018
DC Power Supply 33010D 807748 Oct. 25, 2016 Oct. 24, 2018
Topward

EI'SIE:' Multimeter 87-1ll 70360742 Jun. 29, 2018 Jun. 28, 2019

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 4G LTE Cat M1 / NB1 Industrial 10T Serial Modem
Brand 4‘;‘\ NetCommWireless
Test Model NTC-100, NTC-100G
: Rated Voltage :4.5~36VDC
EUT Rating
Rated Current :0.23~0.03A
: Cat-M1 | QPSK, 16QAM
Modulation Type
NB-IOT | BPSK, QPSK
LTE 5 (Channel Bandwidth: 1.4 MHz) 824.7 ~ 848.3 MHz
e LTE 5 (Channel Bandwidth: 3 MHZz) 825.5 ~ 847.5 MHz
Frequency Range LTE 5 (Channel Bandwidth: 5 MHz) 826.5 ~ 846.5 MHz
LTE 5 (Channel Bandwidth: 10 MHz) 829 ~ 844 MHz
NB-IOT | LTE 5 824.1 ~ 848.9 MHz
LTE 5 (Channel Bandwidth: 1.4 MHz) 162.93 mW
e LTE 5 (Channel Bandwidth: 3 MHZz) 173.38 mW
Max. ERP Power LTE 5 (Channel Bandwidth: 5 MHz) 185.35 mW
LTE 5 (Channel Bandwidth: 10 MHZz) 198.61 mW
NB-IOT | LTE 5 154.88 mW
LTE 5 (Channel Bandwidth: 1.4 MHz) 1MO9W7D
Cat-M1 LTE 5 (Channel Bandwidth: 3 MHZz) 1M08G7D
Emission Designator LTE 5 (Channel Bandwidth: 5 MHz) 1M08G7D
LTE 5 (Channel Bandwidth: 10 MHZz) 1M09G7D
NB-IOT | LTES 1K85G7D
Antenna Type Dipole Antenna with 3.13 dBi gain
Note:
1. The models as below are identical to each other except for the following.
Brand Model Difference(s)
”3‘ NetCommWircless NTC-100 Without GPS
NTC-100G With GPS

* The model “NTC-100" was chosen for final test.
2. The EUT contains following accessory devices.

Within the box:
2.DIN rail mounting bracket

Optional Accessory

1.GPS Active Patch Antenna : 3M, w/o core
2.LTE Tube Antenna :

Type:Dipole

3.adaptor:

Brand: Ten Pao International Inc.

Model: S018KM1200150(1.5M/0Ocore)

Input: 100-240V~50/60Hz 500mA

Output: 12.0V / 1500mA

Accessory

1.Y-cable(Nano-fit to DE-9 and DC power input) :0.15M ,w/o core

3. The above EUT information is declared by manufacturer and for more detailed features description,

please refers to the manufacturer's specifications or user's manual.

Report No.: RF180723C02 Page No. 8/97
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3.2 Configuration of System under Test

<Radiated Emission Test / E.R.P. Test >

—0

EUT

(Powered from AC Adapter)

Test table izz

i3

Universal

Communication
Tester

Radio

*Kept in a remote area

3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

Report No.: RF180723C02 Page No. 9/97
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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
LTE Band 5 Z-plane Z-axis
Cat-M1
LTE Band 5
EUT .
Configure| Test Item GEE Tested Channel Chanr_1e| Modulation Mode
Channel Bandwidth
Mode
QPSK,
20407 to 20643 | 20407, 20525, 20643 | 1.4 MHz 1 RB /0 RB Offset
16QAM
QPSK,
20415 to 20635 | 20415, 20525, 20635 3 MHz 160AM 1 RB /0 RB Offset
- ERP OPSK
20425 to 20625 | 20425, 20525, 20625 5 MHz 160AM 1 RB /0 RB Offset
QPSK,
20450 to 20600 | 20450, 20525, 20600 10 MHz 1 RB /0 RB Offset
16QAM
Modulation QPSK, 6 RB / 0 RB Offset,
] Characteristics 20425 to 20625 20525 > MHz 16QAM 5 RB /0 RB Offset
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, 6 RB /0 RB Offset
16QAM
20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK, 6 RB /0 RB Offset
) Occupied ' ' 16QAM
Bandwidth | »495 to 20625 | 20425, 20525, 20625 | 5 MHz QPSK, 6 RB /0 RB Offset
16QAM
QPSK,
20450 to 20600 | 20450, 20525, 20600 10 MHz 6 RB /0 RB Offset
16QAM
20407 1.4MHz QPSK L RB/ORB Offset
20407 to 20643 6 RB/ORB Offset
20643 1.4MHz QPSK LRB /5 RB Offset
) 6 RB / 0 RB Offset
20415 3 MHz QPSK L RB/ORB Offset
20415 to 20635 6 RB /0 RB Offset
20635 3 MHz QPSK LRB/S RB Offset
6 RB / 0 RB Offset
- Band Edge
20425 5 MHz oPSK 1 RB /0 RB Offset
6 RB / 0 RB Offset
20425 to 20625 1 RB /5 RB Offset
20625 5 MHz QPSK
6 RB / 0 RB Offset
20450 10 MHz QPSK L RB/ORB Offset
5t /omeote
20600 10 MHz QPSK 6 RB /0 RB Offset

Report No.: RF180723C02
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EUT .
Configure| Test Item Available Tested Channel Chanr_1e| Modulation Mode
Channel Bandwidth
Mode
QPSK,
20407 to 20643 | 20407, 20525, 20643 | 1.4 MHz 6 RB / 0 RB Offset
16QAM
20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK, 6 RB / 0 RB Offset
) Peak to ' ’ 16QAM
Average Ratio 20425 to 20625 | 20425, 20525, 20625 5 MHz QPSK, 6 RB / 0 RB Offset
16QAM
QPSK,
20450 to 20600 | 20450, 20525, 20600 | 10 MHz 6 RB / 0 RB Offset
16QAM
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
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
Eriiiiin 20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK 1 RB /0 RB Offset
Above 1 GHz 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
- Emission 20450 to 20600 20600 10 MHz QPSK 1 RB/0 RB Offset
Below 1 GHz

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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NB-IOT
LTE Band 5
EUT . .
Configure | Test Item Available Tested Channel Sub-ca_lrrler Modulation Mode
Channel spacing
Mode
ERP 24041 to 20649 | 24041, 20525, 20649 3.75 kHz BPSK 1 RB /0 RB Offset
24041 to 20649 | 24041, 20525, 20649 15 kHz QPSK 3 RB / 3 RB Offset
Frequency | 24041 to 20649 | 24041, 20525, 20649 3.75 kHz BPSK 1 RB /0 RB Offset
Stability 24041 to 20649 | 24041, 20525, 20649 15 kHz QPSK 3 RB / 3 RB Offset
24041 to 20649 | 24041, 20525, 20649 3.75 kHz BPSK 1 RB /0 RB Offset
Occupied 1 RB /0 RB Offset
Bandwidth | 24041 to 20649 | 24041, 20525, 20649 15 kHz QPSK 3 RB / 3 RB Offset
12 RB / 0 RB Offset
24041, 20649 3.75 kHz BPSK 1 RB /0 RB Offset
- Band Ed 24041 to 20649 1 RB /0 RB Offset
an ge ° 24041, 20649 15 kHz QPSK =2
3 RB/ 3 RB Offset
Peak to 3.75 kHz BPSK 1 RB /0 RB Offset
- Average | 24041 to 20649 20525 15 kHz QPSK 1 RB /0 RB Offset
Ratio 3 RB /3 RB Offset
- C;:]?S‘;?;end 24041 to 20649 | 24041, 20525, 20649 | 15 kHz QPSK 3 RB /3 RB Offset
Radiated
- Emission 24041 to 20649 | 24041, 20525, 20649 15 kHz QPSK 3 RB /3 RB Offset
Above 1 GHz
Radiated
- Emission 24041 to 20649 20525 15 kHz QPSK 3 RB /3 RB Offset
Below 1 GHz
NOTE:

Selection is tested with Stand-alone, In-band and Guard-band, the worst case was found in Stand-alone.

Test Condition:

Test Item Environmental Conditions Input Power Tested By
ERP 25 deg. C, 65 % RH 120 Vac, 60 Hz Jisyong Wang
Modulation Characteristics 25 deg. C, 65 % RH 120 Vac, 60 Hz Getaz Yang
Frequency Stability 25 deg. C, 65 % RH 120 Vac, 60 Hz Getaz Yang
Occupied Bandwidth 25 deg. C, 65 % RH 120 Vac, 60 Hz Getaz Yang
Band Edge 25 deg. C, 65 % RH 120 Vac, 60 Hz Getaz Yang
Peak to Average Ratio 25 deg. C, 65 % RH 120 Vac, 60 Hz Getaz Yang
Conducted Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Getaz Yang
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Jisyong Wang
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3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards

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

FCC 47 CFR Part 2

FCC 47 CFR Part 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.

Report No.: RF180723C02 Page No. 13/97 Report Format Version: 6.1.1
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4

4.1

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

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 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 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

EUT& 3m

I‘
Support Unjts '

Turn Table

1-4m
Variable

80cmT
L
Ground Plane

Test Receiver

[ | —
(ool o I o]
M“‘ 0 0 0 &y
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units I —]
]
Turn Table Absorber

150 cmT

—omem

L

WAMWTAAA

Ground Plane

Test Receiver

N

Y

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)

Cat-M1

eMTC | Band 5 |Region(s):| FCC ‘ Power: |Class3 | 23 ‘Tolerance: ‘ 2.7 ‘ ‘ maximum: | 23.34 ‘
BW(MHz): | 14 |
Test Frequency Frequency of Test Configuration Initial of Power EUT
Frequency Nu Up(iifnk Nox Downlink . . | Narrowband | Cell power | power
D [Mz] [MHz] |Modulation| RBSize | RB Offset Index  |(@Bm/15kH2)| (dBm)

QPSK 1 0 0 -85 22.58
QPSK 1 5 0 -85 2234
QPSK 3 3 0 -85 21.67
QPSK 6 0 0 -85 20.7

Low Range 20407 824.7 2407 869.7
16QAM 1 0 0 -85 21.59
16QAM 1 5 0 -85 2231
16QAM 3 0 0 -85 21.31
16QAM 5 0 0 -85 212
QPSK 1 0 0 -85 2272
QPSK 1 5 0 -85 22.39
QPSK 3 3 0 -85 21.76
QPSK 6 0 0 -85 20.78

Mid Range 20525 836.5 2525 881.5
16QAM 1 0 0 -85 21.74
16QAM 1 5 0 -85 21.81
16QAM 3 0 0 -85 21.37
16QAM 5 0 0 -85 21.18

