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1 Certificate of Conformity

Product: Embedded Module
Brand: AirPrime
Test Model: HL7800
Sample Status: Engineering Sample
Applicant: Sierra Wireless Inc.
Test Date: Jun. 03 ~ Jul. 01, 2020

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

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

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

6\,& A (NG

Gina Liu / Specialist

Prepared by : , Date: Jul. 09, 2020

LY //7 >
Approved by : / , Date: Jul. 09, 2020
Dylan Chiou / Project Engineer
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2 Summary of Test Results
Applied Standard: FCC Part 90 & Part 2 (LTE 26)
FCC Test Item Result Remarks

Clause
2.1046 Effective Radiated Power Pass Meet the requirement of limit

90.635 (b) q :
2.1047 Modulation Characteristics Pass Meet the requirement.
2.1055 Frequency Stability Pass Meet the requirement of limit.
90.213
2.1049 . . . -

Occupied Bandwidth Pass Meet the requirement of limit.
90.209
2.1051 o . -
90.691 Emission Masks Pass Meet the requirement of limit.
2.1051 . _— . .
90.691 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
96 691 Radiated Spurious Emissions Pass Minimum passing margin is -34.92 dB
' at 2457.00 MHz.

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

2.1

Measurement Uncertainty

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

Measurement

Frequency

Expanded Uncertainty

(k=2) (¥)

9 kHz ~ 30 MHz 3.04 dB

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

200 MHz ~ 1000 MHz 2.95dB

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

18 GHz ~ 40 GHz 1.94 dB

Report No.: RF181126C15B-3
Reference No.: 200611C05
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2.2 Test Site and Instruments
Description & Manufacturer Model No Serial No Date of Calibration D5 RElL: o
: : Calibration
Test Receiver
: N9038A MY51210203 Mar. 18, 2020 Mar. 17, 2021
Agilent
Spectrum Analyzer N9010A MY52220314 Dec. 12, 2019 Dec. 11, 2020
Agilent
Spectrum Analyzer FSU43 101261 Apr. 16, 2020 Apr. 15, 2021
ROHDE & SCHWARZ Pr- 20, Pr- 25,
HORN Antenna
CCHWARZBECK BBHA 9120D 9120D-969 Nov. 24, 2019 Nov. 23, 2020
BILOG Antenna
CCHWARZBEGK VULB 9168 9168-160 Nov. 07, 2019 Nov. 06, 2020
BILOG Antenna
CCHWARZBECK VULB 9168 9168-472 Nov. 08, 2019 Nov. 07, 2020
Fixed Attenuator MDCS18N-10 MDCS18N-10-01 Apr. 14, 2020 Apr. 13, 2021
Mini-Circuits
'\A";Iin\t/e‘:tor signal generator N5182B MY53050430 Oct. 25, 2019 Oct. 24, 2020
Eﬁg’l“p"f'e’ EMC 012645 980115 Oct. 08, 2019 Oct. 07, 2020
Er,\‘jg:“p"f'e’ EMC 330H 980112 Oct. 08, 2019 Oct. 07, 2020
RF Coaxial Cable EMC104-SM-SM-8000&
HUBERSURNNER 2000 140811+170717 Oct. 08, 2019 Oct. 07, 2020
RF Coaxial Cable EMC104-SM-SM-100
HUBERSUNNNER SUCOFLEX 104 0(140807) Oct. 08, 2019 Oct. 07, 2020
RF Coaxial Cable
WOKEN 8D-FB Cable-Ch10-01 Oct. 08, 2019 Oct. 07, 2020
Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Software E3
BV ADT 6.120103 NA NA NA
,\A/I”Fte””a Tower MFA-440H NA NA NA
I/I”Fm Table MFT-201SS NA NA NA
Antenna Tower &Turn Table
Controller MF-7802 NA NA NA
MF
Radio Communication
Analyzer Anritu MT8821C 6261806803 Jan. 18, 2020 Jan. 17, 2021
Spectrum Analyzer R&S FSW43 101582 Mar. 31, 2020 Mar. 30 2021
Eirgg]?::“re & Humidity GTH-120-40-CP-AR MAA1306-019 Sep. 10, 2019 Sep. 09, 2020
DC Power Supply 33010D 807748 NA NA
Topward
- ) Jun. 27, 2019 Jun. 26, 2020
Digital Multimeter Fluke 87-ll 70360742 Jun. 23, 2020 Jun. 22, 2021

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 10.
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3 General Information

3.1 General Description of EUT
Product Embedded Module
Brand AirPrime
Test Model HL7800

Status of EUT

Engineering Sample

Power Supply Rating

5.0 Vdc (host equipment)

12.0 Vdc (adapter)
: Cat-M1 | QPSK, 16QAM
Modulation Type
NB-loT | BPSK, QPSK
LTE Band 26 (Channel Bandwidth: 1.4 MHz) | 814.7 ~ 823.3 MHz
Cat-M1 LTE Band 26 (Channel Bandwidth: 3 MHz) 815.5 ~ 822.5 MHz
Frequency Range LTE Band 26 (Channel Bandwidth: 5 MHz) 816.5 ~ 821.5 MHz
LTE Band 26 (Channel Bandwidth: 10 MHz) 819 MHz
NB-loT | LTE Band 26 814.2 ~ 823.8 MHz
LTE Band 26 (Channel Bandwidth: 1.4 MHz) | 1IM09G7D
Cat-M1 LTE Band 26 (Channel Bandwidth: 3 MHZz) 1M09G7D
Emission Designator LTE Band 26 (Channel Bandwidth: 5 MHz) 1M09D7W
LTE Band 26 (Channel Bandwidth: 10 MHZz) 1M09G7D
NB-loT | LTE Band 26 192KG7D
LTE Band 26 (Channel Bandwidth: 1.4 MHz) | 181.55 mW
Cat-M1 LTE Band 26 (Channel Bandwidth: 3 MHZz) 196.34 mW
LTE Band 26 (Channel Bandwidth: 5 MHz) 207.01 mwW
Max. ERP Power )
LTE Band 26 (Channel Bandwidth: 10 MHz) 224.39 mW
169.43 mW (BPSK)
NB-loT | LTE Band 26

214.29 mW (QPSK)

Antenna Type

Dipole Antenna_ with 2 dBi gain

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

1. The above Antenna information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications, the laboratory shall not be held responsible.

2. 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.: RF181126C15B-3

Reference No.: 200611C05
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3.2 Configuration of System under Test
Fixture
(Powered from AC Adapter)
EUT
Test table

9

3.21

*Kept in a remote area

Radio
Communication
Analyzer

Description of Support Units

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

tests.
No. Product Brand Model No. Serial No. FCC ID
1. Adapter N/A N/A N/A N/A
2. | FedOTTTANON | pnitsu MT8821C 6201462755 N/A
No. Signal Cable Description Of The Above Support Units
1. N/A
2. IN/A

Note:

1. All power cords of the above support units are non-shielded (1.8m).

2. Item 1 was provided by client.

Report No.: RF181126C15B-3
Reference No.: 200611C05
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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
X-plane (Cat-M1 Z-axis (Cat-M1
LTE Band 26 plane ( ) S ( )
Z-plane (NB-10T) X-axis (NB-loT)
Cat-M1
LTE Band 26
26697 to 26783 | 26697, 26740, 26783 | 1.4 MHz | QPSK, 16QAM | 1 RB/0 RB Offset
ERP 26705 to 26775 | 26705, 26740, 26775 3 MHz QPSK, 16QAM | 1 RB/0 RB Offset
26715 to 26765 | 26715, 26740, 26765 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
26740 26740 10 MHz | QPSK, 16QAM | 1 RB/0 RB Offset
- Modulation 26740 26740 10MHz | QPSK, 16QAM | 6 RB/0 RB Offset
characteristics
26697 to 26783 26697, 26783 1.4 MHz QPSK 6 RB / 0 RB Offset
Frequency | 26705 to 26775 26705, 26775 3 MHz QPSK 6 RB / 0 RB Offset
Stability | 26715 to 26765 26715, 26765 5 MHz QPSK 6 RB / 0 RB Offset
26740 26740 10 MHz QPSK 6 RB / 0 RB Offset
26697 to 26783 | 26697, 26740, 26783 | 1.4 MHz | QPSK, 16QAM | 6 RB/0 RB Offset
Occupied | 26705 to 26775 | 26705, 26740, 26775 3 MHz QPSK, 16QAM | 6 RB/0 RB Offset
Bandwidth | 26715 to 26765 | 26715, 26740, 26765 5 MHz QPSK, 16QAM | 6 RB/0 RB Offset
26740 26740 10 MHz | QPSK, 16QAM | 6 RB/0 RB Offset
6 RB / 0 RB Offset
26697 to 26783 26697, 26783 1.4 MHz | QPSK, 16QAM | 1 RB/0 RB Offset
1 RB /5 RB Offset
6 RB / 0 RB Offset
26705 to 26775 26705, 26775 3 MHz QPSK, 16QAM | 1 RB/0 RB Offset
Emission 1 RB /5 RB Offset
) Mask 6 RB/ 0 RB Offset
26715 to 26765 26715, 26765 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
1 RB /5 RB Offset
6 RB / 0 RB Offset
26740 26740 10 MHz | QPSK, 16QAM | 1 RB/0 RB Offset
1 RB /5 RB Offset
26697 to 26783 | 26697, 26740, 26783 | 1.4 MHz QPSK 1 RB/ 0 RB Offset
Conducted | 26705 to 26775 | 26705, 26740, 26775 3 MHz QPSK 1 RB/ 0 RB Offset
Emission | 26715 to 26765 | 26715, 26740, 26765 5 MHz QPSK 1 RB/ 0 RB Offset
26740 26740 10 MHz QPSK 1 RB/ 0 RB Offset
Radiated 26697 to 26783 | 26697, 26740, 26783 | 1.4 MHz QPSK 1 RB/ 0 RB Offset
- E%ié‘;in 26715 to 26765 | 26715, 26740, 26765 | 5 MHz OPSK 1RB/ 0 RB Offset
26740 26740 10 MHz QPSK 1 RB /0 RB Offset
Note:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation. Therefore, only ERP, modulation characteristics, occupied bandwidth items
had been tested under QPSK, 16QAM mode, the other items were performed under QPSK mode only.

2. For radiated emission above 1 GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest, 5
MHz & highest channel bandwidth for final test.
3. For radiated emissions below 1 GHz, select the worst radiated emission channel for final testing.

Report No.: RF181126C15B-3
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NB-loT
LTE Band 26
EUT
) Available Sub-carrier .
Configure Test Item Tested Channel . Modulation Ntones
Channel Bandwidth
Mode
3.75 kHz BPSK 1@0
- ERP 26692 to 26788 26692, 26740, 26788
15 kHz QPSK 3@3
i 3.75 kHz BPSK 1@0
- Modulation | 56605 15 26788 26740 @
Characteristics 15 kHz QPSK 12@0
Frequency
- Stability 26692 to 26788 26692, 26788 15 kHz QPSK 12@0
3.75 kHz BPSK 1@0
1@0
26692 15 kHz QPSK 3@3
12@0
3.75 kHz BPSK 1@0
Occupied 1@0
- . 2674
Bandwidth | 266921026788 6740 15 kHz QPSK 3@3
12@0
3.75 kHz BPSK 1@47
1@11
26788 15 kHz QPSK 3@3
12@0
3.75 kHz BPSK 1@0
1@0
26692 @
15 kHz QPSK 3@3
12@0
- Band Edge 26692 to 26788
3.75 kHz BPSK 1@47
1@11
26788 @
15 kHz QPSK 3@3
12@0
" 3.75 kHz BPSK 1@0
Peak to Average
- : 1@0
Ratio 26692 to 26788 26740 15 KHz QPSK @
3@3
; Conducted | 56695 1926788 | 26692, 26740, 26788 15 kHz QPSK 3@3
Emission
Radiated
- Emission 26692 to 26788 26692, 26740, 26788 15 kHz QPSK 3@3
Note:

1. Selection is tested with Stand-alone, In-band and Guard-band, the worst case was found in Stand-alone.
2. For radiated emission and conducted emission test, pre-tested BPSK, QPSK modulation type and found

QPSK was the worst, therefore chosen for the final test.
3. The emission measurement was based on the worst maximum conducted power.

Report No.: RF181126C15B-3
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Test Condition:

Test Item Environmental Conditions Input Power Tested By

ERP 25 deg. C, 65 % RH 12 Vdc Jisyong Wang
Frequency Stability 25 deg. C, 65 % RH 12 Vdc Getaz Yang
Occupied Bandwidth 25 deg. C, 65 % RH 12 Vdc Getaz Yang
Peak to Average Ratio 25 deg. C, 65 % RH 12 Vdc Getaz Yang
Emission Mask 25 deg. C, 65 % RH 12 Vdc Getaz Yang
Band Edge 25 deg. C, 65 % RH 12 Vdc Getaz Yang
Conducted Emission 25 deg. C, 65 % RH 12 Vdc Getaz Yang

Radiated Emission 25 deg. C, 65 % RH 12 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 and references:

Test Standard:

FCC 47 CFR Part 2
FCC 47 CFR Part 90
ANSI 63.26-2015

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

References Test Guidance:

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

Note: All test items have been performed as a reference to the above KDB test guidance.

Report No.: RF181126C15B-3 Page No. 11/ 74 Report Format Version: 6.1.1
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4 Test Types and Results
4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

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

4.1.2 Test Procedures

EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RBW is 10 MHz for
LTE mode, and VBW = 3 x RBW.

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

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

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

Conducted Power Measurement:

a. The EUT was set up for the maximum power with LTE link data modulation and link up with simulator.

b. Set the EUT to transmit under low, middle and high channel and record the power level shown on
simulator.

Report No.: RF181126C15B-3 Page No. 12 /74 Report Format Version: 6.1.1
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4.1.3 Test Setup
EIRP / ERP Measurement:
<Radiated Emission below or equal 1 GHz>
Ant. Tower 1-am
Variable
EUT& . sm .
Support Unjts ' '
—(>—E N
\ Turn Table
L1 .-
soom| i
—
Ground Plane
Test Receiver
[ | —
O O O ©o
W 0 0 0 o—y
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | =~
Turn Table D L
Absorber
e
o] AN —
A MAN
= T
Ground Plane
Test Receiver
\ [ E—
d o o o o
[ |
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
LTE Band 26
BW (MHz): 1.4
Test Configuration Initial of Power EUT
Ve Nur A e o . . Narrowband | Cell Power
Frequency ID Uplink (MHz) [ Modulation RB Size RB Offset Index (dBm/15 kHz) Power (dBm)
QPSK 1 0 0 -85 23.61
QPSK 1 5 0 -85 23.55
QPSK 3 3 0 -85 21.99
Low Range 26697 814.7 QPSK 6 0 0 -85 21.37
16QAM 1 0 0 -85 23.21
16QAM 1 5 0 -85 23.1
16QAM 3 0 0 -85 22.18
16QAM 5 0 0 -85 22.22
QPSK 1 0 0 -85 23.48
QPSK 1 5 0 -85 23.46
QPSK 3 3 0 -85 21.9
Mid. Range 26740 819 QPSK 6 0 0 -85 21.3
16QAM 1 0 0 -85 23.04
16QAM 1 5 0 -85 23.12
16QAM 3 0 0 -85 22.2
16QAM 5 0 0 -85 22.12
QPSK 1 0 0 -85 23.55
QPSK 1 5 0 -85 23.42
QPSK 3 3 0 -85 22.1
. QPSK 6 0 0 -85 21.32
High Range 26783 823.3 160AM 1 0 0 85 53.08
16QAM 1 5 0 -85 23.04
16QAM 3 0 0 -85 22.19
16QAM 5 0 0 -85 22.03
Report No.: RF181126C15B-3 Page No. 14 /74 Report Format Version: 6.1.1
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LTE Band 26
BW (MHz): 3
Test Configuration Initial of Power EUT
Ve Nur Frequency o . . Narrowband | Cell Power
Frequency ID Uplink (MHz) [ Modulation RB Size RB Offset Index (dBm/15 kHz) Power (dBm)

QPSK 1 0 0 -85 23.24
QPSK 1 5 0 -85 23.27
QPSK 1 0 1 -85 23.46
QPSK 1 5 1 -85 23.35
QPSK 3 3 0 -85 22.99
QPSK 3 3 1 -85 22.22
QPSK 6 0 0 -85 21.55
Low Range 26705 815.5 1%25'\';/' ? 8 é :gg g;:gg
16QAM 1 5 0 -85 23.1
16QAM 1 0 1 -85 23.19

16QAM 1 5 1 -85 23.2
16QAM 3 0 0 -85 22.45
16QAM 3 3 1 -85 22.28
16QAM 5 0 0 -85 22.07

16QAM 5 0 1 -85 22.2

QPSK 1 0 0 -85 23.5
QPSK 1 5 0 -85 23.55
QPSK 1 0 1 -85 23.59
QPSK 1 5 1 -85 23.39

QPSK 3 3 0 -85 22.2
QPSK 3 3 1 -85 22.24
QPSK 6 0 0 -85 21.23
. QPSK 6 0 1 -85 20.94
Mid. Range 26740 819 160AM 1 ) ) 85 53.08
16QAM 1 5 0 -85 23.23

16QAM 1 0 1 -85 23.3
16QAM 1 5 1 -85 23.11
16QAM 3 0 0 -85 22.61
16QAM 3 3 1 -85 22.25
16QAM 5 0 0 -85 22.38
16QAM 5 0 1 -85 22,11
QPSK 1 0 0 -85 23.45
QPSK 1 5 0 -85 23.54
QPSK 1 0 1 -85 23.56
QPSK 1 5 1 -85 23.43
QPSK 3 3 0 -85 22.15

QPSK 3 3 1 -85 22.2
QPSK 6 0 0 -85 21.23
. QPSK 6 0 1 -85 20.97
High Range 26775 822.5 160AM 1 0 0 5 53.19
16QAM 1 5 0 -85 23.17
16QAM 1 0 1 -85 23.27
16QAM 1 5 1 -85 23.13
16QAM 3 0 0 -85 22.37
16QAM 3 3 1 -85 22.19
16QAM 5 0 0 -85 22.32

16QAM 5 0 1 -85 22

Report No.: RF181126C15B-3
Reference No.: 200611C05
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LTE Band 26
BW (MHz): 5
Test Configuration Initial of Power EUT
Test Nuc AEHUEEY O ) . Narrowband | Cell Power

Frequency ID Uplink (MHz) [ Modulation RB Size RB Offset Index (dBm/15 kHz) Power (dBm)

QPSK 1 0 0 -85 23.35

QPSK 1 5 0 -85 23.44

QPSK 1 0 1 -85 23.38

QPSK 1 5 1 -85 23.3

QPSK 1 0 3 -85 23.21

QPSK 1 5 3 -85 23.23

QPSK 3 0 0 -85 22.51

QPSK 3 3 3 -85 22.27

QPSK 6 0 0 -85 22.2

QPSK 6 0 1 -85 22.42

QPSK 6 0 3 -85 22.26

Low Range 26715 816.5 160AM 1 ) ) 85 53.35

16QAM 1 5 0 -85 23.48

16QAM 1 0 1 -85 23.4

16QAM 1 5 1 -85 23.44

16QAM 1 0 3 -85 23.34

16QAM 1 5 3 -85 23.29

16QAM 3 0 0 -85 22.44

16QAM 3 3 3 -85 22.25

16QAM 5 0 0 -85 22.35

16QAM 5 0 1 -85 22.42

16QAM 5 0 3 -85 22.3

QPSK 1 0 0 -85 23.65

QPSK 1 5 0 -85 23.55

QPSK 1 0 1 -85 23.39

QPSK 1 5 1 -85 23.38

QPSK 1 0 3 -85 23.34

QPSK 1 5 3 -85 23.33

QPSK 3 0 0 -85 22.96

QPSK 3 3 3 -85 23.05

QPSK 6 0 0 -85 22.65

QPSK 6 0 1 -85 22.72

. QPSK 6 0 3 -85 22.39

Mid. Range 26740 819 160AM 1 ) ) a5 53.49

16QAM 1 5 0 -85 23.48

16QAM 1 0 1 -85 23.4

16QAM 1 5 1 -85 23.49

16QAM 1 0 3 -85 23.31

16QAM 1 5 3 -85 23.27

16QAM 3 0 0 -85 22.65

16QAM 3 3 3 -85 22.55

16QAM 5 0 0 -85 22.71

16QAM 5 0 1 -85 22.75

16QAM 5 0 3 -85 22.37
Report No.: RF181126C15B-3 Page No. 16/ 74 Report Format Version: 6.1.1
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LTE Band 26
BW (MHz): 5
Test Configuration Initial of Power EUT
Ve Nur Frelqulfncy o . . Narrowband | Cell Power

Frequency ID Uplink (MHz) | Modulation RB Size RB Offset Index (dBm/15 kHz) Power (dBm)