-85

QPSK 1 0 0 -85 2334
QPSK 1 5 0 -85 22.63
QPSK 3 3 0 -85 21.98

HighRange| 20643 848.3 2643 8933 | QPSK 6 Y Y || A2
16QAM 1 0 0 -85 2231
16QAM 1 5 0 -85 2228
16QAM 3 0 0 -85 21.31
16QAM 5 0 0 -85 215
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BW(MHz): 3
Test Frequency Frequency of Test Configuration Initial of Power EUT
Frequency N Upolifnk Nou Downlink . . . Narrowband | Cell power | power
D (MHz] [MHz] |Modulation| RBSize | RB Offset Index  |(@Bm/15kH2)| (dBm)
QPSK 1 0 0 -85 22.55
QPSK 1 5 0 -85 22.37
QPSK 1 0 1 -85 22.45
QPSK 1 5 1 -85 22.35
QPSK 3 3 0 -85 21.78
QPSK 3 3 1 -85 21.84
QPSK 6 0 0 -85 20.85
QPSK 6 0 1 -85 20.67
Low Range 20415 825.5 2415 870.5
16QAM 1 0 0 -85 22.01
16QAM 1 5 0 -85 22.05
16QAM 1 0 1 -85 22.07
16QAM 1 5 1 -85 22.02
16QAM 3 0 0 -85 21.11
16QAM 3 3 1 -85 20.98
16QAM S 0 0 -85 2147
16QAM S 0 1 -85 21.35
QPSK 1 0 0 -85 2243
QPSK 1 5 0 -85 2241
QPSK 1 0 1 -85 22.45
QPSK 1 5 1 -85 2252
QPSK 3 3 0 -85 2191
QPSK 3 3 1 -85 21.76
QPSK 6 0 0 -85 20.89
QPSK 6 0 1 -85 20.76
Mid Range 20525 836.5 2525 881.5
16QAM 1 0 0 -85 22.13
16QAM 1 5 0 -85 2227
16QAM 1 0 1 -85 22.04
16QAM 1 5 1 -85 21.39
16QAM 3 0 0 -85 21.17
16QAM 3 3 1 -85 21.13
16QAM S 0 0 -85 2141
16QAM S 0 1 -85 21.29
-85
QPSK 1 0 0 -85 22.69
High Range 20635 847.5 2635 892.5 QPSK ! 5 0 -85 22.67
QPSK 1 0 1 -85 22.57
QPSK 1 5 1 -85 22.68
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QPSK 3 3 0 -85 22.1
QPSK 3 3 1 -85 22.05
QPSK 6 0 0 -85 21.01
QPSK 6 0 1 -85 20.92
16QAM 1 0 0 -85 22.41
16QAM 1 5 0 -85 22.34
16QAM 1 0 1 -85 22.69
16QAM 1 5 1 -85 22.79
16QAM 3 0 0 -85 21.28
16QAM 3 3 1 -85 21.99
16QAM S 0 0 -85 21.51
16QAM 5 0 1 -85 22.03
BW(MHz): 5
Test Frequency Frequency of Test Configuration Initial of Power EUT
Frequency N Upciifnk Nou Downlink . . . Narrowband | Cell power | power
D [MHz] [MHz] |Modulation| RBSize | RB Offset Index  |(@Bm/15kH)| (dBm)
QPSK 1 0 0 -85 22.57
QPSK 1 5 0 -85 22.3
QPSK 1 0 1 -85 22.71
QPSK 1 5 1 -85 22.66
QPSK 1 0 3 -85 22.76
QPSK 1 5 3 -85 22.68
QPSK 3 0 0 -85 21.87
QPSK 3 3 3 -85 21.82
QPSK 6 0 0 -85 21.82
QPSK 6 0 1 -85 2177
QPSK 6 0 3 -85 21.87
Low Range 20425 826.5 2425 871.5
16QAM 1 0 0 -85 23.04
16QAM 1 5 0 -85 23.16
16QAM 1 0 1 -85 23.1
16QAM 1 5 1 -85 23.03
16QAM 1 0 3 -85 23.11
16QAM 1 5 3 -85 22.99
16QAM 3 0 0 -85 22.11
16QAM 3 3 3 -85 22.14
16QAM 5 0 0 -85 21.28
16QAM 5 0 1 -85 21.71
16QAM S 0 3 -85 21.95
QPSK 1 0 0 -85 22.66
Mid Range 20525 836.5 2525 881.5
QPSK 1 5 0 -85 22.65
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QPSK 1 0 1 85 | 25
QPSK 1 5 1 85 | 2268
QPSK 1 0 3 85 | 25
QPSK 1 5 3 85 | 2265
QPSK 3 0 0 85 | 2192
QPSK 3 3 3 85 | 2181
QPSK 6 0 0 85 | 2203
QPSK 6 0 1 85 | 2192
QPSK 6 0 3 85 | 219
16QAM | 1 0 0 85 | 2.4
160AM 1 5 0 85 | 221
16QAM | 1 0 1 85 | 2286
16QAM 1 5 1 85 | 2201
16QAM 1 0 3 85 | 22
160AM 1 5 3 85 | 2301
I60AM | 3 0 0 85 | 228
16QAM | 3 3 3 85 | 2203
16QAM | 5 0 0 85 | 213
16QAM | 5 0 1 85 | 2107
I60AM | 5 0 3 85 | 2109
85
QPSK 1 0 0 85 | 2261
QPSK 1 5 0 85 | 287
QPSK 1 0 1 85 | 27
QPSK 1 5 1 85 | 2
QPSK 1 0 3 85 | 276
QPSK 1 5 3 85 | 2mn
QPSK 3 0 0 85 | 2201
QPSK 3 3 3 85 | 2197
QPSK 6 0 0 85 | 20
HighRange| 20625 846.5 2625 goLs | OPSK © Y ! | 220
QPSK 6 0 3 85 | 2206
16QAM | 1 0 0 85 | 2321
160AM 1 5 0 85 | 2326
16QAM | 1 0 1 85 | 2307
16QAM | 1 5 1 85 | B
16QAM | 1 0 3 85 | 2315
16QAM | 1 5 3 85 | B
I60AM | 3 0 0 85 24
I60AM | 3 3 3 85 | 213
I60AM | 5 0 0 85 | 2142
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16QAM 5 0 1 -85 21.19
16QAM 5 0 3 -85 21.25
BW(MHz): | 10
Test Configuration Initial of Power EUT
Test Frequency Frequency of
Frequency Not Up(iifnk Nox Downlink . . . Narrowband | Cell power | power
D [MHz] [MHz] |Modulation| RB Size | RB Offset Index  |(@Bm/15kHz)| (dBm)
QPSK 1 0 0 -85 22.54
QPSK 1 5 0 -85 22.53
QPSK 1 0 3 -85 22.62
QPSK 1 5 3 -85 22.64
QPSK 1 0 7 -85 22.41
QPSK 1 5 7 -85 22.68
QPSK 4 0 0 -85 22.53
QPSK 4 2 7 -85 22.61
QPSK 6 0 0 -85 21.76
QPSK 6 0 7 -85 21.95
Low Range 20450 829 2450 874
16QAM 1 0 0 -85 23.07
16QAM 1 5 0 -85 2331
16QAM 1 0 3 -85 23.01
16QAM 1 5 3 -85 23.08
16QAM 1 0 7 -85 23.03
16QAM 1 5 7 -85 2271
16QAM 4 2 0 -85 2191
16QAM 4 2 7 -85 22.04
16QAM S 0 0 -85 22.14
16QAM 5 0 7 -85 21.87
QPSK 1 0 0 -85 22.62
QPSK 1 5 0 -85 2247
QPSK 1 0 3 -85 2242
QPSK 1 5 3 -85 22.51
QPSK 1 0 7 -85 22.64
QPSK 1 5 7 -85 2241
Mid Range 20525 836.5 2525 881.5 QPSK 4 0 0 -85 2247
QPSK 4 2 7 -85 22.55
QPSK 6 0 0 -85 21.78
QPSK 6 0 7 -85 21.98
16QAM 1 0 0 -85 23.12
16QAM 1 5 0 -85 23.08
16QAM 1 0 3 -85 23.01
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16QAM 1 5 3 85 | 2301
16QAM 1 0 7 85 | 215
16QAM 1 5 7 85 | 2316
160AM 4 2 0 85 | 2195
16QAM 4 2 7 85 | 2198
16QAM 5 0 0 85 | 223
16QAM 5 0 7 85 | 220
85
QPSK 1 0 0 85 | 259
QPSK 1 5 0 85 | 2265
QPSK 1 5 7 85 | 291
QPSK 1 0 3 85 | 27
QPSK 1 5 3 85 | 2288
QPSK 1 0 7 85 | 26
QPSK 4 0 0 85 | 2261
QPSK 4 2 7 85 | 271
QPSK 6 0 0 85 | 2195
High Range| 20600 844 2600 889 ol 6 0 7 83 =
16QAM 1 0 0 85 | 2326
16QAM 1 5 0 85 | 2318
16QAM 1 0 3 85 | 2301
16QAM 1 5 3 85 | 2305
16QAM 1 7 85 | 2306
16QAM 1 5 7 85 | 221
16QAM 4 2 0 85 | 215
160AM 4 2 7 85 | 241
16QAM 5 0 0 85 | 237
16QAM 5 0 7 85 | 227
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‘ eMTC |Band4 ‘chion(s):| FCC ‘Power: |C1a553| 23 ‘Tolerance:‘ 2.7 ‘ ‘ maximum: ‘ 22.67 ‘
BWGMH2): | 14 |
Test Frequency Frequency of Test Configuration Initial of Power EUT
Frequency No Upohfnk Now Downlink . . - |Narrowband | Cell power | power
D MH?] [MHz] |Modulation| RBSize | RB Offset Index  |(dBm/15kHz)| (dBm)
QPSK 1 0 0 -85 22.61
QPSK 1 5 0 -85 22.67
QPSK 3 3 0 -85 2143
QPSK 6 0 0 -85 20.51
Low Range 26797 824.7 87917 876.5
16QAM 1 0 0 -85 21.95
16QAM 1 5 0 -85 21.36
16QAM 3 0 0 -85 20.96
16QAM 5 0 0 -85 20.74
QPSK 1 0 0 -85 22.38
QPSK 1 5 0 -85 22.37
QPSK 3 3 0 -85 2147
QPSK 6 0 0 -85 20.35
Mid Range 26915 836.5 8915 888.3
16QAM 1 0 0 -85 21.34
16QAM 1 5 0 -85 21.39
16QAM 3 0 0 -85 21.03
16QAM 5 0 0 -85 20.99
QPSK 1 0 0 -85 22.53
QPSK 1 5 0 -85 22.18
QPSK 3 3 0 -85 21.32
High Range| 27033 8483 9033 900.1 | OPSK 0 Y Y . 20
16QAM 1 0 0 -85 21.27
16QAM 1 5 0 -85 21.31
16QAM 3 0 0 -85 20.85
16QAM 5 0 0 -85 21.11
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BW(MHz): 3
Test Frequency Frequency of Test Configuration Initial of Power EUT
Frequency Now Upolifnk No Downlink . . . Narrowband | Cell power | power
D (MHz] [MHz] |Modulation| RBSize | RB Offset Index  |(dBm/15kHz)| (dBm)

QPSK 1 0 0 -85 2249
QPSK 1 5 0 -85 22.46
QPSK 1 0 1 -85 22.38
QPSK 1 5 1 -85 2233
QPSK 3 0 -85 21.49
QPSK 3 3 1 -85 21.37
QPSK 6 0 0 -85 20.51
QPSK 6 0 1 -85 20.46

Low Range 26805 825.5 8805 876.5
16QAM 1 0 0 -85 21.77
16QAM 1 5 0 -85 21.62
16QAM 1 0 1 -85 21.67
16QAM 1 5 1 -85 21.56
16QAM 3 0 0 -85 20.88
16QAM 3 3 1 -85 20.75
16QAM 5 0 0 -85 21.05
16QAM 5 0 1 -85 21.03
QPSK 1 0 0 -85 22.35
QPSK 1 5 0 -85 2237
QPSK 1 0 1 -85 22.26
QPSK 1 5 1 -85 2234
QPSK 3 3 0 -85 21.51
QPSK 3 3 1 -85 21.44
QPSK 6 0 0 -85 20.55
QPSK 6 0 1 -85 20.51

Mid Range 26915 836.5 8915 887.5
16QAM 1 0 0 -85 21.84
16QAM 1 5 0 -85 21.83
16QAM 1 0 1 -85 217
16QAM 1 5 1 -85 21.69
16QAM 3 0 0 -85 20.86
16QAM 3 3 1 -85 20.77
16QAM 5 0 0 -85 21.09
16QAM 5 0 1 -85 20.95