QPSK 1 0 0 -85 23.22

QPSK 1 5 0 -85 23.1

QPSK 1 0 1 -85 23.13

QPSK 1 5 1 -85 23.18

QPSK 1 0 3 -85 23.3

QPSK 1 5 3 -85 23.27

QPSK 3 0 0 -85 225

QPSK 3 3 3 -85 22.47

QPSK 6 0 0 -85 22.53

QPSK 6 0 1 -85 22.54

. QPSK 6 0 3 -85 22.44

High Range 26765 8215 160AM 1 0 0 85 53.61

16QAM 1 5 0 -85 23.42

16QAM 1 0 1 -85 23.42

16QAM 1 5 1 -85 23.32

16QAM 1 0 3 -85 23.23

16QAM 1 5 3 -85 23.27

16QAM 3 0 0 -85 22.33

16QAM 3 3 3 -85 22.26

16QAM 5 0 0 -85 22.38

16QAM 5 0 1 -85 23.38

16QAM 5 0 3 -85 23.33

LTE Band 26
BW (MHz): 10
Test Configuration Initial of Power EUT
1IEs NuL Frequency i . . Narrowband | Cell Power

Frequency ID Uplink (MHz) [ Modulation RB Size RB Offset Index (dBm/15 kHz) Power (dBm)

QPSK 1 0 0 -85 23.71

QPSK 1 5 0 -85 23.68

QPSK 1 0 3 -85 23.09

QPSK 1 5 3 -85 23.34

QPSK 1 0 7 -85 23.28

QPSK 1 5 7 -85 23.33

QPSK 4 0 0 -85 23.28

QPSK 4 2 7 -85 23.55

QPSK 6 0 0 -85 22.43

. QPSK 6 0 7 -85 22.81

Mid. Range 26740 819 160AM 1 0 0 85 53.32

16QAM 1 5 0 -85 23.18

16QAM 1 0 3 -85 23.37

16QAM 1 5 3 -85 23.22

16QAM 1 0 7 -85 23.47

16QAM 1 5 7 -85 23.63

16QAM 4 2 0 -85 23.3

16QAM 4 2 7 -85 23.49

16QAM 5 0 0 -85 22.24

16QAM 5 0 7 -85 22.7

Report No.: RF181126C15B-3
Reference No.: 200611C05
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NB-loT
LTE Band 26
Stand-alone
Frequency of Test Configuration Initial of Power EUT
NuL Mur ; . Sub-carrier Cell Power
Uplink (MHz) Modulation Nitones Spacing (kHz) | (Bm/15 kiz) Power (dBm)
BPSK 1@0 3.75 -110 21.61
BPSK 1@0 15 -110 21.62
QPSK 1@0 3.75 -110 21.7
26692 0 814.2 QPSK 1@0 15 -110 21.72
QPSK 3@3 15 -110 21.94
QPSK 12@0 15 -110 21.59
BPSK 1@0 3.75 -110 23.22
BPSK 1@0 15 -110 23.25
BPSK 1@47 3.75 -110 23.21
QPSK 1@0 3.75 -110 23.31
26740 0 819 QPSK 1@0 15 -110 23.33
QPSK 1@11 15 -110 23.34
QPSK 3@3 15 -110 23.54
QPSK 12@0 15 -110 23.05
BPSK 1@47 3.75 -110 21.67
BPSK 1@47 15 -110 21.68
QPSK 1@11 3.75 -110 21.74
26788 0 8238 QPSK 1@11 15 -110 21.77
QPSK 3@3 15 -110 21.98
QPSK 12@0 15 -110 21.55
LTE Band 26
In-Band BW (MHz): 3
Erequency of Test Configuration Initial of Power EUT
Nuc Mur : . Sub-carrier Cell Power
Uplink (MHz) Modulation Ntones Spacing (kHz) | (dBm/15 kHz) Power (dBm)
BPSK 1@0 3.75 -110 21.51
QPSK 1@0 15 -110 21.63
26698 0 814.8 QPSK 3@3 15 -110 21.81
QPSK 12@0 15 -110 21.46
BPSK 1@0 3.75 -110 23.11
BPSK 1@47 3.75 -110 23.09
QPSK 1@0 15 -110 23.2
26731 0 818.1 QPSK 1@11 15 -110 23.19
QPSK 3@3 15 -110 23.43
QPSK 12@0 15 -110 22.9
BPSK 1@47 3.75 -110 21.53
QPSK 1@11 15 -110 21.62
26782 0 8232 QPSK 3@3 15 -110 21.86
QPSK 12@0 15 -110 21.42
LTE Band 26
In-Band BW (MHz): 10 |NB-loT PRB: 30
Frequency of Test Configuration Initial of Power EUT
NuL Mur : . Sub-carrier Cell Power
Uplink (MHz) Modulation Ntones Spacing (kHz) | (dBm/15 kHz) Power (dBm)
BPSK 1@0 3.75 -110 23.07
BPSK 1@47 3.75 -110 23.09
QPSK 1@0 15 -110 23.22
26750 2 819.99 QPSK 1@11 15 -110 23.23
QPSK 3@3 15 -110 23.45
QPSK 12@0 15 -110 22.91
Report No.: RF181126C15B-3 Page No. 18/74 Report Format Version: 6.1.1
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LTE Band 26
In-Band BW (MHz): 10 |NB-loT PRB: 35
Frequency of Test Configuration Initial of Power EUT
Nur Muc : q Sub-carrier Cell Power
Uplink (MHz) Modulation Ntones Spacing (kHz) | (dBm/15 kiiz) Power (dBm)
BPSK 1@0 3.75 -110 23.13
BPSK 1@47 3.75 -110 23.11
i QPSK 1@0 15 -110 23.18
26759 2 820.89 QPSK 1@11 15 -110 23.21
QPSK 3@3 15 -110 23.38
QPSK 12@0 15 -110 22.92
LTE Band 26
Guard-Band | BW (MHz): 5
Frequency of Test Configuration Initial of Power EUT
Nur Muc : . Sub-carrier Cell Power
Uplink (MHz) Modulation Nitones Spacing (kHz) | (dBm/15 kiHz) Power (dBm)
BPSK 1@0 3.75 -110 21.51
QPSK 1@0 15 -110 21.61
26692 0 814.2 QPSK 3@3 15 -110 21.82
QPSK 12@0 15 -110 21.49
BPSK 1@0 3.75 -110 23.12
BPSK 1@47 3.75 -110 23.07
QPSK 1@0 15 -110 23.24
26716 0 816.6 QPSK 1@11 15 -110 23.25
QPSK 3@3 15 -110 23.44
QPSK 12@0 15 -110 22.89
BPSK 1@47 3.75 -110 21.53
QPSK 1@11 15 -110 21.64
26788 0 823.8 QPSK 3@3 15 -110 21.88
QPSK 12@0 15 -110 21.39
Report No.: RF181126C15B-3 Page No. 19/74 Report Format Version: 6.1.1
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ERP Power (dBm)
Cat-M1

LTE Band 26
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&‘:_'ez';cy R(Z‘gjrinn)g I:C:Crtrjrc?do;) ERP (dBm) |ERP (mW) PO"'E‘:/ZVa)“O”
26697 814.7 -7.39 32.01 22.47 176.60
26740 819.0 -7.37 32.11 22.59 181.55 H
26783 823.3 -7.59 32.32 22.58 181.13
z 26697 814.7 -12.90 32.54 17.49 56.10
26740 819.0 -12.76 3251 17.60 57.54 \%
26783 823.3 -12.82 3251 17.54 56.75
Channel Bandwidth: 1.4 MHz / 16QAM
26697 814.7 -8.33 32.01 21.53 142.23
26740 819.0 -8.31 3211 21.65 146.22 H
26783 823.3 -8.53 32.32 21.64 145.88
z 26697 814.7 -13.84 32.54 16.55 45.19
26740 819.0 -13.70 3251 16.66 46.34 \%
26783 823.3 -13.76 3251 16.60 45.71

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15

Report No.: RF181126C15B-3
Reference No.: 200611C05
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LTE Band 26

Channel Bandwidth: 3 MHz / QPSK

Plane | Channel Fr?&‘f_'ez';cy R(zfrr)g E:Crtr:fzgog) ERP (dBm) |ERP (mW) Po'?glz\/astion
26705 815.5 -7.06 32.02 22.81 190.99
26740 819.0 -7.03 32.11 22.93 196.34 H
26775 822.5 -7.11 32.18 22.92 195.88
z 26705 815.5 -12.52 325 17.83 60.67
26740 819.0 -12.42 3251 17.94 62.23 \%
26775 822.5 -12.44 32.47 17.88 61.38
Channel Bandwidth: 3 MHz / 16QAM
26705 815.5 -8.09 32.02 21.78 150.66
26740 819.0 -8.06 3211 21.90 154.88 H
26775 822.5 -8.14 32.18 21.89 154.53
z 26705 815.5 -13.55 325 16.80 47.86
26740 819.0 -13.45 3251 16.91 49.09 \%
26775 822.5 -13.47 32.47 16.85 48.42
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
LTE Band 26
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(mezr)‘cy R(za;r‘n”)g Eac’crtrgfzgoé‘) ERP (dBm) |ERP (mW) PO"'Z‘;:/Z\‘?)“O”
26715 816.5 -6.85 32.04 23.04 201.37
26740 819.0 -6.80 3211 23.16 207.01 H
26765 821.5 -6.49 31.79 23.15 206.54
z 26715 816.5 -12.31 32.52 18.06 63.97
26740 819.0 -12.19 3251 18.17 65.61 Vv
26765 821.5 -11.91 32.17 18.11 64.71
Channel Bandwidth: 5 MHz / 16QAM
26715 816.5 -7.87 32.04 22.02 159.22
26740 819.0 -7.82 3211 22.14 163.68 H
26765 821.5 -7.51 31.79 22.13 163.31
z 26715 816.5 -13.33 32.52 17.04 50.58
26740 819.0 -13.21 3251 17.15 51.88 \%
26765 821.5 -12.93 32.17 17.09 51.17

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 26

Channel Bandwidth: 10 MHz / QPSK

Plane | Channel Fr?&‘f_'ez';cy R(zfrin”)g E;Crtr:f?doé‘) ERP (dBm) |ERP (mW) PO"'Z‘:/Z\"/")“O”
26740 819.0 -6.45 32.11 2351 224.39 H
z 26740 819.0 -11.84 3251 18.52 71.12 Vv
Channel Bandwidth: 10 MHz / 16QAM
26740 819.0 -7.46 32.11 22.50 177.83 H
z 26740 819.0 -12.85 3251 17.51 56.36
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
NB-loT
LTE Band 26
BPSK
Plane | Channel Fr?&“Hezr)‘cy R(Zagjrinn)g E;Crt’:f?dog) ERP (dBm) |ERP (mW) PO'?:/ZVa)“O”
26692 814.2 -12.99 32.01 16.87 48.64
26740 819 -12.36 32.11 17.60 57.54 H
2 26788 823.8 -13.16 32.32 17.01 50.23
26692 814.2 -9.69 32.54 20.70 117.49
26740 819 -8.07 3251 22.29 169.43 \%
26788 823.8 -9.60 32.51 20.76 119.12
QPSK
26692 814.2 -11.97 32.01 17.89 61.52
26740 819 -11.34 32.11 18.62 72.78 H
~ 26788 823.8 -12.14 32.32 18.03 63.53
26692 814.2 -8.67 32.54 21.72 148.59
26740 819 -7.05 32.51 23.31 214.29 \%
26788 823.8 -8.58 32.51 21.78 150.66

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15

Report No.: RF181126C15B-3
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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.

Report No.: RF181126C15B-3 Page No. 23/74 Report Format Version: 6.1.1
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4.2.4 Test Results

Cat-M1
Spectrum Plot of Measurement
LTE Band 26
Channel 26740

signaling

NB-loT
Spectrum Plot of Measurement
LTE Band 26
Channel 26740

Report Format Version: 6.1.1
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4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stability Measurement

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

4.3.2 Test Procedure

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

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

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

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

4.3.3 Test Setup

L Oven Room
Communication

Simulator

_1 Antenna

External Power Source

EUT
DC Power Supply

Report No.: RF181126C15B-3 Page No. 25/74 Report Format Version: 6.1.1
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4.3.4 Test Results

Cat-M1
Frequency Error vs. Voltage
LTE Band 26
Channel Bandwidth: 1.4 MHz
Voltage .
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency (MHz) (opm) quency (MHz) (ppm)
10.2 814.700002 0.002 823.300000 0.004 2.5
12 814.700003 0.003 823.300000 0.002 25
13.8 814.700002 0.002 823.300000 0.005 2.5

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

Frequency Error vs. Temperature

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

-30 814.700001 0.002 823.300000 0.002 25
-20 814.700002 0.003 823.300000 0.005 25
-10 814.700002 0.003 823.300000 0.004 25
0 814.700002 0.002 823.300000 0.005 25
10 814.700002 0.003 823.300000 0.004 25
20 814.699999 -0.002 823.300000 -0.004 25
30 814.699997 -0.004 823.300000 -0.002 25
40 814.699998 -0.002 823.300000 -0.003 25
50 814.699998 -0.002 823.300000 -0.004 25
60 814.699997 -0.004 823.300000 -0.003 25
70 814.699998 -0.002 823.300000 -0.004 25
80 814.699999 -0.001 823.300000 -0.004 25
85 814.699998 -0.003 823.300000 -0.002 25

Report No.: RF181126C15B-3
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Frequency Error vs. Voltage

LTE Band 26
S 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)

10.2 815.500004 0.005 822.500000 0.003 25

12 815.500003 0.004 822.500000 0.005 2.5

13.8 815.500004 0.005 822.500000 0.003 25

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

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency MA2| " (ppm) quency MA2) " (ppm)
-30 815.500001 0.002 822.500000 0.003 25
-20 815.500001 0.001 822.500000 0.004 25
-10 815.500002 0.003 822.500000 0.002 25
0 815.500003 0.004 822.500000 0.004 25
10 815.500003 0.003 822.500000 0.001 25
20 815.499997 -0.004 822.500000 -0.004 25
30 815.499996 -0.004 822.500000 -0.002 25
40 815.499996 -0.004 822.500000 -0.003 25
50 815.499998 -0.003 822.500000 -0.002 25
60 815.499998 -0.003 822.500000 -0.001 25
70 815.499997 -0.004 822.500000 -0.005 25
80 815.499996 -0.005 822.500000 -0.002 25
85 815.499997 -0.004 822.500000 -0.005 25
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Frequency Error vs. Voltage

LTE Band 26
S 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)

10.2 816.500003 0.004 821.500000 0.002 25

12 816.500004 0.005 821.500000 0.003 2.5

13.8 816.500003 0.003 821.500000 0.003 25

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

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 816.500002 0.002 821.500000 0.003 25
-20 816.500003 0.003 821.500000 0.003 25
-10 816.500003 0.004 821.500000 0.004 25
0 816.500002 0.002 821.500000 0.001 25
10 816.500001 0.002 821.500000 0.003 25
20 816.499999 -0.002 821.500000 -0.005 25
30 816.499997 -0.004 821.500000 -0.003 25
40 816.499999 -0.001 821.500000 -0.004 25
50 816.499998 -0.002 821.500000 -0.003 25
60 816.499996 -0.005 821.500000 -0.003 25
70 816.499998 -0.003 821.500000 -0.003 25
80 816.499998 -0.002 821.500000 -0.001 25
85 816.499997 -0.004 821.500000 -0.002 25
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Frequency Error vs. Voltage

LTE Band 26
Voltage Ch | Bandwidth: 10 MH Limit (ppm)
annel Bandwidth: z
(Volts) pp
Frequency (MHz) Frequency Error (ppm)
10.2 819.000004 0.005 25
12 819.000003 0.004 25
13.8 819.000002 0.003 25

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

Frequency Error vs. Temperature

LTE Band 26
Temp. (C) Channel Bandwidth: 10 MHz Limit (ppm)
Frequency (MHz) Frequency Error (ppm)
-30 819.000002 0.002 25
-20 819.000003 0.004 2.5
-10 819.000004 0.005 2.5
0 819.000003 0.003 2.5
10 819.000002 0.002 2.5
20 818.999997 -0.004 25
30 818.999997 -0.004 25
40 818.999996 -0.005 25
50 818.999999 -0.001 25
60 818.999997 -0.003 2.5
70 818.999996 -0.005 2.5
80 818.999998 -0.003 2.5
85 818.999997 -0.003 2.5

Report No.: RF181126C15B-3
Reference No.: 200611C05

Page No. 29/74

Report Format Version: 6.1.1




(ST
?@:
1828
BUREAU
VERITAS

NB-loT
Frequency Error vs. Voltage
LTE Band 26
Voltage Low Channel High Channel Limit (opm)
(Volts) Frequency (MH2) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
10.2 814.200002 0.002 823.800002 0.002 25
12 814.200001 0.002 823.800003 0.003 25
13.8 814.200003 0.003 823.800001 0.002 25

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

Frequency Error vs. Temperature

LTE Band 26
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 814.200004 0.005 823.800001 0.002 25
-20 814.200001 0.001 823.800003 0.003 25
-10 814.200002 0.002 823.800001 0.002 25
0 814.200002 0.002 823.800003 0.003 25
10 814.200001 0.001 823.800001 0.001 25
20 814.199998 -0.003 823.799997 -0.004 25
30 814.199998 -0.002 823.799998 -0.003 25
40 814.199999 -0.002 823.799997 -0.004 25
50 814.199997 -0.004 823.799997 -0.004 25
60 814.199998 -0.003 823.799998 -0.002 25
70 814.199998 -0.002 823.799999 -0.002 25
80 814.199998 -0.002 823.799999 -0.001 25
85 814.199998 -0.003 823.799998 -0.002 25
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4.4  Occupied Bandwidth Measurement

4.4.1 Limits of Occupied Bandwidth Measurement

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

4.4.2 Test Procedure

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

4,43 Test Setup

Communication .
Simulator Power Splitter ‘ |: Spectrum Analyzer

T

10 dB Attenuation
PAD

EUT
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444 Test Results
Cat-M1

LTE Band 26

Channel Bandwidth: 1.4 MHz

Channel e

(MHz)

uency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

QPSK

16QAM QPSK 16QAM

26697

814.7

1.0868

1.0869 1.256 1.260

26740

819.0

1.0921

1.0860 1.273 1.266

26783

823.3

1.0925

1.0877 1.273 1.272

Channel Bandwidth: 3 MHz

Channel e

(MHz)

uency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

QPSK

16QAM QPSK 16QAM

26705

815.5

1.0882

1.0773 1.276 1.267

26740

819.0

1.0910

1.0778 1.277 1.268

26775

822.5

1.0861

1.0770 1.263 1.270

Spectrum Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

1.4 MHz / QPSK

1.4 MHz / QPSK

[ Keysight Spactrum Analyzer - Occupied BW

T
Center Freq 823.300000 MHz
=

AFGainiLow

Center Freq: 823.300000 MHz
AvglHld: 111

Trig: Free Run
#Atten: 30 dB

07:59:13 PM Jun 08, 2020
Radio Std: None

Radie Device: BTS.

Ref Offset 15 dB
Ref 30.00 dBm

Center 823.3 MHz
#Res BW 13 kHz

Occupied Bandwidth

#VBW 51 kHz

Total Power

1.0925 MHz

Transmit Freq Error
x dB Bandwidth

-36 Hz
1.273 MHz

% of OBW Power
x dB

Span 20 MHz
#Sweep 300 ms|

23.5 dBm

99.00 %
-26.00 dB

Center Freq
£23.300000 MHz

Freq Offset
0Hz

[ Keysight Spactrum Analyzer - Occupied BW
. 07:59:13 PM Jun 08, 2020
Radio Std: None.

Center Freq: 823.300000 MHz
AvglHld: 111

T
Center Freq 823.300000 MHz

IFGainiLow

o Trig: Free Run

#Atten: 30 dB Radio Device: BTS

Ref Offset 15 dB
Ref 30.00 dBm

Center Freq
£23.300000 MHz

Center 823.3 MHz
#Res BW 13 kHz

Span 20 MHz

#VBW 51kHz #Sweep 300 ms|

Total Power 23.5dBm

Occupied Bandwidth
1.0925 MHz
<36 Hz
1.273 MHz

Freq Offset

% of OBW Power 2

x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

ATUS

3 MHz / QPSK

3 MHz / QPSK

(= Keysight Spectrum Analyzer - Gecupied BW

T

Center Freq 819.000000 MHz
AFGain:Low

Ref Offset 15 dB
Ref 30.00 dBm

Center 819 MHz
#WRes BW 13 kHz

Occupied Bandwidth

N &
Center Fraq: 619.000000 MHz
Trig: Free Run AvglHold: 11
#Aten: 30 dB

08:12:47 PM Jun 08, 2020

Radio Std: None

Radio Device: BTS

o,
e T ———"

#VBW 51 kHz

Total Power

1.0910 MHz

Transmit Freq Error
x dB Bandwidth

-631.96 kHz
1.277 MHz

% of OBW Power
x dB

Span 20 MHz,
#Sweep 300 ms|

23.7 dBm

99.00 %
-26.00 dB

Frequency

Center Freq
819000000 MHz

Freq Offset
0Hz

[ Keysight Spectrum Analyaer - Occupied W

08:12:47 PM Jun 08, 2020

Radio 5td: None. Frequency

N &
Center Fraq: 619.000000 MHz
Trig: Free Run AvglHold: 11

#Aten: 30 dB

T
Center Freq 819.000000 MHz
HFGainLow Radio Device: BTS

Ref Offset 15 dB
Ref 30.00 dBm

Center Freq
819000000 MHz

B —

Center 819 MHz
#WRes BW 13 kHz

Span 20 MHz,

#VBW 51 kHz #Sweep 300 ms|

Occupied Bandwidth Total Power 23.7 dBm

1.0910 MHz
-631.96 kHz
1.277 MHz

Freq Offset

% of OBW Power b

x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth
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LTE Band 26