-85

QPSK 1 0 0 -85 22.55

High Range 27025 847.5 9025 4 QPSK ! 5 0 -85 22.34
QPSK 1 0 1 -85 2245
QPSK 1 5 1 -85 222
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QPSK 3 3 0 -85 21.53
QPSK 3 3 1 -85 21.39
QPSK 6 0 0 -85 20.49
QPSK 6 0 1 -85 20.44
16QAM 1 0 0 -85 21.81
16QAM 1 5 0 -85 21.75
16QAM 1 0 1 -85 2177
16QAM 1 5 1 -85 21.61
16QAM 3 0 0 -85 20.79
16QAM 3 3 1 -85 20.72
16QAM 5 0 0 -85 2091
16QAM 5 0 1 -85 20.81
BW(MHz): 5
Test Frequency Frequency of Test Configuration Initial of Power EUT
Frequency N Upciifnk No Downlink . . . Narrowband | Cell power | power
D MHz] [MHz] |Modulation| RBSize | RB Offset Index  |(dBm/15kH2)| (dBm)
QPSK 1 0 0 -85 22.27
QPSK 1 5 0 -85 22.32
QPSK 1 0 1 -85 22.23
QPSK 1 5 1 -85 2225
QPSK 1 0 3 -85 22.19
QPSK 1 5 3 -85 22.29
QPSK 3 0 0 -85 21.49
QPSK 3 3 3 -85 21.46
QPSK 6 0 0 -85 21.32
QPSK 6 0 1 -85 21.29
QPSK 6 0 3 -85 21.23
Low Range 26815 826.5 8815 876.5
16QAM 1 0 0 -85 22.03
16QAM 1 5 0 -85 21.97
16QAM 1 0 1 -85 21.97
16QAM 1 5 1 -85 21.89
16QAM 1 0 3 -85 21.94
16QAM 1 5 3 -85 21.84
16QAM 3 0 0 -85 2177
16QAM 3 3 3 -85 21.66
16QAM 5 0 0 -85 20.68
16QAM 5 0 1 -85 20.59
16QAM 5 0 3 -85 20.59
QPSK 1 0 0 -85 2231
Mid Range 26915 836.5 8915 886.5
QPSK 1 5 0 -85 22.44
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QPSK 1 0 1 85 | 221
QPSK 1 5 1 85 | 23
QPSK 1 0 3 85 | 2
QPSK 1 5 3 85 24
QPSK 3 0 0 85 | 2138
QPSK 3 3 3 85 | 2132
QPSK 6 0 0 85 | 2152
QPSK 6 0 1 85 | 2143
QPSK 6 0 3 85 214
160AM | 1 0 0 85 | 213
160AM 1 5 0 85 | 20
160AM | 1 0 1 85 | 20
16QAM 1 5 1 85 | 20
16QAM 1 0 3 85 | 2201
160AM 1 5 3 85 | 21%
160AM | 3 0 0 85 | 2179
16QAM | 3 3 3 85 | 2166
16QAM | 5 0 0 85 | 2091
16QAM | 5 0 1 85 | 2083
I60AM | 5 0 3 85 | 2086
85
QPSK 1 0 0 85 | 22
QPSK 1 5 0 85 | 241
QPSK 1 0 1 85 | 2216
QPSK 1 5 1 85 | 2234
QPSK 1 0 3 85 | 22
QPSK 1 5 3 85 | 231
QPSK 3 0 0 85 | 2144
QPSK 3 3 3 85 | 2133
QPSK 6 0 0 85 | 2152
HighRange| 27015 846.5 9015 8965 | OPSK . Y ! || A
QPSK 6 0 3 85 | 2144
160AM | 1 0 0 85 | 213
160AM 1 5 0 85 | 20
160AM | 1 0 1 85 | 2203
160AM | 1 5 1 85 | 2L
160AM | 1 0 3 85 2
160AM | 1 5 3 85 | 2197
I60AM | 3 0 0 85 | 2174
I60AM | 3 3 3 85 | 2168
I60AM | 5 0 0 85 | 2065
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16QAM 5 0 1 -85 20.63
16QAM 5 0 3 -85 20.56

BW(MHz): | 10

Test Configuration Initial of Power EUT
Test Freq(L)lfe ney Frcqucngy of

LT e T R ccon| R e | R o Nt | Cellooner | e
QPSK 1 0 0 -85 2225
QPSK 1 5 0 -85 22.41
QPSK 1 0 3 -85 221
QPSK 1 5 3 -85 22.29
QPSK 1 0 7 -85 22.23
QPSK 1 5 7 -85 22.35
QPSK 4 0 -85 22.45
QPSK 4 2 7 -85 2243
QPSK 6 0 0 -85 21.47
QPSK 6 0 7 -85 21.38

Low Range 26840 829 8840 879
16QAM 1 0 0 -85 21.94
16QAM 1 5 0 -85 21.93
16QAM 1 0 3 -85 21.84
16QAM 1 5 3 -85 21.79
16QAM 1 0 7 -85 21.89
16QAM 1 5 7 -85 21.85
16QAM 4 2 -85 21.78
16QAM 4 2 7 -85 21.64
16QAM 5 0 0 -85 21.63
16QAM 5 0 7 -85 21.58
QPSK 1 0 0 -85 22.64
QPSK 1 5 0 -85 22.48
QPSK 1 0 3 -85 22.58
QPSK 1 5 3 -85 22.44
QPSK 1 0 7 -85 225
QPSK 1 5 7 -85 2246

Mid Range 26915 836.5 8915 886.5 QPSK 4 0 -85 22.37
QPSK 4 2 7 -85 223
QPSK 6 0 0 -85 21.59
QPSK 6 0 7 -85 21.46
16QAM 1 0 0 -85 22.45
16QAM 1 5 0 -85 2233
16QAM 1 0 3 -85 22.38
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16QAM 1 5 3 85 | 224
16QAM 1 0 7 85 | 2235
16QAM 1 5 7 85 | 224
160AM 4 2 0 85 | 2174
16QAM 4 2 7 -85 216
16QAM 5 0 0 85 | 2172
16QAM 5 0 7 85 | 2164
85
QPSK 1 0 0 85 | 226l
QPSK 1 5 0 85 | 25
QPSK 1 5 7 85 | 2.5
QPSK 1 0 3 85 | 239
QPSK 1 5 3 -85 25
QPSK 1 0 7 85 | 2246
QPSK 4 0 0 85 | 244
QPSK 4 2 7 85 | 237
QPSK 6 0 0 85| 2139
High Range| 26990 844 8990 894 ol 6 0 7 83 A
16QAM 1 0 0 85 | 2245
16QAM 1 5 0 85 | 221
16QAM 1 0 3 85 | 239
16QAM 1 5 3 85 | 212
16QAM 1 7 85 | 241
16QAM 1 5 7 85 | 2219
16QAM 4 2 0 85 | 2169
160AM 4 2 7 85 | 2156
16QAM 5 0 0 85 | 2158
16QAM 5 0 7 85 | 2147
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BW(MHz): 15
Test Configuration Initial of Power EUT
Test Freq(;lfe ney Frequengy of

T e T R ccon| R e | R o Nt | Cellooner | pove
QPSK 1 0 0 -85 22.52
QPSK 1 5 0 -85 2247
QPSK 1 0 5 -85 2242
QPSK 1 5 5 -85 22.45
QPSK 1 0 11 -85 2243
QPSK 1 5 11 -85 2243
QPSK 3 0 0 -85 22.34
QPSK 3 3 11 -85 22.24
QPSK 6 0 0 -85 22.56
QPSK 6 0 11 -85 22.45

Low Range 26865 831.5 8865 881.5
16QAM 1 0 0 -85 22.34
16QAM 1 5 0 -85 22.06
16QAM 1 0 S -85 22.25
16QAM 1 5 S -85 21.97
16QAM 1 0 11 -85 2231
16QAM 1 5 11 -85 21.93
16QAM 3 0 0 -85 22.35
16QAM 3 3 11 -85 223
16QAM 5 0 0 -85 22.51
16QAM 5 0 11 -85 2244
QPSK 1 0 0 -85 22.66
QPSK 1 5 0 -85 22.61
QPSK 1 0 5 -85 22.56
QPSK 1 5 5 -85 22.56
QPSK 1 0 11 -85 22.58
QPSK 1 5 11 -85 22.52
QPSK 3 0 0 -85 22.56
QPSK 3 3 11 -85 225

Mid Range 26915 836.5 8915 886.5
QPSK 6 0 0 -85 22.52
QPSK 6 0 11 -85 2243
16QAM 1 0 0 -85 22.53
16QAM 1 5 0 -85 22.44
16QAM 1 0 5 -85 22.48
16QAM 1 5 5 -85 22.34
16QAM 1 0 11 -85 22.39
16QAM 1 5 11 -85 2242
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16QAM 3 0 0 85 | 23
16QAM 3 3 11 85 | 22
160AM 5 0 0 -85 26
16QAM 5 0 11 85 | 22.54
85
QPSK 1 0 0 85 | 2265
QPSK 1 5 0 85 | 2251
QPSK 1 0 5 85 | 2251
QPSK 1 5 5 85 | 2245
QPSK 1 0 11 85 | 2256
QPSK 1 5 11 85 | 2246
QPSK 3 0 0 85 | 2244
QPSK 3 3 11 85 | 237
QPSK 6 0 0 85 | 241
High Range| 26965 841.5 8965 go15 | OPSK 6 0 1 -85 2235
16QAM 1 0 0 85 | 238
16QAM 1 5 0 85 | 2236
16QAM 1 0 5 85 | 23
16QAM 1 5 5 -85 23
16QAM 1 0 11 85 | 2225
16QAM 1 5 11 85 | 224
16QAM 3 0 0 85 | 252
160AM 3 3 11 85 | 24
16QAM 5 0 0 85 | 2244
16QAM 5 0 11 85 | 2236
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NB-IOT
‘ NB-IoT | Band 5 [Region(s): FCC Power:|Class 3 23 Tolerance: 2.7 |
Stand-alone
Test Configuration Initial of
Frequency P EUT
Test Frequency of of ower
Frequency Nuo Mue Uplink Not Mo . Jub-carti
D L L [MHz] Pownlink Modulation| Ntones stbacc?;ner Cell power | power
[MHz] PACINE | (4Bm/15kHz)| (dBm)
(kHz)
BPSK 1@0 375 -110 22.71
QPSK 1@0 15 -110 22.85
Low Range| 20401 0 824.1 2401 | -0.5 869.1
QPSK 3@3 15 -110 23.39
QPSK 12@0 15 -110 21.25
BPSK 1@0 3.75 -110 22.67
BPSK 1@47 3.75 -110 22.83
QPSK 1@0 15 -110 22.74
Mid Range | 20525 0 830.5 2525 | -0.5 881.5
QPSK l@11 15 -110 22.79
QPSK 3@3 15 -110 23.45
QPSK 12@0 15 -110 21.14
BPSK 1@47 3.75 -110 22.74
QPSK @11 15 -110 2297
High Range| 20649 0 848.9 2649 | -0.5 893.9
QPSK 3@3 15 -110 23.67
QPSK 12@0 15 -110 21.33
In-band BW(MHz): 3
LTE Host Cell Test Configuration Initial of BUT
Power
Test Frequency of Freq(ljfe ney B
Frequency Nuu Mue Uplink Not Mo . requency Jub-carti
D L L [MHz] Pownlink NDL of DL PRB Modulation | Ntones stbacc%;ner Cell pover | power
[MHz] Downlink | Location ! PACNE | (4Bm/15kHz)| (dBm)
(kHz)
[MHz]
BPSK 1@0 3.75 -110 22.78
QPSK 1@0 15 -110 22.8
Low Range | 20406 0 824.6 2406 | -2 | 869.5925 2415 870.5 -5
QPSK 3@3 15 -110 23.11
QPSK 12@0 15 -110 21.24
BPSK 1@0 3.75 -110 22.65
BPSK 1@47 375 -110 22.58
QPSK 1@0 15 -110 22.63
Mid Range | 20516 0 835.6 2516 | -2 | 880.5925 2525 881.5 -5
QPSK 1@11 15 -110 22.8
QPSK 3@3 15 -110 23.32
QPSK 12@0 15 -110 21.34
BPSK 1@47 3.75 -110 22.75
QPSK 1@11 15 -110 22.99
High Range| 20644 0 848.4 2644 1 893.4075 2635 892.5 5
QPSK 3@3 15 -110 23.56
QPSK 12@0 15 -110 21.37
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In-band BW(MHz): 10{NB-IoT PRB: 30
LTE Host Cell Test Configuration Initial of EUT
Power
Test Frequency of Freq;)fe ney B
Frequency Nuu Mue Uplink Not Mo . requency Sub-carti
D L L [MHz] Dovnlink NDL of DL PRB Modulation | Ntones 51ibaccail;ner Cell power | - power
[MHz] Downlink | Location S| SPAE  (iBm/ISkHz)| (dBm)
(kHz)
[MHz]
BPSK 1@0 3.75 -110 22.59
QPSK 1@0 15 -110 22.73
Low Range | 20460 -2 829.99 2460 -1 874.9975 2450 874 5
QPSK 3@3 15 -110 23.16
QPSK 12@0 15 -110 21.23
BPSK 1@0 3.75 -110 22.65
BPSK 1@47 3.75 -110 22.71
QPSK 1@0 15 -110 22.77
Mid Range | 20535 -2 837.49 2535 -1 882.4975 2525 881.5 5
QPSK 1@11 15 -110 22.96
QPSK 3@3 15 -110 2331
QPSK 12@0 15 -110 21.34
BPSK 1@47 3.75 -110 22.61
QPSK @11 15 -110 22.73
High Range| 20610 -2 844.99 2610 -1 889.9975 2600 889 5
QPSK 3@3 15 -110 23.23
QPSK 12@0 15 -110 21.36
In-band  |BW(MHz): 10|NB-IoT PRB:| 35
LTE Host Cell Test Configuration Initial of EUT
Power
Test Frequency of Freq;)fe ney B
Frequency Nuu Mue Uplink Not Mo . requency _carti
D L L [MHz] Downlink NDL of DL PRB Modulation | Ntones Slibaccail;ner Cell power | - power
[MHz] Downlink | Location ¢ S| SPAE  (iBm/ISkHz)| (dBm)
(kHz)
[MHz]
BPSK 1@0 3.75 -110 22.23
QPSK 1@0 15 -110 22.75
Low Range | 20469 -2 830.89 2469 -1 875.8975 2450 874 10
QPSK 3@3 15 -110 23.02
QPSK 12@0 15 -110 21.15
BPSK 1@0 3.75 -110 22.28
BPSK 1@47 3.75 -110 22.22
QPSK 1@0 15 -110 22.81
Mid Range | 20544 -2 838.39 2544 -1 883.3975 2525 881.5 10
QPSK 1@11 15 -110 22.76
QPSK 3@3 15 -110 23.2
QPSK 12@0 15 -110 21.1
BPSK 1@47 3.75 -110 22.62
QPSK @11 15 -110 22.85
High Range| 20619 -2 845.89 2619 -1 890.8975 2600 889 10
QPSK 3@3 15 -110 2341
QPSK 12@0 15 -110 21.04
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Guard-band | BW(MHz): 5
LTE Host Cell Test Configuration Initial of BUT
Power
Test Frequency of Freq(t)x;: ney .
Frequency N M Uplink N M . requency -
D : : [MHz] ) " | Pownlink NDL of DL PRB Modulation | Ntones Susbacc?;ner Cell power |- power
[MHz] Downlink | Location pacing (dBm/15kHz)| (dBm)
(kHz)
[MHz]
BPSK 1@0 3.75 -110 22.59
QPSK 1@0 15 -110 22.76
Low Range | 20401 0 824.1 2401 1 869.1075 2425 871.5 -24
QPSK 3@3 15 -110 23.29
QPSK 12@0 15 -110 21.13
BPSK 1@0 3.75 -110 22.72
BPSK 1@47 375 -110 22.55
QPSK 1@0 15 -110 22.83
Mid Range | 20501 0 834.1 2501 1 879.1075 2525 881.5 -24
QPSK l@11 15 -110 22.72
QPSK 3@3 15 -110 23.31
QPSK 12@0 15 -110 21.18
BPSK 1@47 375 -110 22.76
QPSK 1@11 15 -110 23.07
High Range| 20649 0 848.9 2649 | -2 | 893.8925 2625 891.5 24
QPSK 3@3 15 -110 23.45
QPSK 12@0 15 -110 21.08
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ERP Power (dBm)

Cat-M1
LTE Band 5
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr‘?mez';cy R(‘Z”grin”)g E:crtr:f?do;) ERP (dBm) |ERP (mW) PO'?SIZV”‘)“O”
20407 824.7 -13.48 32.62 16.99 50.00
20525 836.5 -13.72 32.52 16.65 46.24 H
20643 848.3 -14.07 32.65 16.43 43.95
‘ 20407 824.7 -8.49 32.76 22.12 162.93
20525 836.5 -8.38 32.39 21.86 153.46 \%
20643 848.3 -8.67 32.54 21.72 148.59
Channel Bandwidth: 1.4 MHz / 16QAM
20407 824.7 -14.49 32.62 15.98 39.63
20525 836.5 -14.73 32.52 15.64 36.64 H
20643 848.3 -15.08 32.65 15.42 34.83
‘ 20407 824.7 -9.50 32.76 21.11 129.12
20525 836.5 -9.39 32.39 20.85 121.62 \Y
20643 848.3 -9.68 32.54 20.71 117.76
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
LTE Band 5
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr‘?mez';cy R(‘Z”grin”)g E:crtr:f?do;) ERP (dBm) |ERP (mW) PO'?SIZV”‘)“O”
20415 825.5 -13.21 32.62 17.26 53.21
20525 836.5 -13.45 32.52 16.92 49.20 H
20635 847.5 -13.80 32.65 16.70 46.77
£ 20415 825.5 -8.22 32.76 22.39 173.38
20525 836.5 -8.11 32.39 22.13 163.31 \Y
20635 847.5 -8.40 32.54 21.99 158.12
Channel Bandwidth: 3 MHz / 16QAM
20415 825.5 -14.18 32.62 16.29 42.56
20525 836.5 -14.42 32.52 15.95 39.36 H
20635 847.5 -14.77 32.65 15.73 37.41
£ 20415 825.5 -9.19 32.76 21.42 138.68
20525 836.5 -9.08 32.39 21.16 130.62 \Y
20635 847.5 -9.37 32.54 21.02 126.47

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 5
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel | Freduency | Reading | - Correction | ggp gm) |rp (mu)| Polarization
20425 826.5 -12.92 32.62 17.55 56.89
20525 836.5 -13.16 32.52 17.21 52.60 H
20625 846.5 -13.51 32.65 16.99 50.00
£ 20425 826.5 -7.93 32.76 22.68 185.35
20525 836.5 -7.82 32.39 22.42 174.58 \Y
20625 846.5 -8.11 32.54 22.28 169.04
Channel Bandwidth: 5 MHz / 16QAM
20425 826.5 -13.90 32.62 16.57 45.39
20525 836.5 -14.14 32.52 16.23 41.98 H
20625 846.5 -14.49 32.65 16.01 39.90
z 20425 826.5 -8.91 32.76 21.70 147.91
20525 836.5 -8.80 32.39 21.44 139.32 \%
20625 846.5 -9.09 32.54 21.30 134.90
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
LTE Band 5
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr‘zmez';cy R(z”g’%”)g E:crtr:f?do;) ERP (dBm) |ERP (mW) PO'?SIZV”‘)“O”
20450 829.0 -12.62 32.62 17.85 60.95
20525 836.5 -12.86 32.52 17.51 56.36 H
20600 844.0 -13.21 32.65 17.29 53.58
£ 20450 829.0 -7.63 32.76 22.98 198.61
20525 836.5 -7.52 32.39 22.72 187.07 \Y
20600 844.0 -7.81 32.54 22.58 181.13
Channel Bandwidth: 10 MHz / 16QAM
20425 826.5 -13.72 32.62 16.75 47.32
20525 836.5 -13.96 32.52 16.41 43.75 H
20625 846.5 -14.31 32.65 16.19 41.59
z 20425 826.5 -8.73 32.76 21.88 154.17
20525 836.5 -8.62 32.39 21.62 145.21 \Y
20625 846.5 -8.91 32.54 21.48 140.60

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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NB-IOT
LTE Band 5
Channel Bandwidth: QPSK
Plane | Channel Fr?&‘fzr;cy R(Zaéjriq”)g E:Crtr;czjoé‘) EIRP (dBm) | EIRP (mW) Po'?ﬂlzva)tion
20401 824.1 -8.57 32.62 21.90 154.88
20525 836.5 -8.63 32.52 21.74 149.28 H
20649 848.9 -8.95 32.65 21.55 142.89
z 20401 824.1 -11.95 32.76 18.66 73.45
20525 836.5 -11.78 32.39 18.46 70.15 \%
20649 848.9 -12.08 32.54 18.31 67.76
Channel Bandwidth: BPSK
24041 824.1 -9.63 32.62 20.84 121.34
20525 836.5 -9.68 32.52 20.69 117.22 H
20649 848.9 -10.08 32.65 20.42 110.15
£ 24041 824.1 -13.02 32.76 17.59 57.41
20525 836.5 -12.79 32.39 17.45 55.59 \%
20649 848.9 -13.05 32.54 17.34 54.20

Note: EIRP (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
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

1.5 ppm is for base and fixed station. 2.5 ppm is for mobile station.

4.3.2 Test Procedure

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

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

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

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

4.3.3 Test Setup

L Oven Room
Communication

Simulator

_1_ Antenna

External Power Source

EUT
DC Power Supply
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4.3.4 Test Results

Cat-M1
Frequency Error vs. Voltage
LTE Band 5
Channel Bandwidth: 1.4 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
10.2 824.700002 0.002 848.300001 0.002 25
12 824.700001 0.002 848.300002 0.002 25
13.8 824.700002 0.002 848.300001 0.001 25

Note: The applicant defined the normal working voltage of the adapter is from 10.2 Vdc to 13.8 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequency Error Frequency (MH2) Frequency Error
(ppm) (ppm)
-30 824.700003 0.003 848.300004 0.004 25
-20 824.700002 0.003 848.300003 0.003 25
-10 824.700003 0.004 848.300002 0.003 25
0 824.700002 0.002 848.300004 0.005 25
10 824.700003 0.004 848.300002 0.002 25
20 824.699998 -0.002 848.299998 -0.003 25
30 824.699997 -0.004 848.299997 -0.004 25
40 824.699999 -0.001 848.299997 -0.004 25
50 824.699996 -0.004 848.299997 -0.004 25
55 824.699997 -0.004 848.299997 -0.003 25
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Frequency Error vs. Voltage

LTE Band 5
e Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

10.2 825.500003 0.004 847.500003 0.003 25

12 825.500003 0.003 847.500003 0.004 25

13.8 825.500003 0.004 847.500001 0.001 25

Note: The applicant defined the normal working voltage of the adapter is from 10.2 Vdc to 13.8 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequency Error Frequency (MH2) Frequency Error
(Ppm) (Ppm)
-30 825.500004 0.005 847.500002 0.002 25
-20 825.500003 0.003 847.500001 0.001 25
-10 825.500003 0.003 847.500004 0.004 25
0 825.500002 0.002 847.500001 0.002 25
10 825.500002 0.003 847.500001 0.002 25
20 825.499998 -0.003 847.499999 -0.001 25
30 825.499996 -0.004 847.499998 -0.002 25
40 825.499996 -0.004 847.499996 -0.004 25
50 825.499997 -0.004 847.499997 -0.004 25
55 825.499996 -0.004 847.499998 -0.002 25
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Frequency Error vs. Voltage