Channel Bandwidth: 5 MHz

99 % Occupied Bandwidth (MHz)
QPSK 16QAM
1.0770 1.0884
1.0871 1.0863
1.0839 1.0854

Channel Bandwidth: 10 MHz

99 % Occupied Bandwidth (MHz)
QPSK 16QAM
1.0905 1.0879

26 dB Bandwidth (MHz)
QPSK 16QAM
1.264 1.291
1.296 1.273
1.263 1.299

Frequency
(MHz)

Channel

26715
26740
26765

816.5
819.0
821.5

26 dB Bandwidth (MHz)
QPSK 16QAM
1.271 1.272

Frequency
(MHz)

Channel

26740 819.0

Spectrum Plot of Worst Value
99 % Occupied Bandwidth

26 dB Bandwidth

5 MHz / 16QAM

5 MHz / 16QAM

N &
Center Freq: 616.500000 MHz
Trig: Free Run AvglHold: 11

AFGain:Low #Aten: 30 dB

Ref 30.00 dBm

.
e
- ....-—."n»:-v""““""'\

ICenter 816.5 MHz
#WRes BW 13 kHz

Occupled Bandwidth Total Power
1.0884 MHz
-1.7145 MHz

1.291 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Frequency

Radio Device: BTS

Ref 30.00 dBm

Center Freq
816500000 MHz

ICenter 821.5 MHz
#WRes BW 13 kHz

22.9 dBm Occupied Bandwidth

Freq Offset
99.00 % W

-26.00 dB

Transmit Freq Error
x dB Bandwidth

us

1.0854 MHz

09:04:04 PM Jun 08, 2020

N &
Center Freq: 621.500000 MHz Radio Std: None Frequency
Trig: Free Run AvglHold: 111
Low  #Atten: 30 4B Radio Device: BTS

Center Freq
821500000 MHz

Total Power 23.2 dBm

Freq Offset
1.7130 MHz W

1.299 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

us

10 MHz / QPSK

10 MHz / 16QAM

[ Keysight Spactrum Analyzer - Occupied BW

s i
Center Fraq: §19.000000 MHz

Trig: Free Run AvglHold: 11
#Aten: 30 dB

R
Center Freq 819.000000 MHz

AFGain:Low

[ Keysight Spactrum Analyzer - Occupied BW
09:06:34 PM Jun 08, 2020 ]
Radio Std: None

b .
Frequency Center Freq 819.000000 MH:

Radio Device: BTS.

Ref Offset 15 dB
Ref 30.00 dBm

W #VBW 51 kHz

Occupied Bandwidth Total Power
1.0905 MHz

-3.7809 MHz
1.271 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

SIFGainiLow

12:31 PM Jun 08, 2020

NSE.IL i 151
Center Freq: £19.000000 MHz Radio Std: None Frequency
Trig: Free Run AvglHold: 111

#Aten: 30 dB

iz
Radio Device: BTS

Ref 30.00 dBm

Center Freq
£19.000000 MHz

Span 20 MHz
#Sweep 300 ms|

24.7 dBm Occupied Bandwidth

FreqOffset
99.00 % b

-26.00 dB

Transmit Freq Error
x dB Bandwidth

1.0879 MHz

Center Freq
£19.000000 MHz

g,
e
T U RO PO

Span 20 MHz

#VBW 51kHz #Sweep 300 ms|

Total Power 22.7 dBm

FreqOffset
-3.7793 MHz b

1.272 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB
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NB-loT
LTE Band 26
Frequency . Sub-carrier 2 Occ.upied A d'.3
Channel (MH2) Modulation Ntones Spacing (kHz) Bandwidth Bandwidth
(kHz) (kHz)
BPSK 1@0 3.75 39.22 29.23
BPSK 1@0 15 96.893 125.9
26692 814.2 QPSK 1@0 3.75 35.494 29.09
QPSK 1@0 15 97.013 111.7
QPSK 12@0 15 184.16 262.30
BPSK 1@0 3.75 57.87 38.47
BPSK 1@0 15 99.876 110.5
26740 819 QPSK 1@0 3.75 54.086 41.25
QPSK 1@0 15 98.402 126.0
QPSK 12@0 15 191.99 265.00
BPSK 1@47 3.75 58.74 36.36
BPSK 1@0 15 97.860 122.3
26788 823.8 QPSK 1@0 3.75 59.033 41.55
QPSK 1@0 15 108.46 128.2
QPSK 12@0 15 188.00 265.30
Spectrum Plot of Worst Value
99 % Occupied Bandwidth 26 dB Bandwidth
e e [T m—

Radio Std: None Frequency Fiadio Sid None. Frequency

Center Freq 819.000000 MHz Ganter Freq 615.000000 WHE
Run Avg|Hold: 11

Center Freq 823.800000 MHz Center Freq: B23.800000 MHz

- Trig: Free Ru - Trig: Free Run AvglHold: 111

AFGain:Low #Atten: 30 dB Low #Atten: 30 dB Radio Device: BTS

Ref Offset 16 dB

Ref 30.00 dBm Ref 30.00 dBm
Center Freq

819.000000 MHz

Center Freq

o e 823.800000 MHz
e Pt
f

‘Span 1 MHz

#VBW 6.2 kHz #Sweep 300 ms| #VBW 6.2 kHz

Occupied Bandwidth Total Power 25.1 dBm
188.00 kHz

Transmit Freq Error -1.210 kHz % of OBW Power 99.00 %
x dB Bandwidth 265.3 kHz x dB -26.00 dB

Occupied Bandwidth Total Power 24.7 dBm
191.99 kHz

Transmit Freq Error -2.692 kHz % of OBW Power 99.00 %

x dB Bandwidth 265.0 kHz x dB -26.00 dB
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45 Emission Mask Measurement

45.1 Limits of Emission Mask Measurement

LTE Band 26

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

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

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

45.2 Test Setup

Communication )
Simulator Power Splitter ‘ |: Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT

4.5.3 Test Procedures

a. The measurement used the power splitter via EUT RF power connector between simulation base station
and spectrum analyzer.
b. Record the test plot.
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45.4 Test Results
Cat-M1

LTE Band 26
Channel Bandwidth: 1.4 MHz / QPSK
Channel | 26697 | 1 RB |  Channel | 26783 | 1 RB

Multiview | Spactrum | =]
dm  Offser 15.20 d& Maode Auto FFT

[Mutiview ]Spe:trum |
RefLevel 3520 dm  Offser Mode Auto FET

el Lowel o5

SGL SGL
Count 100/100 Count 100/100

e |
i G
0 e O
. 20
o . 000
1
- ‘ o cen
| |
- | 10 ¢ 1 L
2 L x I
\ 1
\ ‘ v Ll
| TN <
“ = @ . il e g \‘l'\;”'\l 4 | i
N — iM RO Ay | ~
T Ul — _ ~ = S N Vs My —
7 Ty T
I »
L -
CF B14.7 MHz 1001 pis 300.0 kHz, Span 3.0 MHz CF 823.3 MHz 1001 pis 300.0 kHz, Span 3.0 MHz
2 Result Summary 2 Result Summary
Sub Block A Center 81470 MHZ Tx Power 19,04 dBm. RBW 20,000 kHz Sub Block A Center 823.30 MHZ TrPower 19.21 dBm
Tu Bandwidth 1,400 MHz MNone Ta Bandwidth 1,400 MHz e

0 MHZ
4 MHZ 07 dBm 8 dB 07
£24.01406 MHZ -48.40 dBm 61 dB -28.40 dB
824.03900 MHz -12.78 dB

T
rasor gL szt g

26783 | 6 RB

Channel | 26697 | 6 RB Channel
|

SGL
Count 100/100

SGL
Count 100/100

Multiview | Spactrum
#m Offset

Wiode At T

el Lowel o5

Mode =uts FIT

QAT PR

it Chilck
0 By

20 e

O TR
10 6o, 1 R i

&

EF 5233 Wiz 1001 prs 300.0 kriz Span 3.0 Mz

CF B14.7 Mz 1001 pis 300.0 kriz Span 3.0 Mz

2 Result Summary 2 Result Summary
sub Block A Center B14.70 MHZ T« Power 7101 dBm RBW 20,000 kHz Sub Block A
Tx Bandwidth 1,400 MHz None

4392 MHZ

TxPower 21.27 dBm RBW 20000 kHz
Tx Bandwidth 1,400 MHz None

824.01406 MHz
100000 kHz 824.11105 MHz

815.51105 MHz

L
EUErHT i
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LTE Band 26
Channel Bandwidth: 1.4 MHz / 16QAM
Channel | 26697 | 1 RB |  Channel | 26783 | 1 RB

Multiview | Spectrum | [=]
dm  Offser 15.20 d& Maode Auto FFT

Jspectrum | [
20d8m  Offser 15.20 4B Mode Auto FET

[Mutiview
Ref Lovel 5

Ref Lovel &

SGL
Count 100/100

SGL
Count 100/100

QAT PR

it Chelck 7 &
o o P
20 EFe
0 o A 0 o0
o o cee
I il
‘ -10 dbin
f
2 20
— / \ _ . iy I
» 4 T
: \"I T
- | ‘
iy = T
)
CF B14.7 MHz 1001 pis 300.0 kHz, Span 3.0 Mz | | |EF 523.3 MHz _ 1001 pis 300.0 kHz, Span 3.0 MHz
2 Result summary 2 Result summary
sub Block A Center B14.70 MHz REW 20000 kiz Sub Block A Center 823.30 MHZ TxPower 70.87 dBm RBW 20,000 kHz
Tx Bandwidth 1 N Tx Bandwidth 1,400 MHz None

MHZ 6
824.00156 MHz -48.17 dBm
824.28216 MHz -32.19 dBm

813.99531 MHz

k" 51.43 dBm
000 737, kHz 300.000 Hz 815.40156 MHz -62.08 dBm
37.500 kHz 1.500 MHz 100.000 kHz 815.43900 MHz -27.83 dBm

100.000 kHz

o T

Date: Q.JUN 2

Channel | 26697 | 6 RB Channel | 26783 | 6 RB

Multiview | Spectrum | | =]

[Muitiview | spectrum | (

RefLoval 2520 B  Offset 15,20 8 Wode A0t FFT EES Rl Lovel 5520 b Offset 15,2030 Woda T FFT ETS
Count 100/ 100 Count 100/ 100
airere |
7 e
0 Mg
20 208
0one 0
o o cee - —
[ | I/ I
10 00 I i
T ] T
21 { - 20 1
| | | |
— " - = 0 4 - | i .
1 " .
- i ¥ @ - - I
" = T
U f W
/ 40 i
¥ 8147 Mz 1061 pis 00,0 Kz Span .0 iz | | [cF Bz Mz 001 pis 00,0 Kz Span 5.0 Mz
2 Result Summary 2 Result Summary
Sub Block A Center B14.70MHz T Power 21,10 dBm REW 70,000 kiz Sub Block A Center §23.30 MHz T Rower 2120 dbm REW 20,000 kiz
T Bandwidth 1,400 MHz N T Bandwidth 1,400 Miz None