LTE Band 5
e Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

10.2 826.500003 0.003 846.500002 0.003 25

12 826.500003 0.003 846.500002 0.002 25

13.8 826.500002 0.002 846.500003 0.004 25

Note: The applicant defined the normal working voltage of the adapter is from 10.2 Vdc to 13.8 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequency Error Frequency (MH2) Frequency Error
(ppm) (ppm)
-30 826.500004 0.004 846.500002 0.002 25
-20 826.500003 0.003 846.500002 0.002 25
-10 826.500004 0.004 846.500003 0.003 25
0 826.500002 0.003 846.500002 0.002 25
10 826.500003 0.004 846.500003 0.004 25
20 826.499997 -0.004 846.499999 -0.001 25
30 826.499997 -0.004 846.499999 -0.001 25
40 826.499997 -0.003 846.499998 -0.003 25
50 826.499998 -0.002 846.499996 -0.004 25
55 826.499996 -0.004 846.499999 -0.002 25
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Frequency Error vs. Voltage

LTE Band 5
e Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

10.2 829.000003 0.004 844.000003 0.003 25

12 829.000002 0.002 844.000003 0.003 25

13.8 829.000003 0.004 844.000003 0.003 25

Note: The applicant defined the normal working voltage of the adapter is from 10.2 Vdc to 13.8 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;cr:T)\/)Error Frequency (MHz) Frequ(zr;cr:T)\/)Error
-30 829.000003 0.003 844.000004 0.005 25
-20 829.000002 0.002 844.000003 0.004 25
-10 829.000004 0.005 844.000004 0.004 25
0 829.000002 0.003 844.000003 0.003 25
10 829.000003 0.004 844.000002 0.002 25
20 828.999999 -0.002 843.999997 -0.004 25
30 828.999997 -0.003 843.999998 -0.002 25
40 828.999997 -0.003 843.999999 -0.001 25
50 828.999998 -0.003 843.999998 -0.002 25
55 828.999998 -0.003 843.999999 -0.001 25
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NB-IOT
Frequency Error vs. Voltage
LTE Band 5
Voltage i
(Vo|t2) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MH2) (ppm) quency (MHz) (ppm)
10.2 836.500004 0.005 836.500003 0.003 2.5
12 836.500002 0.002 836.500003 0.004 25
13.8 836.500002 0.003 836.500002 0.002 25

Note: The applicant defined the normal working voltage of the adapter is from 10.2 Vdc to 13.8 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 20 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequency Error Frequency (MHz) Frequency Error
(Ppm) (Ppm)
-30 836.500001 0.001 836.500003 0.004 25
-20 836.500003 0.004 836.500002 0.003 25
-10 836.500002 0.002 836.500003 0.004 25
0 836.500002 0.002 836.500003 0.003 25
10 836.500003 0.004 836.500001 0.001 25
20 836.499997 -0.003 836.499997 -0.004 25
30 836.499998 -0.003 836.499997 -0.004 25
40 836.499997 -0.004 836.499997 -0.003 25
50 836.499997 -0.004 836.499999 -0.001 25
55 836.499998 -0.002 836.499997 -0.004 25
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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.

4.4.2 Test Setup

Communication )
Simulator Power Splitter ‘ 1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT
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4.4.3 Test Result
Cat-M1
LTE Band 5
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
99 % Occupied 99 % Occupied
Channel | Freauency Bandwidth (MHz) Channel | Freauency | Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20407 824.7 1.0858 0.9094 20415 825.5 1.0793 0.9019
20525 836.5 1.0846 1.0881 20525 836.5 1.0835 0.9088
20643 848.3 1.0871 0.9083 20635 847.5 1.0840 0.9067
Spectrum Plot of Worst Value
1.4 MHz / 16QAM 3 MHz / QPSK

[ Gesight Sportruen Analyzer - Drcuped BW

[ . ey
Center Freq §36.500000 MHz
n5G

‘Canter Freq: B36.500000 Mz
e Trig: Free Run AvgHetd: 111

Ref Offget 15 dB
Rel 30.00 dBm

Span MH,

#VBW 51 kHz #Sweep 300

Occupled Bandwidth Total Power 21.9 dBm
1.0881 MHz

-894 Hz
1.242 MHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

99.00 %

-26.00 dB x dB Bandwidth

Ref Offget 15 dB
Rel 30.00 dBm

Occupied Bandwidth
1.0840 MHz

Transmit Freq Error

| [ = it Spectnuen Analyzer - Drcuped BW

Ee\r:-.r Freq 847.500000 MHz
n5G

WL B . ]
Concer Freq: 847500000 Mz

dB

: | o
Laoh l\\LJ-JM‘h’J-"l »lLI‘dJ'I'I'H

enter 847,95 MHz
WRes BW 16 kHz

Span 20 MHz|

#VBW 51kHz #Sweep 300 ms

Total Power 21.7 dBm

-626.50 kHz
1.347 MHz

% of OBW Power
xdB

99.00 %

-26.00 dB

Report No.: RF180723C02 Page No. 45/ 97

Report Format Version: 6.1.1




0

BUREAU
VERITAS

[ Gesight Sportruen Analyzer - Drcuped BW

LTE Band 5
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel | Frequency Bandwidth (MHz) Channel | Freauency Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20425 826.5 1.0820 0.9068 20450 829.0 1.0896 0.9128
20525 836.5 1.0825 0.9125 20525 836.5 1.0901 0.9119
20625 846.5 1.0835 0.9144 20600 844.0 1.0913 0.9125
Spectrum Plot of Worst Value
5 MHz / QPSK 10 MHz / QPSK

Ee\r:-.r Freq 846.500000 MHz

Concer Freq: B45,500000 Mitz
Te Trig: Fres Run

AvgiHold: 114

Ref Offget 15 dB
Rel 30.00 dBm

#VBW 51 kHz

Occupled Bandwidth Total Power 22.8 dBm
1.0835 MHz

-1.7072 MHz
1.321 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %

-26.00 dB

Ref Offget 15

dB

Ref 30.00 dBm

Span 20 MHz|
#Sweep 300 ms

| " {W-_»"
| e
i
Bl |center 842 mHz
#Res BW 16 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Span 20 MHz|

#VBW 51kHz #Sweep 300 ms

Total Power 22.9 dBm
1.0913 MHz
-3.7803 MHz

1.368 MHz

% of OBW Power
xdB

99.00 %

-26.00 dB
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NB-IOT
99 % Occupied Bandwidth (kHz)
LTE Band 5
Frequency . Sub-carrier spacing o
Channel (MH2) Modulation | Ntones (kHz) 99%
BPSK 1@0 3.75 48.86
QPSK 1@0 15 117.28
24041 824.1
QPSK 3@3 15 143.18
QPSK 12@0 15 184.64
BPSK 1@0 3.75 49.87
QPSK 1@0 15 124.01
20525 836.5
QPSK 3@3 15 128.48
QPSK 12@0 15 185.03
BPSK 1@47 3.75 48.82
QPSK 1@11 15 129.24
20649 848.9
QPSK 3@3 15 129.66
QPSK 12@0 15 184.20

' Keysight Spectrum Analyzer - Occupied BW

Spectrum Plot of Worst Value

| SENSE:INT] |

M ALIGN OFF

|11:45:19 PMIun 25, 2018

#IFGain:Low

Center Freq: 836.500000 MHz
—»— Trig: Free Run
#Atten: 30 dB

Avg|Held: 11

Radio Std: None

Radio Device: BTS

Ref Offset 15 dB
Ref 30.00 dBm

Occupied Bandwidth
185.03 kHz
269 Hz
248.7 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 6.2 kHz

Total Power

% of OBW Power
x dB

23.6 dBm

99.00 %
-26.00 dB

Frequency
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4.5 Band Edge Measurement

45.1 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.

45.2 Test Setup

Communication
Simulator

4.5.3 Test Procedures

Power Splitter

—

Spectrum Analyzer

T

EUT

10 dB Attenuation

Pad

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
16 kHz and VB of the spectrum is 51 kHz (LTE Bandwidth 1.4 /3 /5 /10 /15 MHz) for Cat-M1.

c. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is

51 Hz and VB of the spectrum is 160 Hz (BPSK) for NB-IOT.

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
200 Hz and VB of the spectrum is 620 kHz (QPSK) for NB-IOT.
e. Record the max trace plot into the test report.
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45.4 Test Results
Cat-M1

LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel |

20407

| 1RB

Channel |

20643

1RB

Offset 15 dB

D1 -13.00dBm

-50 _Wlnw ¥

T T
Start 821.5 MHz

[BuREAU ]
Stop 826.5 MHZ

REW 16 kHz MAYVEW e REW 16 kHz MAYVEW e
WEBW 51 kHz 2537 d8m WEBW 51 kHz 24.03 dBm
35 Ref35 dBm Att 30 dB SWTi1s 82400 WHz 35 Ref35 dBm Att 30 dB SWTi1s 849,00 WHz
Offset 15 dB Offset 15 dB
]M] lm]
" DI-1500dEm FA " DI-1500dEm [
S [
40 ult /‘J T
50+ T T T I
&8 | &8 T T T T e et
Start 821.5 MHz 500 kHz/ Stop 826.5 MHZ Start 846.5 MHz 500 kHz/ Stop 851.5 MHZ
REW 16 kHz MAYVEW e REW 16 kHz MAYVEW e
VEW 51 kHz 3224 dBm WEBW ST kHz -29.66 dBm
35 Ref35 dBm Att 30 dB SWTi1s 823,98 MHz 35 Ref35 dBm Att 30 dB SWTi1s 249,01 WHz
Offset 15 dB

i ah ra aa

I Di-1300dEm

|
]

——

|
|
/ ;

T T
Start 846.5 MHz

T
500 ktiz/

Stop 851

5 MHz

[BuREAU ]
VERITAS
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LTE Band 5

Channel Bandwidth: 3 MHz

Channel | 20415

1RB Channel |

20635

| 1RB

REW 16 kHz MAYVEW e REW 16 kHz TIAVVEN ey g
VEW 51 kHZ -31.09 dBm WEBW ST kHz -26.90 dBm
35 Ref35 dBm Att 30 dB SWT 1.001333 s 823,99 Mz 35 Ref35 dBm Att 30 dB SWT1s 249,01 WHz
Offset 15 dB Offset 15 dB
: e : "y

D1 -13.00dBm 1

D1 -13.00dBm i

Offset 15 dB

Offset 15 dB

- ! l 1 l T - ! l 1 l [Guncaul
Start 821.5 NHz 500 ktiz/ Stop 826.5 MHz Start 846.5 MHz 500 ktiz/ Stop 851.5 MHz
Channel | 20415 | 6 RB Channel | 20635 | 6 RB
REW 16 kHz MAYVEW e REW 16 kHz MAYVEW e
VEW 51 kHz a 3218 6Bm VEW 51 kHz a 3134 68m
35 Ref35 dBm Att 30 dB SWTi1s 82400 WHz 35 Ref35 dBm Att 30 dB SWT1s 245,08 Hz

D1 -13.00dBm

DI-1300d6m |

/

et

Start 821.5 MHz 500 ktiz/

[Eoreau] i J
Stop 826.5 MHz Start 846.5 MHz

[BuREAU ]
VERITAS

Stop 851.5 MHZ
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LTE Band 5
Channel Bandwidth: 5 MHz
Channel | 20425 | 1RB Channel 20625 | 1RB
RBW 16 kiz MAVVEW  yone oy RBW 16 kiz MAVVEW  yone oy
VBW 51 Kz e VBW S Kz 240268
55 Ref 35 dBm Att 3048 SWT 1001333 5 23,99 iHz 55 Ref 35 dBm Att 3048 SWits 249,00 WHz
| offset1sas | offset1sas
i i
DI-1300dEm / \\ 0 BT1300d8m f/ \\
/A R
Y /
VM o ”|” ,W N""\
50 T T
ol b 85 b
L ! i i i [GurREAU] i J i [GurREAU]
Start 821.5 NHz 500 kHz/ Stop 826.5 MHz Start 846.5 MHz 500 kHz/ Stop 851.5 MHz
Channel | 20425 | 6 RB Channel 20625 | 6 RB
RBW 16 kiz MAVVEW  yone oy RBW 16 kiz MAVVEW  yone oy
VBW S Kz 2625 B VBW S Kz o759 8
55 Ref 35 dBm Att 3048 SWits 226 00 WHz 55 Ref 35 dBm Att 3048 SWits 249,00 WHz
| ofmsetisas Offset 15 48

.

0 BT1300d8m

0 BT1300d8m

| ,
z

Lo

[BuREAU ]
VERITAS

T
Stop 851.5 MHZ

T T
500 ktiz/

T
Start 846.5 MHz

[BuREAU ]
VERITAS

T
Stop 826.5 MHZ

-85 : T
Start 821.5 MHz 500 ktiz/
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Offset 15 dB

Offset 15 dB

Toge.
LTE Band 5
Channel Bandwidth: 10 MHz
Channel | 20450 | 1RB Channel | 20600 | 1RB
RBW 16 kiz MAVVEW  yone oy RBW 16 kiz MAVVEW  yone oy
VBW 51 Kz [ VBW S Kz 3214 8m
55 Ref 35 dBm Att 3048 SWT 1001333 5 226 00 WHz 55 Ref 35 dBm Att 3048 SWits £48.06 MHz
| offset1sas | offset1sas
| | i
I Di-1300dEm I Di-1300dEm /Jj \\\
AN
4 40|
- ! l 1 l T - ! l 1 l [Guncaul
Start 821.5 NHz 500 kHz/ Stop 826.5 MHz Start 846.5 MHz 500 kHz/ Stop 851.5 MHz
Channel | 20450 | 6 RB Channel | 20600 | 6 RB
RBW 16 kiz MAVVEW  yone oy RBW 16 kiz MAVVEW  yone oy
VBW S Kz 345208 VBW S Kz 3167 Bm
55 Ref 35 dBm Att 3048 SWits 226 00 WHz 55 Ref 35 dBm Att 3048 SWits 240,01 MHz

D1 -13.00dBm

DI-1300d5m

y /

o

e

anv

Start 821.5 MHz 500 ktiz/

[Eoreau] i J
Stop 826.5 MHz Start 846.5 MHz

[BuREAU ]
VERITAS

T
500 ktiz/ Stop 851.5 MHZ
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NB-IOT

LTE Band 5

Channel | 24041 |

BPSK

Channel

| 20649 |

[ Geight Spoctrum Anabymer - Swept 34

1 823.999000000 MHz
FRO:

IFai

i
BAvy Tyoe: AMS

Ref Offeet 16 4B Mkr1

Rel 20.00 dBm

Center 824.0000 MHz
#Res BW 51 Hz

s

#VEW 160 Hz

i

g F
i hilé

[ Geight Spoctrum Anabymer - Swept 34

Marker 1 849.001000000 MHz
N

Ref Offast 16 0B
Rel 20.00 dBm

g
E
g

I
g
2
=

Center 849.0000 MHz
#Res BW 51 Hz

s

i
BAvy Tyoe: AMS

#VEW 160 Hz

Channel |

Channel

| 20649 |

[ Geight Spoctrum Anabyzer - Swept 34

Ref Offset 15 0B Mkr1

Rel 20.00 dBm

Center £824.0000 MHz
#Res BW 200 Hz

‘Span 1.000 MHz
Sweep (FFT) ~57.93 ms (1001 pts)

#VEW 620 Hz

[ Geight Spoctrum Anabyzer - Swept 34

Ref Offset 15 0B
Rel 20.00 dBm

Center £49.0000 MHz
#Res BW 200 Hz

Center Freq §49.000000 MHz
[

#VEW 620 Hz

Channel | 24041

Channel

| 20649 |

| et Spectrurn Anahizes - Swept 54
98000000 MHz
o

B
BAvy Tyoe: AMS

Ref Offset 15 0B Mkr1

Rel 20.00 dBm

Center 824.0000 MHz
#Res BW 2.0 kHz

‘Span 1.000 MHz

#VEW 6.2 kHz #Sweep 308.0 ms (1001 pts)|

Ref Offset 15 0B
Rel 20.00 dBm

Center £49.0000 MHz
#Res BW 2.0 kHz

B
BAvy Tyoe: AMS

Center Frecy
B49.000000 MH

—

Start Freoy

‘Span 1.000 MHz |5
#Sweep 308.0 ms (1001 pts)
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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 Power Splitter I: Spectrum Analyzer

10 dB Attenuation

Pad
EUT

4.6.3 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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4.6.4 Test Results

Cat-M1
LTE Band 5
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
Peak to Average Ratio Peak to Average Ratio
Channel | Freduency (@8) Channel | Freauency (@8)
QPSK 16QAM QPSK 16QAM
20407 824.7 4.52 5.25 20415 825.5 4.44 5.14
20525 836.5 4.52 5.31 20525 836.5 443 5.17
20643 848.3 4.37 5.13 20635 847.5 4.33 5.04

Spectrum Plot of Worst Value

1.4 MHz / 16QAM

[ ieysight Spoctuen Analyoes - Power Stat £DF

Counta:1,00 MI1,00 Mp

Average Power

21.03 dBm
45.67 % at 0dB

0.0001 %

0 dB
Info BW 5.0000 MHz

3 MHz / 16QAM

in| [ Keyaight Spectnuen Analyzer - Power Siat CCDF

Free

Video,
{IF Envelope)
I

Linel{

I
External 114
I
External 21|
I

RF Bulst’
[Widsband)

—

More

1ol

Center Freq 836.500000 M

Counta:1,00 MI1,00 Mp

Average Power

21.28 dBm
45.02 % at 0dB

0.0001 %
0.0001 ‘('\1'3

Info BW 5.0000 MHz

Video,
{IF Envelope)

|v

HA

RF Bulst’
[Wideband)

More
1ol
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LTE Band 5
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr?&l:_'ezr;cy (dB) Channel Fr?&l:_'ezr;cy (dB)
QPSK 16QAM QPSK 16QAM

20425 826.5 451 4.92 20450 829.0 4.36 4.98
20525 836.5 4.48 5.13 20525 836.5 4.42 4.92
20625 846.5 4.45 5.74 20600 844.0 4.38 4.88

Spectrum Plot of Worst Value

5 MHz / 16QAM

[ ieysight Spoctuen Analyoes - Power Stat £DF

Free

Average Power [P—

Video,
20.52 dBm lIFEnuluﬂh

43.04 % at 0dB

RF Bulst’

[Widsband)
—
More

0.0001 % 1012

0 dB
Info BW 5.0000 MHz

in| [ Keyaight Spectnuen Analyzer - Power Siat CCDF

10 MHz / 16QAM

Conter Freq: 29.000000 Méz
o Trig: RF Burst €

aunta:

Free Run
I

Video,
{IF Envelope)

Average Power

2222 dBm
46.56 % at 0dB

RF Bulst’
[Widsband)

—
More

0.0001 % 1012

0dB )
Info BW 10.000 MHz

Report No.: RF180723C02

Page No. 56 / 97

Report Format Version: 6.1.1




NB-I0OT
Peak to Average Ratio (dB)
LTE Band 5
Frequency . Sub-carrier .
Channel (MH2) Modulation spacing (kHz) CCDF Limit
20525 836.5 BPSK 3.75 1.91
20525 836.5 QPSK 15 3.04 13.00
20525 836.5 QPSK 15 6.98
Spectrum Plot of Worst Value
QPSK
e\r:-.r Fr aaasuu H: . g_-_:;;ﬁ; gasmg__r:"
L #Anen: 30 B el
Average Power ]
19.94 dBm L e
38.45 % at 0dB I
Linet
| —
External 114
‘ External 2!
RFBmst’
0.0001 (Widsband)
Peak 19 dB ——
27.13 dBm More]
onom '!i'(.ua 1ol

Info BW 5.0000 MHz
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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 ‘ |: Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT

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 30 MHz to 10 GHz. 20 dB attenuation pad is connected with spectrum.
RBW = 100 kHz and VBW = 300 kHz is used for conducted emission measurement.
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4.7.4 Test Results
Cat-M1

LTE Band 5
Channel Bandwidth: 1.4 MHz

Channel 20407
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Warker 1 [T1] RBW 1 MHz [T1] AP VIEW Warker 1 [T1]
VBW 300 kHz 2228 dBm WBW 3 MHz 29,65 dBm
45 Ref28.dBm Alt 30dB SWT 501.308267 82432 MHz a5 Ref 28 ¢Bim Alt 30 dB SWT 501.308267 400705 GHz
Offset 15 dB Offset 15 dB
1

- D1 -13.00 dBm

D1 -13.00 dBm

1

-40 7M
50| s

55 T T T 1 c
Start 30 MHz

T
97 MHz/

-85
[BuREAU ]

T
Stop1GHz  NIGCEREEE

T T
Start 1 GHz

T
800 NHz/

! [BuREAU ]
Stop 10 GHz

Channel 20525
Frequency Range: 30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
REW 100 kiz TAPVEW et o REW 1 MHZ TAPVEW et o
VEW 300 kHz ) 2297 gBm VEW 3 MHz ) _28.98 Bm
45 Ref 35 dBm Alt 3048 SWT 501308267 836,01 MHz 45 Ref 35 dBm At 30dB SWT 501.308267 469693 GHz
| ofsetisas | ofset1sas
T

D1 -13.00 dBm

D1 -13.00 dBm

1
50|
e T T T T i ! T - T T T T i [Gureaul
Start 30 WHz 97 MHz/ Stop 1 GHz Start 1 6Hz 800 NHz/ Stop 10 GHz
Channel 20643
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz TOAPVEW  yorer 1 RBW 1 WHz TOAPVEW  yorer 1
VEW 300 kHz a 2372 6Bm VEW 3 MHz a _30.55 Bm
25 Ref 38 dBm Att 30 dB SWT 501308267 247 94 Hz 25 Ref 38 dBm Att 30 dB SWT 501308267 470143 Gz
Offset 15 4B Offset 15 4B
T

DI-13.00dEm

DI-13.00dEm

=5 T T T 3
Start 30 MHz

T
97 MHz/

65
[ BUREAU ]

T 1
Stop 1 GHz | VERITAS |

T
Start 1 GHz

T T
900 MHz/

T
Stop 10 GHz
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LTE Band 5

Channel Bandwidth: 3 MHz

Channel 20415

Frequency Range: 30 MHz ~ 1 GHz

Frequency Range

:1GHz ~ 10 GHz

RBI 100Ktz TOAPVEW  yer s RBW 1 liHz TAPVEW et o
VB 300 kHz 2216 3Bm VB 3 1Hz 2076 3Bm
. Ref35dBm Al 30dB SWT 501308267 82437 MHz 45 Ref 35 dBm At 30dB SWT 501.308267 471763 GHz
| ofset1sas | ofset1sas
T
T GTI300dEm T GTI300dEm
1
E E n
4 ] “M HM Wiy
-0 E
e T T T T i ! T - T T T T i T
Start 30 WHz 97 MHz/ Stop 1 GHz Start 1 6Hz 800 NHz/ Stop 10 GHz
Channel 20525
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz TOAPVEW  yer s RBW 1 1Hz TAPVEW et o
VB 300 kHz 2247 3Bm VB 3 1Hz 20,26 3B
45 Ref 35 dBm Al 30dB SWT 501308267 83538 MHz 45 Ref 35 dBm At 30dB SWT 501.308267 917420 GHz
| ofset1sas | ofset1sas
1
T GTI300dEm T GTI300dEm
1
4 ] M i " ' ' m* Y
e E
5 T T i ! T - T T T T i T
Start 30 WHz 97 MHz/ Stop 1 GHz Start 1 6Hz 800 NHz/ Stop 10 GHz
Channel 20635
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
REW 100 kHz TAPVEW ot ooy REW 1 MKz TAPVEW ot ooy
VEW 300 kHz 23.39 dBm VEW 3 HHz 2635 dBm
15 Ref 35 dBm At 3048 SWT 501.308267 245 48 1Hz 15 Ref 35 dBm At 3048 SWT 501.308267 470278 Gz
Offset 15 dB Offset 15 dB
T
M DTTI00dEm M DTTI00dEm
1
s
S5 T T T [ =5 T T T T T [
Start 30 MHz 97 Mz Stop1GHz  MUEGERENE Start 1 GHz 300 NHz/ Stop10GHz  MAECERENE
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LTE Band 5