MHz 37 2.19476 MHZ 37
. Iz 54.91 .91 822.59219 MHz .21 dB
“52.66 dBm 326 737,300 1 e 824.00156 MHz 32.28 dB
815.43500 MHz __ -21.47 dBm____ -42.57 dB -5.47 dB 1 S0 v 1000 i 824.03900 MHz -8.35 dB
woady T Vinisais

Data: Q.UUN

W4B18
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LTE Band 26
Channel Bandwidth: 3 MHz / QPSK
Channel | 26705 | 1 RB |  Channel | 26775 | 1 RB

[Muitiview | spectrum | L]
RefLeval 3520 dem  Offset 1520 3 Wode Aumo FrT

Multiview | spectrum | (8|
Ref Level 3520 ddm  Offset 1520 4B Maode Auto FFT

SGL SGL
Count 100/100 Count 100/100

gerere crere
|
it Gk s enit ok
0 dhepr ey 0 B
. Fy.
"
iy
0 Bm 0 cam i
|
x 0
o
. 30 i i i
N
|
. w TR I I s LT
7 W T m
[l h | m
— T i = =0 F
| e TWT i [T B 1 — 7 ‘ .
T i — T 7
CF B15.5 MHz 1001 pis 600.0 kHz, Span 6.0 MHz CF 8227.5 MHz 1001 pis 600.0 kHz, Span 6.0 MHz
2 Result Summary 2 Result Summary
Sub Block A Center §15.50 MHzZ T Power 19,04 dBm RBW 20,000 kHz Sub Block A Center 822.50 MHZ TxPower 19,56 dBm RBW 20,000 kHz
Tu Bandwidth 3,000 MHz N Tx Bandwidth 3,000 MHz. None

813.95949 MHz 820.95949 MHz 62
813.98438 MHz dB 820.99688 MHz 51 dBm
MHz 300.000 Hz 817.00313 MHz -78.82 dBm -9 dB - 1.538 MHz 300.000 824.00937 MHz -62.78 dBm -82.34 dB -42.78 dB
3,000 MHz 100.000 kHz 817.06458 MHz -51.64 dBm -70.68 dB -38.64 dB 3,000 MHz 100.000 kHz 824.04051 MHz -37.66 dBm -57.22 dB -24.66 dB
Ry wwa e il I ooy T

a3 Data: 9 JUN 3 0950

Channel | 26705 | 6 RB Channel

[Muitiview | spectrum | L]
RefLeval 3520 dem  Offset 1520 3 Wode Aumo FrT

26775 | 6 RB

Multiview | spectrum | (8|
Ref Level 3520 ddm  Offset 1520 4B Maode Auto FFT

SGL SGL
Count 100/100 Count 100/100

; \
]
(1At}
(RN
il
|
W1
,{ \ I
) I | v \
| o - I
it -
CF B15.5 MHz 1001 pis 600.0 kHz, Span 6.0 MHz CF 8227.5 MHz 600.0 kHz, Span 6.0 MHz
2 Result Summary 2 Result Summary
Sub Block A T Power 21.08 dBm RBW 20,000 kHz Sub Block A Center 822.50 MHZ TxPower 20,99 dBm RBW 20,000 kHz
Tx Bandwidth 10 MHz N h N

813.49606 MHz
813.98438 MHz
817.00313 MHz 69 dBm
817.04653 MHz -45.51 dBm

819.62940 MHz
820.99063 MHz
824.00937 MHz
824.19699 MHz

T T
20000

R —
ERCEE ] 1 —

Data: 0.JUN X

Date. 9.4
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LTE Band 26
Channel Bandwidth: 3 MHz / 16QAM
Channel | 26705 | 1 RB |  Channel | 26775 | 1 RB

[Muitiview | spectrum | < ||[muitiview 7 spectrum | |

RefLevel 3520 d®m  Offser 15.20 dB Mode Auto FET SGL Ref Level 3 dm  Offser 1520 d8 Maode Auto FFT SGL

Count 100/ 100 Count 100/100
aurere
\
it Chlee omit Gk

0 dhepr ey 0 B

20 208

oo oo

o o con

1 y
x x
30 6o
m .
“ = = “ ] .'\I' T <
_ - P q“ H I
. ] - d y —
n ) ‘ - ) I N I I
il . \

CF B15.5 MH2 1001 pis £00.0 kHz, Span 6.0 MHz | RCF 827.5 MH2 1001 pis. 600.0 kHz, Span 6.0 MHz
2 Result Summary 2 Result Summary

Sub Block A Center 81550 MHZ Tx Power 20.54 dBm RBW 20,000 kHz Sub Block A TxPower 20,06 dBm RBW  20.000 kHz

Tu Bandwidth 3,000 MHz Ne Ty Bandwidth 3,000 MHz None

x B Iz -64.97 m 8 9 |z -79.3! m 99.41 dB
300.000 Hz 817.00937 MHz -79.30 dBm -99.84 dB -59.30 824.00937 MHz -64.45 dBm -84.50 dB
100.000 kHz 817.04653 MHz -52.37 dBm -72.91 dB -39.37 di 100.000 kHz 824.04051 MHz -31.17 dBm -51.22 dB
e | ] Lo
Dt 8.0 2020 210405 Dl N 2020 211034

Channel | 26705 | 6 RB Channel | 26775 | 6 RB
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2 Result Summary 2 Result Summary
sub Block A Center §15.50 MHZ T« Power 7101 dBm RBW 20,000 kHz Sub Block A Center  822.50 MHZ TxPower 2 RBW 20000 kHz
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82097812 MHz
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LTE Band 26
Channel Bandwidth: 5 MHz / QPSK
Channel | 26715 | 1 RB |  Channel | 26765 | 1 RB
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2 Result Summary 2 Result Summary
Sub Block A Center 816.50 MHZ Tx Power 22.98 dBm RBW 20,000 kHz Sub Block A Center  821.50 MHZ TrPower 23.27 dBm
Tu Bandwidth 5,000 MHz Ne Ty Bandwidth 5,000 MHz
813.95749 MHz 66720 MHz
- ) 813.99375 MHzZ 99375 MH2Z .68 m .61
3 So0mcH:  B19.03125 MKz .00 2 iz 824.00625 MHz 110 dBm 8137 dB 110 dB
5.000 M 1000 81906253 Mz -40.35 dB 5000 Mz 824.04251 MHz __-35.70 dBm 5897 dB___-2270 4B
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.
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2 Result Summary 2 Result Summary
Sub Block A Center 816.50 MHZ RBW 20,000 kHz Sub Block A Center  821.50 MHZ TrPower 21.43 dBm RBW  20.000 kHz
MNone Ty Bandwidth 5,000 MHz _ None
07 100. 8.83737 MHz .41 m .41
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LTE Band 26
Channel Bandwidth: 5 MHz / 16QAM
Channel | 26715 | 1 RB |  Channel | 26765 | 1 RB

[Muitiview | spectrum | < ||[muitiview 7 spectrum | |
RefLevel 30.00 dm  Offser 15.20 dB Mode Auto FET SGL Ref Level 3000 ddm  Offset 1520 4B Maode Auto FFT SGL
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R— | - ——
CF B16.5 MH2 1001 pis 1.0 MHz, Span 10.0 MHz | RCF 821.5 MHz 1001 pis. 1.0 MHz, Span 10.0 MH2
2 Result Summary 2 Result Summary
Sub Block A Center 816.50 MHZ Tx Power 21.69 dBm RBW 20,000 kHz Sub Block A Center  821.50 MHZ TrPower 21.53 dBm RBW  20.000 kHz
Tu Bandwidth 5,000 MHz Ne Tx Bandwidth _ None
813.95749 MHz 72726 MHz
) 813.99375 MHzZ 96875 MHZ 23 m 23
2 ke o0 B19.00625 Mz 54 824.01875 MHz 95 dBm 77.48 dB 95 dB
5.000 M 1000 e 819.16263 MMz -39.66 dB 824.04251 MHz __ -23.96 dBm____-4549dB__ -10.96 dB
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prcs ] I J Reody - a0 g
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T
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2 Result Summary 2 Result Summary
Sub Block A Sub Block A

RBW 20,000 kHz
N

Center 821.50 MHZ TxPower 21.02 dBm RBW 20000 kHz
Tx Bandwidth 5,000 MHz N

8.55709 MHz 72 dBm
8.98125 MHz -79.64 dBm

-2.500 MH 300,000 Hz -81.41 -40. -2.500 M 81 M
2.538 MHz 300.000 Hz -101.43 dB -60.29 2535 M-z 300,000 Hz 824.00625 MHz -54.93 dBm
5000 MHz 100 000 kHz 819.85333 MHz -54.29 dBm -75.43 dB -41.29 dB 5000 MHz 100000 kHz 824.12259 MHz -20.18 dBm
TR O TR
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BPSK

Channel

1@0

[ Spectrum ]

Ref Level 30.00 dBm Offset 15.00 dB & RBW 300 Hz
jo ALt 30d8 SWT 12 ms @ VBW 1 kHz
TRG:IFP

SGL Count 100/100

Mode FFT

Ref Level 30.00 dBm

SGL Count 100/100

Att 30 dB @ SWT

Offset 15.00 dB & RBW 100 kHz
15 @ VBW 300 kHz
GATIFP

Mode Swesp

@1Rm AvgPwr

20 dB

CF 813.98125 MHz

691 pts

-30 dBm

Span 76.2 kHz

CF 813.9125 MHz

691 pts

Span 204.0 kHz

Channel Power
Bandwidth 37.50 kHz

Power -20.68 dBm

Tx Total -20.68 dBm

Bandwidth 100.00 kHz

Power -14.82 dBm

Tx Total -14.82 dBm

L )| | e )| e inanas
Date: 21.JUL 2020 25:40:22 WWPS01B30
Dete: 22.JUL 2020 11:00:00
Spectrum ] n,:‘,’ Spectrum ‘_..;"
Ref Level 30,00 d8m  Offset 15.00 d8 & RBW 300 Hz Ref Level 30.00 dém  Offset 15.00dB & RBW 100 kHz

o Att 30de SWT 13ms @ VBW 1kHz Mode FET Att 30de @ SWT 15 @ VBW 300 kHz Mode Sweep