Channel Bandwidth: 5 MHz

Channel 20425

Frequency Range:

30 MHz ~ 1 GHz

Frequency Range:

1 GHz ~ 10 GHz

RBV:I’ 100 kHz [T1] AP VIEW Warker 1 [T1] RB‘«':I"\ MHz [T1] AP VIEW Warker 1 [T1]
VBW 300 kHz 22.45 gBm VBW 3 HHz 3013 68m
a5 Ref35d8m Alt 30dB SWT 501.308267 82497 MHz 25T 35 daim Alt 30 dB SWT 501.308267 470683 GHz
Offset 15 dB Offset 15 dB
T
- D1 -13.00 dBm - D1 -13.00 dBm
1
4 '"’IM W v “mu W
50| i
e | l i l ! ! T - j l 1 l l [Guncaul
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 8Hz 900 MHz/ Stop 10 GHz
Channel 20525
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBV:I’ 100 kHz [T1] AP VIEW Warker 1 [T1] RB‘«':I"\ MHz [T1] AP VIEW Warker 1 [T1]
VBW 300 kHz 23.07 gBm VBW 3 HHz 30,67 ¢Bm
a5 Ref35d8m Alt 30 dB SWT 501.308267 832,41 WHz a5 Ref35d8m Alt 30 dB SWT 501.308267 807210 GHz
Offset 15 dB Offset 15 dB
1
- D1 -13.00 dBm - D1 -13.00 dBm
1
_407%
5 T T i ! T - T T T T i T
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 8Hz 900 MHz/ Stop 10 GHz
Channel 20625
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1) AP VIEW Warker 1 [T1] RBW 1 MHz [T1) AP VIEW Warker 1 [T1]
VEW 300 kHz 22 43 dBm VBW 3 MHz 3002 dBm
25 Ref35d8m At 30 dB SWT 501.308267 844 40 WHz 35 Ref35 dBm At 30 dB SWT 501.308267 470638 CHz
Offset 15 dB Offset 15 dB
1
N DI-1300dEm N DI-1300dEm
1

T
Start 30 MHz 97 MHz/

T
Stop 1 GHz

T T T
Start 1 GHz 900 MHz/ Stop 10 GHz
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LTE Band 5

Channel Bandwidth: 10 MHz

Channel 20450

Frequency Range:

30 MHz ~ 1 GHz

Frequency Range:

1 GHz ~ 10 GHz

RBW 100 kHz TOAPVER ey ) RBW 1 MHZ [T1] AP VIEW
VBW 300 kHz 2263d8m VBW 3 MHz
. Ref35d8m Att 30 4B SWT 501 308267 82476 Mz 45 Ref 35 dBm Att 3048 SWT 501.308267
Offset 15 dB Offset 15 dB
1
DI-13.00dEm T PT-T00dEm
1

-85

Start 30 MHz 97 MHz/

T
Stop 1 GHz

[Eoreau]
Start 1 GHz 800 NHz/

T
Stop 10 GHz

Warker 1[T1]

-30.27 dBm
3.70058 GHz

[BuREAU ]
VERITAS

Channel 20525

Frequency Range:

30 MHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

RV 100 kHZ [T AP VIEW Marker 1[T1)
VEW 300 kHz 2252 8m
a5 Ref 28 ¢Bim Att 30dB SWT 501.308267 832.23 MHz
Offset 15 dB
1

D1 -13.00 dBm

-85

REW 1 MHZ [T AP VIEW Marker 1[T1)
VEW 3 MHz -29.85 d8m
a5 Ref 28 ¢Bim Att 30dB SWT 501.308267 4.00300 GHz
Offset 15 dB
T PT-T00dEm
1

! ! ! T ! ! ! ! ! T
Start 30 WHz 97 MHz/ Stop 1 GHz Start 1 6Hz 800 NHz/ Stop 10 GHz
Channel 20600
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz TOAPVEW  yorer 1 RBW 1 WHz TOAPVEW  yorer 1
WEBW 300 kHz } 2236 dBm VEBW 3 Wiz } 2518 d8m
15 Ref 35 dBm At 3048 SWT 501.308267 3974 Hz 15 Ref 35 dBm At 3048 SWT 501.308267 404938 Gz
Offset 15 4B Offset 15 4B
T
M DTTI00dEm M DTTI00dEm
1
= ! ! T Y s T T T T T -
Start 30 MHz 97 Mz Stop1GHz  MUEGERENE Start 1 GHz 300 NHz/ Stop10GHz  MAECERENE
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NB-IOT

LTE Band 5

QPSK

Channel 24041

Frequency Range:

30 MHz ~ 1 GHz

Frequency Range:

1 GHz ~ 10 GHz

Ref35 dBm Att 30 dB

REW 100 kHz
VBW 300 kHz
SWT 501.308267

[T1] AP VEW

QOffset 15 dB

DI-13.00dBm

50|

65|

T T T T
Start 30 MHz

T
97 Wzl

T 1
Stop 1GHz

Marker 1 [T1]

|eureaU ]
VERITAS

26,65 dBm

824.08 MHz Att 30 dB

Ref35 dBm

REW 1 MHz
VBW 3 MHZ
SWT 501.308267

[T1] AP VEW

35
QOffset 15 dB

DI-13.00dBm

T T
Start 1 GHz 900 MHz/

T
Stop 10 GHz

Marker 1 [T1]

-29.33 dBm
471628 GHz

|eureaU ]
VERITAS

Channel 20525

Frequency Range:

30 MHz ~ 1 GHz

Frequency Range:

1 GHz ~ 10 GHz

REW 100 kHz [T1] AP VEW
VBW 300 kHz
25 Ref 28 Bm Att 30 9B SWT 501.308267
Offset 15 dB 1

DI-13.00dEm

Warker 1[T1)

25.91 4Bm

836.44 MHz At 30 dB

Ref 35 dBm

REW 1 MHz
VBW 3 MHz
SWT 501.308267

[T1] AP VEW

Offset 15 dB

DI-13.00dEm

Warker 1[T1)

-29.93 dBm
4.69963 GHz

T
Start 30 MHz 97 Wzl

T 1
Stop 1GHz

[Eurcaul T T
Start 1 GHz 900 MHz/

T
Stop 10 GHz

s T T T T | e T T T T T i [Eurcaul
Start 30 MHz 97 WHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 20649
Frequency Range: 30 MHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REW 100 Kz MIAPVEW e oy REVY 1 HiHz MIAPVEW e oy

VB 300 kHz 2452 3Bm VB 3 1Kz 2010 8B
15 Rt 35 dBm Att 3008 SWT 501308267 846.91 HHe 4o RE35 00M Att 3008 SWT 501308257 70188 Gz

| offset1z a8 . | offset1z a8
DT T30 dEm DT T30 dEm
1

p ,4u_w v " v
55 85 ; ; ;

|eureay ]
VERITAS
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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 m to 4 m to find the maximum polar radiated power. The
“Read Value” is the spectrum reading the maximum power value.

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

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

d. E.R.P power can be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power =
E.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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484 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable

EUT& . 3m
Support Unjts ' :

Turn Table

8°°mT emmem
T

Ground Plane

Test Receiver

[ | —
[« ol e RNe)
M""‘ 0 0 0 ey
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m

Variable

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

WAMWTAAA e

150 cmT
L

Ground Plane

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

Cat-M1

LTE Band 5

Channel Bandwidth: 1.4 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLeveI {(dBm}) Date: 2018-06-22
-10.0 PART22124
-20.0
-30.0
-40.0
-50.0|
60.0 1
-10.0
A 1000 2000. 3000. 4000. 5000. 6000, T000. 8000. Q000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : Cat-M1 Band 5 QPSK_1.4M Link_ L-CH

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

MHz dBm dBm dBm dB dB

1 pp 1649.48 -61.25 -47.51 -13.88 -43.25 -13.74 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLeveI (dBm}) Date; 2018-06-22
-10.0 PART22i24
-20.0
-30.0
-40.0
-50.0|
60.0) 1
-710.0
A 1000 2000. 3000. 4000. 5000. 6000, T000. 8000. Q000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 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 pp 1649.48 -68.85 -47.11 -13.80 -47.85 -13.74 Peazk

Report No.: RF180723C02 Page No. 67 /97 Report Format Version: 6.1.1




5 LY

T
ugg)
BUREAU
VERITAS

Middle Channel

s
g, =
= = Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch
?ﬁ&
Data: 3
ULe\reI (dBm) Date: 2018-06-22
0.0 PART22124
-20.0
-30.0
40.0
-50.0
60.0 1
70.0
80
1000 2000 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : Cat-M1 Band 5 QPSK_1.4M Link_M-CH

Tested by: Jisyong Wang
Read Limit  Ower
Freqg Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1l673.00 -62.23 -48.33 -13.00 -49.23 -13.99 Peak

Report No.: RF180723C02 Page No. 68 /97 Report Format Version: 6.1.1




[y
5 LY

T
("_2;‘>
BUREAU
VERITAS

thu_'f_r-#
& i
= =  Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

TEp28

Data: 4

ULeveI (dBm) Date: 2018-06-22

-10.0 PART22/24

-20.0

-30.0

50.0
60,0 1

-70.0

_8610[]0 2000. 3000. 4000. 5000. 6000. 7000. 2000. 9000

Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 Band 5 QPSK_1.4M Link M-CH
Tested by: Jisyong Wang
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db db

1 pp 1673.80 -61.39 -47.49 -13.80 -48.39 -13.90 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLel.reI (dBm) Date: 2018-06-22
-10.0 FART LA .5
-20.0|
-30.0]
-40.0
-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
Remak : Cat-M1 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 pp 1696.60 -68.12 -46.10 -13.00 -47.12 -14.82 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLeveI (dBm}) Date; 2018-06-22
-10.0 PART22i24
-20.0
-30.0
-40.0
-50.0|
60.0 1
-710.0
A 1000 2000. 3000. 4000. 5000. 6000, T000. 8000. Q000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 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 pp 1696.60 -61.25 -47.23 -13.80 -48.25 -14.82 Pezk
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Channel Bandwidth: 3 MHz / QPSK

Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLeveI{dBm} Date: 10-17-2018
-10.0 PART22124
-20.0
-30.0
-40.0
-50.0
60.0 4
-70.0
$ 1000 2000. 3000. 4000. 5000. G000. B2000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 HORIZOMTAL
Remak Cat-M1 Band 5 QPSK_3M Link_L-CH
Tested by: Jisyong Wang

Read Limit Over

Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm db dB

1 pp 1651.80 -61.78 -48.84 -13.88 -48.78 -13.74 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLe‘U\eI{dBm',l Date: 10-17-2018
'10'{} FARTLALSY
-20.0
-30.0]
-40.0|
-50.0
£0.0 1
-T0.0
a 1000 2000. 3000. 4000. 5000. 6000. T000. 2000. 000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 Band 5 QPSK_3M 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 1651.00 -608.99 -47.25 -13.80 -47.99 -13.74 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
GLeveI (dBm) Date: 10-17-2018
-10.0 PART22/24
-20.0|
-30.0]
-40.0|
-50.0]
-60.0| t
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. 7000. 2000. 9000
Fregquency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : Cat-M1 Band 5 QPSK_3M Link_M-CH
Tested by: Jisyong Wang
Read Limit  Ower

Freq Level Level Line

Limit Factor Remark

MHz dBm dBm dBm

1 pp 1673.80 -62.75 -48.85 -13.00

db db

-49.75 -13.98 Peak

Report No.: RF180723C02

Page No. 74 /97

Report Format Version: 6.1.1




Tze

[BUREAU |
VERITAS

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLevel{dBml Date: 10-17-2018
-10.0 PART22124
-20.0|
-30.0]
-40.0
-50.0
60.0 1
-T0.0
$ 1000 2000. 3000. 4000. 5000. 6000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 Band 5 QPSK_3M Link_M-CH
Tested by: Jisyong Wang
Read Limit Over