SGL Count 1007100 TRG: IFP SGL Count 100/100 GAT IFR

[®1Rm AugPwr @ 1Rm AvgPwr

20 db 20dp

10 d

—
e

CF 824.01875 MHz 691 pts

-30 dBm

CF 824.0875 MHz

EEan 76.2 kHz

Channel Power
Bandwidth 37.50 kHz

Power -20,80 dBm

( )it

Date: 21.JUL 2020 23:50.00

Ready

691 pts

_—

Span 204.0 kHz

[Channel Power

Tx Total -20.80 dBm

Bandwidth 100.00 kHz

Power -13.31 dBm

Tx Total -13.31 dBm

S JU

WWPS01B30
Date: 22.JUL 2020 11:13.09
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1@0

Count 100/100

Spectrum 'g" Spectrum [‘E‘]
Ref Level 30,00 dém  Offset 15.00 d& & RBW 300 Hz Ref Level 30.00 dém  Offset 15.00dB & RBW 100 kHz
e At 30dB SWT 19ms @ VBW 1kHz Mode FFT Att 30de @ SWT 15 @ VBW 300 kHz Mode Sweep
SGL Count 100/100 TRG: IFP

GAT:IFP

(@1Rm AvgPwr

@1Rm AvgPwr

20 db

20 dB

CF 813.98125 MHz

691 pts

il

W

Channel Power

Bandwidth 37.50 kHz

Power -20,36 dBm

( )

Ready

Tx Total -20.36 dBm

EEan 76.2 kHz

CF 813.9125 MHz

691 pts Span 204.0 kHz

[Channel Power

Bandwidth 100.00 kHz

Power -13.93 dBm Tx Total -13.93 dBm

J L Lol 134:33
Date: 21.JUL 2020 23:39:46 WWPS01B30
Dete: 22.JUL 2020 10:34:33
Spectrum "3,’ Spectrum ‘_..;"
Ref Level 30,00 d8m  Offset 15.00 d8 & RBW 300 Hz Ref Level 30.00 dém  Offset 15.00dB & RBW 100 kHz

o Att 30de SWT 13ms @ VBW 1kHz Mode FET Att 30de @ SWT 15 @ VBW 300 kHz Mode Sweep

SGL Count 100/100 TRG:IFP SGL Count 100/100 GAT!IFP

(@ 1Rm AugPwr @ 1Rm AvgPwr

20 db 20 dB

10 d

]

CF 824.01875 MHz

691 pts

Channel Power

Bandwidth 37.50 kHz

Power -20,67 dBm

( )it

Date: 21 JUL 2020 23:53:32

Ready

Tx Total -20.67 dBm

23553133

-30 dBm
-40 df
peg oYY ||
=60 d
EEan 76.2 kHz CF 824.0875 MHz
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Span 204.0 kHz
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Bandwidth 100.00 kHz

Power -14.97 dBm Tx Total -14.97 dBm

Al I

Ready e
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Dete: 22.JUL 2020 11:43.21
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Ref Level 30.00 dBm
Att 30 dB
SGL Count 100/100

SWT
TRG:IFD

Offset 15.00 dB & RBW 300 Hz
13 ms & VBW

1kHz  mode FFT

Ref Level 30.00 dBm
Att 30dB @ SWT
Count 100/100 GAT:IFP

Offset 15.00 dB & RBW 100 kHz

1s @ VBW 300 kHz Mode Sweep

@ 1Rm AvgPwr

20d8

CF 813.98125 MHz

691 pts

-30 dBm

\,r\/

Channel Power
Bandwidth 37.50 kHz

Power -35,89 dBm

Tx Total -35.89 dBm

EEan 76.2 kHz
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[Channel Power
Bandwidth 100.00 kHz

Power -26.70 dBm

Tx Total -26.70 dBm
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Spectrum ng: Spectrum n_.f'
Ref Level 30,00 d8m  Offset 15.00 d8 & RBW 300 Hz Ref Level 30.00 dém  Offset 15.00dB & RBW 100 kHz
o Att 30de SWT 13ms @ VBW 1kHz Mode FET Att 30de @ SWT 15 @ VBW 300 kHz Mode Sweep
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log1o(P) dB. The limit of emission is equal to -13 dBm.

4.6.2 Test Setup

Communication
Simulator

4.6.3 Test Procedure

Power Splitter

—T

Spectrum Analyzer

T

EUT

Pad

10 dB Attenuation

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

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

c. Measuring frequency range is from 1 GHz to 9 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =1 MHz and VBW = 3 MHz are used for conducted emission measurement.
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4.6.4 TestResults
Cat-M1
LTE Band 26
Channel Bandwidth: 1.4 MHz
Channel 26697
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 9 GHz
REBW 100 kHz [T1] RM VEW Marker 1[T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 21.88 dBm VBW 3 MHz 39.33 dBm
45 Ref35dBm Att 30 dB SWT 501.308267 $14.29 MHz 35 Ref35.dBm Att 30 dB SWT 501.308267 4.89898 GHz
N Offset 15 4B N Offset 15 4B
1
DI-13.00dEm DI -13.00dBm
1
- rsu—M
@ )
Start 8 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 800 MHz/ Stop 8 GHz
Channel 26740
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 9 GHz
RBW 100 kHz [T1] RM VEW Marker 1[T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 2172.48m VBW 3 MHz _39.24 dBm
. _ Ref35 dBm Att 30 dB SWT 501.308257 £18.48 MHz 45 Ref25dBm Att 30 dB SWT 501.308267 469686 GHz
Offset 15 dB Offset 15 dB
1
DI-13.00 dEm D1-1300dBm
1
B0~ )
B T T T T T T 1 El'.'li_m!l £ T T T T T EIIIZ_EIL':I
Start 8 kHz 99.99 MHZ/ Stop 1 GHz Start 1 GHz 800 MHZ/ Stop 9 GHz
Channel 26783
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 9 GHz
RBW 100 kHz [T1] RM VEW Warker 1 [T1] RBW 1 MHz [T1] RM VEW Warker 1 [T1]
VBW 300 kHz 22.33dBm VBW 3 MHz -39.10 dBm
45 Ref280Bm Aft 3048 SWT 501.308257 822,89 MHz 35 REF250BM Aft 3048 SWT 501.308267 470888 GHz
Offset 15 dB Offset 15 dB
1
D1 -13.00 dBm D1 -13.00 dBm
1
_ED*M 5
B0~ )
B T T T T T T | &5 T T T T T [
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 800 MHz/ Stop 8 GHz

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

Channel Bandwidth: 3 MHz

Channel 26705

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

RB’\;':' 100 kHz [T1] RM VEW Marker 1[T1] RB’\;':'1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 222848 VB 3 MHz _20.01 dBm
2. Ref35 dBm At 30 dB SWT 501.308267 21444 HHz 55 RE138 dBm Att 3048 SWT 501308267 470858 GHz
Offset 15 dB Offset 15 dB
1
B 5 Lo B 5 XL 2
1
RIS et
50 (@) (@)
o i i i T i 1 | e 5 ] i i i 1 o
Start 8 Kz 9.99 Wz Stop 1 GHz Start1 Gitz 800 MHz/ Stop 9 GHz
RB’\;':' 100 kHz [T1] RM VEW Marker 1[T1] RB’\;':'1 MHz [T1] RM VEW Marker 1 [T1]
VBN 300 Kz 2241 @B VB 3 MKz 2920 gBm
2 Ref35 dBm Att 3048 SWT 501.308267 817,94 MHz 25 RET35 dBm Att 3008 SWT 501308267 470098 GHz
Offset 15 dB Offset 15 dB
T
DI 1300 dEm DI1300dim
1
'y
e i
0 | (@)
= T T T T T ! | e - 1 T T T ! fovreay]
Start 8 kiz 999 WHz/ Stop 1 GHz Start1 Giz 800 MHz/ Stop 9 GHz

Channel 26775

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz [T1] RM VEW
VB 300 kHz

35 Ref350Bm Att 3048 SWT 501.308267

Offset 15 dB
1
DI -1300 dBm
80~
B T T T T T T 1
Start 9 kHz 99.99 MHz/ Stop 1 GHz

Warker 1[T1)

21.704Bm
82138 MHz

eurREAU ]
VERITAS

Ref 35 dB
. m

RBW 1 MHz
VBW 3 MHz
SWT 501.308287

[T1] RM VEW

Aft 3098

Offset 15 dB

D1 -13.00 dBm

T T
Start 1 GHz

T T
800 MHzZ/ Stop 8 GHz

Warker 1 [T1]

-39.04 dBm
4.69738 GHz

[eEuREAU]
VERITAS

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

Channel Bandwidth: 5 MHz

Channel 26715

Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 9 GHz
REBW 100 kHz [T1] RM VEW Marker 1[T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz ) 2230 Bm VBW 3 WHz ) 39,37 dBm
2. Rer35 dBm Alt 3048 SWT 501.308267 21424 MHz 35 Ref 35 dBm Att 30dB SWT 501.308267 470018 GHz
Offset 15 dB Offset 15 dB
1
O DTI300dEm DT I300dEm
1
@ @
o i i i T i 1 | 5 ] i i i 1 oo
Start 9 iz s8.58 Mhal Stop 1 GHz Start 1 GHz 300 Hz/ Stop 5 GHz
Channel 26740
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 9 GHz
RBW 100 kHz [T1] RM VEW Marker 1[T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBIW 300 kHz ) 21,64 Bm VB 3 WHz ) _38.82 6Bm
25 Ref 35 dBm Att 30 dB SWT 501.308267 21684 HHz 25 RET35 dBm Att 3008 SWT 501.308257 469818 Gz
| offetisas " | offsetisas
1
DL 1300 dEm DI 13.00dEm
1
. 4
I _op [meEET
@
= i L i T L I | - T L i L I fovreay]
Start 9 kiz sa.89 Mhzr Stop 1 GHz Start 1 GHz 300 WHz/ Stop 9 GHz
Channel 26765
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 9 GHz
RBW 100 kHz [T1] RM VEW Warker 1 [T1] RBW 1 MHz [T1] RM VEW Warker 1 [T1]
VB 300 kHz ) 2247 ¢Bm VBW 3 WHz ) 39,18 dBm
35 Ref350Bm Att 30 48 SWT 501.308267 219.38 MHz 15 RET35 dBm Att 3008 ST 501.308267 470458 GHz
Offset 15 dB Offset 15 dB
1
D1 -13.00 dBm D1 -13.00 dBm
1
B0~ ‘
ha i T i T T i 1 i T T i T i foureau]
Start 9 iz sa.99 ikl Stop 1 GHz Start 1 GHz 800 HHz/ Stop 9 GHz

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

Channel Bandwidth: 10 MHz

Channel 26740

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz [T1] RM VEEW

VBW 300 kHz
45 Ref35dBm Aft 30 dB SWT 501.308267
Offset 15 4B
1

- D1-13.00 dEm
50|
55 T T T T T T 1

Start § kHz 99.99 MHz/ Stop 1 GHz

Marker 1 [T1]

21.70 dBm

814.74 MHz 35 Ref25.dBm

REW 1 MHz
VBW 3 MHz
SWT 501.308267

[T1] RM VEEW Warker 1 [T1]