Freq Level Level Line

Limit Factor Remark

MHz dBm dBm dBm

1 pp 1673.80 -61.69 -47.79 -13.80

db dB

-48.69 -13.98 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLe‘Uel{dBm} Date: 10-17-2018
'10-{'\’ FARTLALS
-20.0
-30.0
-40.0
-50.0
-60.0| 1
-70.0|
5 1000 2000. 3000. 4000. 5000. G000. T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZOMTAL
Remak : Cat-M1 Band 5 QPSK_3M Link_H-CH

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

MHz dBm dBm dBm dB dB

1 pp 1695.00 -60.52 -46.58 -13.80 -47.52 -14.82 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4

DLe\l\eI{dBmI Date: 10-17-2018

-10.0 PART22124

-20.0

-30.0]

-40.0]

-50.0

-

-60.0

-70.0

1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 Band 5 QPSK_3M 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 1695.00 -61.85 -47.83 -13.80 -48.85 -14.02 Peak
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Channel Bandwidth: 5 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLe"reI {dBm) Date: 2018-06-22
-10.0 PARTZ2124
-20.0
-30.0
-40.0
-50.0
60.0 1
-10.0
A 1000 2000. 3000. 4000. 5000. 6000, T000. 8000, 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : Cat-M1 Band 5 QPSK_5M Link_L-CH
Tested by: Jisyong Wang
Read Limit Over

Freq Level Level Line

Limit Factor Remark

MHz dBm dBm dBm

1 pp 1653.00 -6l1.92 -47.25 -13.00

dB dB

-48.82 -13.77 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
{}Le"-el {dBm) Date; 2018-06-22
-10.0 PART22i24
-20.0
-30.0
-40.0
-50.0|
-60.0 !
-710.0
A 1000 2000. 3000. 4000. 5000. 6000, T000. 8000. Q000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 Band 5 QPSK _S5M Link L-CH
Tested by: Jisyong Wang
Read Limit Over

Freq Level Level Line

Limit Factor Remark

MHz dBm dBm dBm

1 pp 1653.80 -68.83 -46.26 -13.80

dB dB

-47.83 -13.77 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLe!.reI (dBm}) Date: 2018-06-22
'10'{} FARTLLLS
-20.0|
-30.0|
-40.0
-50.0
-60.0 !
-T0.0
- 1000 2000. 3000. 4000. 5000. G000, T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : Cat-M1 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 pp 1673.00 -608.82 -46.12 -13.00 -47.92 -13.90 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
{}Le"-el {dBm) Date; 2018-06-22
-10.0 PART22i24
-20.0
-30.0
-40.0
-50.0|
-60.0 !
-710.0
A 1000 2000. 3000. 4000. 5000. 6000, T000. 8000. Q000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 Band 5 QPSK_S5M Link M-CH
Tested by: Jisyong Wang
Read Limit Over

Freq Level Level Line

Limit Factor Remark

MHz dBm dBm dBm

1 pp 1673.80 -68.15 -46.25 -13.80

dB dB

-47.15 -13.98 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLeveI (dBm) Date: 2018-06-22
-10.0 PART22124
-20.0|
-30.0|
-40.0|
-50.0
-60.0| !
-70.0]
a 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : Cat-M1 Band 5 QPSK_S5M 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 1693.80 -60.81 -45.99 -13.80 -47.81 -14.82 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
{}Le"-el {dBm) Date; 2018-06-22
-10.0 PART22i24
-20.0
-30.0
-40.0
-50.0|
-60.0 !
-710.0
A 1000 2000. 3000. 4000. 5000. 6000, T000. 8000. Q000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 Band 5 QPSK_S5M Link H-CH
Tested by: Jisyong Wang
Read Limit Over

Freq Level Level Line

Limit Factor Remark

MHz dBm dBm dBm

1 pp 1693.80 -68.13 -46.11 -13.80

dB dB

-47.13 -14.82 Peak
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Channel Bandwidth: 10 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLml {dBm) Date: 2018-06-22
-10.0] PART22124
-20.0]
-30.0]
-40.0]
-50.0
1
-60.0]
-70.0]
$ 1000 2000. 3000. 4000. 5000. 6000. T7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : Cat-M1 Band 5 QPSK_16M Link_L-CH
Tested by: Jisyong Wang
Read Limit  Owver
Freq Lewvel Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB

1 pp 1658.80 -59.91 -45.21 -13.88

-46.81 -13.88 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
{}Le"-el {dBm) Date; 2018-06-22
-10.0 PART22/24
-20.0|
-30.0|
-40.0|
-50.0|
1
-60.0|
-70.0]
a 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 Band 5 QPSK_16M 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 1658.88 -59.23 -45.43 -13.80 -456.23 -13.80 Pezk
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLel.reI (dBm) Date: 2018-06-22
-10.0 PART 22124
-20.0|
-30.0]
-40.0
-50.0
1
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
S5ite : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : Cat-M1 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 pp 1673.80 -59.81 -45.11 -13.80 -46.91 -13.98 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLeb‘eI (dBm}) Date: 2018-06-22
-10.0] PART22/24
-20.0|
-30.0|
-40.0|
-50.0|
1
-60.0|
-70.0]
a 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 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 pp 1673.80 -58.83 -44.13 -13.80 -45.83 -13.90 Pezk
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 7
D|_9|,r@| {dBm) Date: 2018-06-22
-10.0 PART22124
-20.0|
-30.0|
-40.0|
50.0( 2
(4
-60.0( 15 f 7
-70.0]
® 30 1000. 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak Cat-M1 Band 5 QPSK_18M Link_H-CH
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 44 .31 -48.86 -46.87 -13.80 -35.86 -1.99 Peak
2 52.41 -55.81 -50.27 -13.80 -42.81 -5.54 Peak
3 192.54 -51.78 -44.33 -13.86 -38.78 -7.37 Peak
4 267.33 -57.65 -51.38 -13.80 -44.65 -6.35 Peak
5 346.20 -63.39 -57.89 -13.66 -50.39 -6.30 Peak
6 853.70 -62.59 -62.90 -13.080 -49.59 .31 Peak
7 1686.00 -60.81 -46.82 -13.80 -47.81 -13.99 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
DLeb‘eI (dBm}) Date: 2018-06-24
-10.0] PART22/24
-20.0|
-30.0|
-40.0|
-50.{}4’
7
A
-60.0| 5 5
-70.0]
a 30 1000. 2000. 3000. 4000. 5000. 6000. T000. B8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : Cat-M1 Band 5 QPSK_16M Link H-CH

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

MHz dBm dBm dBm dB dB

pp 42.69 -45.84 -44.98 -13.80 -32.84 -8.94 Peak
58.89 -52.72 -45.32 -13.88 -39.72 -7.40 Peak

67.53 -54.22 -45.97 -13.80 -41.22 -8.25 Peak
187.95 -b1.78 -54.63 -13.88 -48.78 -7.15 Peak
262.47 -b4.63 -58.38 -13.88 -51.63 -6.25 Peak
658.48 -84.80 -64.85 -13.88 -51.80 -8.75 Peak
1686.80 -60.01 -46.82 -13.80 -47.81 -13.99 Peak

e = A B Y I S SR L

Report No.: RF180723C02 Page No. 89 /97 Report Format Version: 6.1.1




[y
5 LY

N,
(ED
BUREAU
VERITAS

NB-IOT
LTE Band 5
Low Channel

L
& ¥
H =  Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch
Tazs
A D T
Data: 3
pLevel (dBm) Date: 2018-03-28
s PART22i24
26.7
-40.0
2
53.3 3
66.7
03000 2000, 3000. 4000. 5000. 6000. 7000. 8000. 9000
Freguency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : NB-IOT Band 5 Stand-alone_lLink L-Ch

Tested by: Getaz Yang
Read Limit Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1648.28 -57.44 -43.78 -13.680 -44.44 -13.74 Peak
2 pp 2472.30 -48.93 -38.61 -13.08 -35.83 -18.92 Peak
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UV
i % Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch
»
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AR
Data: 4
nlevel {dBm) Date; 2018-03-28
133 PART22/24
-26.7
-40.0
533 =
1
-66.7
_86100!] 2000. 3000. 4000. 5000. 6000. T000. B000. 4000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : NB-IOT Band 5 Stand-alone Link L-Ch

Tested by: Getaz Yang
Read Limit Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1648.28 -59.80 -46.86 -13.80 -46.88 -13.74 Peak
2 pp 2472.30 -53.42 -43.49 -13.00 -48.42 -18.82 Peak
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Middle Channel

a‘ug%g
H % Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch
?ﬁ:ﬂ
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Data: 5
3 Level {dBm) Date; 2018-03-29
133 PART22/24
-26.7|
-40.0]
8
-53.3 3
58
66.F| o 3
_8630 1000. 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : NB-IOT Band 5 Stand-alone_Link_ M-Ch

Tested by: Getaz Yang
Read Limit  Owver
Freg Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

48.67 -64.22 -84.34 -13.80 -51.22 0.12 Peak
162.89 -78.25 -65.20 -13.88 -57.25 -5.85 Peak
389.87 -69.94 -53.94 -13.88 -56.94 -5.88 Peak
569.32 -66.53 -64.49 -13.0@ -53.53 -2.84 Peak
B667.29 -b85.61 -65.80 -13.88 -52.81 -B.61 Peak
876.81 -03.77 -64.21 -13.80 -58.77 0.44 Peak

1672.88 -57.76 -43.86 -12.88 -44.76 -13.98 Peak
pp 2589.58 -51.96 -41.88 -13.80 -38.96 -18.88 Peak
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Data: 6
0 Level (dBm) Date; 2018-03-29
133 PART22/24
-26.7|
40.0]
53.3 8
7
4 58
86.7| 5 3“
_8630 1000. 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : NB-IOT Band 5 Stand-alone link M-Ch
Tested by: Getaz Yang
Read Limit  Ower
Freqg Lewvel Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
i 38.73 -63.85 -63.95 -13.88 -58.85 .18 Peak
2 256.98 -78.73 -64.68 -13.80 -57.73 -6.13 Peak
3 484.93 -69.11 -64.21 -13.88 -56.11 -4.98 Peak
4 648.86 -64.39 -63.51 -13.88 -51.39 -B.88 Peak
5 811.82 -64.43 -65.86 -13.80 -51.43 B.63 Peak
6 923.37 -63.62 -64.77 -13.80 -58.62 1.15 Peak
7 1673.88 -58.71 -44.81 -13.88 -45.71 -13.98 Pesak
8 pp 2509.58 -54.61 -44.53 -13.80 -41.51 -18.88 Pesk
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High Channel
50V
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A DT
Data: 3
E}Leuel {dBm) Date: 2018-03-29
133 PART22/24
-26.7|
40.0]
53.3 5
1
-66.7)
_86100!] 2000. 3000. 4000. 5000. 6000. 7000, 2000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak MNB-IOT Band 5 Stand-alone_Link_H-Ch
Tested by: Getaz Yang
Read Limit  Ower
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1697.80 -00.81 -46.76 -13.80 -47.81 -14.85 Peak
2 pp 2546.78 -56.83 -46.77 -13.80 -43.83 -18.86 Peak
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nlevel {dBm) Date; 2018-03-29
133 PART22/24
-26.7
-40.0
533 e
1
-66.7
_86100!] 2000. 3000. 4000. 5000. 6000. T000. B000. 4000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : NB-IOT Band 5 Stand-alone Link H-Ch

Tested by: Getaz Yang
Read Limit Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1697.88 -68.81 -45.96 -13.80 -47.81 -14.85 Peak
2 pp 2546.70 -53.75 -43.6%9 -13.00 -48.75 -18.06 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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