-38.93 dBm

Att 30 dB 471138 GHz

Offset 15 4B

B TR e

dBm

[BurReau ] N !
Start 1 GHz

! [eurcau]
800 MHz/ Stop 9 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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NB-loT

LTE Band 26

Channel 26692

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

RBW 100 kiz TURIVEN ey
VBW 300 kHz 20.55 dBm
25 Ref 35 ¢Bm Aft 3048 SWT 501.308267 814.14 MHz
Offset 15 d8
1

D1 -13.00 dEm

wmww )

T T T T T T T T J |
Start 8 kHz 99.99 MHz/ Stop 1 GHz

35+

RBW 1 MHz
VBW 3 MHz
SWT 501.308257

MIRMVEW  yarker 1 1)
-38.82 aBm
Ref 35 dBm 469936 GHz

Offset 15 dB

Att 3048

DI-13.00dBm

! ! ! fovreay]
Start 1 GHz 800 MHzZ/ Stop 9 GHz

Channel 26740

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz MURIVEN oo REW 1 HHz MURIVEN oy

VBW 300 kiz 21.5248m VBW 3 Hkz _39.58 aBm
45 Ref 35 @Bm At 3048 SWT 501308287 215,98 Hiie 4o REM3500M At 3008 SWT 501 308267 470018 Gie

Offset 15 45 Offset 15 45
1
DT-1300 Jbm BT 1300 dbm
1
g0
804 <@)
ha i T i T T i 1 i T T i T i et reau]
Start s kHz 99.99 WHz/ Stop 1 GHz Start 1 GHz 800 HHzi Stop 8 GHz

REW 100 kHz MRIVEN ey oy REW 1 HHz MURIVEN iy my

VBW 300 kiz 2457 dBm VBW 3 Hhz 3873 B
55 Ref 35 dBm At 3048 SWT 501308287 2379 HHe 45 Re135dBm At 3048 SWT 501308287 450058 Gl

N Offset 15 68 N Offsst 15 6B
DT1300dEm DT 1300 dbm
1
' T
T T T T T T T | 5 T T T T T [ovreav]
Start9 kHz 99,99 MHz/ Stop1GHz  NUEGEREEN Start1 GHz 500 M2/ Stop 8 GHz

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

4.7.1 Limits of Radiated Emission Measurement

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

4.7.2 Test Procedure

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

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

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

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

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

4.7.3 Deviation from Test Standard

No deviation.
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4.7.4 Test Setup
<Radiated Emission below or equal 1 GHz>
Ant. Tower 1-4m
Variable
EUT& . sm .
Support Unjts ' '
—¢—E 7
Turn Table
SOcmT w
L
Ground Plane
Test Receiver
[ | —
O O 0O O
] 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I
Turn Table D e
Absorber
_ e
150cn) AN —
50¢ A MM
= T
Ground Plane
Test Receiver
\ R —
O O o0 O
/W] 0 0 0 &=y
For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 Test Results

Cat-M1

LTE Band 26

Channel Bandwidth: 1.4 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
l}|_e|,|e| (dBm) Date: 06-10-2020
-10.0| PART 90
-20.0
-30.0
-40.0
2
-50.0 1
-60.0
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link_L-CH
Tested by: Jisyong Wang
Read Limit Over
Freq Level Lewel Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1629.4@ -55.16 -41.54 -13.00 -13.62 -42.16 Peak

2 pp 2444.18 -51.23 -41.27 -13.88 -9.96 -38.23 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLeveI (dBm) Date: 06-10-2020
-10.0 PART 60
-20.0|
-30.0
-40.0
2
-50.0 1
-60.0
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 9@ VERTICAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link_L-CH
Tested by: Jisyong Wang
Read Limit Over
Fregq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1629.48 -55.16 -41.54 -13.8@ -13.62 -42.16 Peak

2 pp 2444.18 -50.23 -48.27 -13.80 -9.96 -37.23 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLe"'el {dBm) Date: 06-10-2020
-10.0] PART 90
-20.0|
-30.0|
-40.0|
-50.0 2
1
-60.0|
-70.0|
a 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 2000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak Cat-M1 Band 26 QPSK_1.4M Link_M-CH
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB

1

1638.88 -59.23 -45.55 -13.88 -13.68 -46.23 Peak

2 pp 2457.80 -55.11 -45.12 -13.88

-9.99 -42.11 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLeveI (dBm) Date: 06-10-2020
-10.0 PART 60
-20.0|
-30.0
-40.0
2
-50.0
1
-60.0
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 9@ VERTICAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link_M-CH
Tested by: Jisyong Wang
Read Limit Over
Fregq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1638.00 -57.26 -43.58 -13.00 -13.68 -44.26 Peak

2 pp 2457.08@ -49.13 -39.14 -13.80 -9.99 -36.13 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
oLeveI (dBm) Date: 06-10-2020
-10.0 PART A0
-20.0|
-30.0|
-40.0|
-50.0 3
1
-60.0|
-70.0|
a 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 2000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link H-CH
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1646.68 -57.85 -44.14 -13.88 -13.71 -44.85 Peak

2 pp 2469.99 -53.98 -43.9b -13.80 -10.02 -48.98 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
cLeveI (dBm) Date: 06-10-2020
-10.0 PART 60
-20.0|
-30.0
-40.0
-50.0 o
1
-60.0
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 9@ VERTICAL
Remak : Cat-M1 Band 26 QPSK_1.4M Link_H-CH
Tested by: Jisyong Wang
Read Limit Over
Fregq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1646.60 -57.23 -43.52 -13.80 -13.71 -44.23 Peak

2 pp 2469.98 -53.16 -43.14 -13.60 -10.82 -48.16 Peak
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Channel Bandwidth: 5 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
i}Le“eI (dBm}) Date: 06-10-2020
-10.0/ PART G0
-20.0|
-30.0|
-40.0|
-50.0| 2
1
-60.0|
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak Cat-M1 Band 26 QPSK_5M Link_L-CH
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1633.88 -55.99 -42.34 -13.80 -13.65 -42.99 Peak
2 pp 2449.50 -52.13 -42.15 -13.88 -9.98 -39.13 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
cLeveI (dBm) Date: 06-10-2020
-10.0| PART 60
-20.0|
-30.0|
-40.0|
-50.0 2
1
-60.0|
-70.0|
a 1000 2000. 3000. 4000. 5000. 6000. T7000. £000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 9@ VERTICAL
Remak : Cat-M1 Band 26 QPSK_S5M Link_L-CH
Tested by: Jisyong Wang
Read Limit Over
Fregq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1633.00 -56.85 -43.20 -13.00 -13.65 -43.85 Peak

2 pp 2449.58 -51.26 -41.28 -13.8@ -9.98 -38.26 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
oLeveI (dBm) Date: 06-10-2020
-10.0 FART JU
-20.0|
-30.0|
-40.0|
-50.0|
2
-60.0| ]
-70.0|
a 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 2000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak : Cat-M1 Band 26 QPSK_SM Link M-CH
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1638.008 -60.13 -46.45 -13.88 -13.68 -47.13 Peak

2 pp 2457.80 -55.56 -45.57 -13.88 -9.99 -42.56 Peak

Report No.: RF181126C15B-3 Page No. 61/ 74 Report Format Version: 6.1.1
Reference No.: 200611C05




|BUREAU |
VERITAS

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
DLeveI (dBm) Date: 06-10-2020
-10.0 PART 60
-20.0|
-30.0
-40.0
-50.0 2
1
-60.0
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 9@ VERTICAL
Remak : Cat-M1 Band 26 QPSK_S5M Link_M-CH
Tested by: Jisyong Wang
Read Limit Over
Fregq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1638.00 -58.95 -45.27 -13.80 -13.68 -45.95 Peak

2 pp 2457.08@ -50.26 -40.27 -13.80 -9.99 -37.26 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
DLeveI (dBm) Date: 06-10-2020
-10.0 PART A0
-20.0|
-30.0|
-40.0|
-50.0 7
1
-60.0|
-70.0|
a 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 2000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak Cat-M1 Band 26 QPSK_5M Link _H-CH
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1643.88 -58.99 -45.28 -13.88 -13.71 -45.99 Peak
2 pp 2464.59 -53.62 -43.61 -13.88 -10.91 -48.62 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
cLeveI (dBm) Date: 06-10-2020
-10.0 PART 60
-20.0|
-30.0
-40.0
-50.0 o
1
-60.0
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 9@ VERTICAL
Remak : Cat-M1 Band 26 QPSK_S5M Link_H-CH
Tested by: Jisyong Wang
Read Limit Over
Fregq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1643.00 -58.13 -44.42 -13.80 -13.71 -45.13 Peak

2 pp 2464.58 -53.26 -43.25 -13.60 -10.01 -48.26 Peak
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Channel Bandwidth: 10 MHz / QPSK

Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
cLeveI (dBm) Date: 06-10-2020
-10.0 PART 90
-20.0|
-30.0|
-40.0|
-50.0| 8
T
2
-60.0| F5 5
5
-70.0|
8 30 1000. 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency {MHz)
Site : 966 Chamber 5
Condition: PART 98 HORIZONTAL
Remak : Cat-M1 Band 26 QPSK_18M Link_M-CH
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 pp 44 .55 -51.39 -49.48 -13.88 -1.99 -38.39 Peak
2 168.95 -59.87 -54.96 -13.80 -4.91 -46.87 Peak
3 197.81 -62.12 -54.29 -13.88 -7.83 -49.12 Peak
4 273.47 -64.25 -57.78 -13.88 -6.47 -51.25 Peak
5 547.98 -68.81 -65.89 -13.88 -2.92 -55.01 Peak
6 997.85 -63.68 -64.44 -13.88 ©.76 -50.68 Peak
7 1638.80 -58.11 -44.43 -13.08 -13.68 -45.11 Peak
8 2457.80 -52.52 -42.53 -13.88 -9.99 -39.52 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
|}Lev.rel (dBm) Date: 06-10-2020
-10.0| PART 90
-20.0|
-30.0|
-40.0|
8
-50.0|
7
-ﬁl}.ﬁz 56
4
-70.0| 3
& 30 1000. 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART 98 VERTICAL
Remak Cat-M1 Band 26 QPSK_18M Link_M-CH

Tested by: Jisyong Wang

Read Limit Over
Fregq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 44.55 -58.64 -48.65 -13.9@ -1.99 -37.64 Peak
2 112.45 -67.14 -56.94 -13.00 -10.20 -54.14 Peak
3 193.93 -7@.35 -62.89 -13.8@ -7.46 -57.35 Peak
4 588.21 -69.72 -65.29 -13.8@ -4.33 -56.72 Peak
5 780.27 -65.11 -65.81 -13.88 -8.10 -52.11 Peak
6 793.39 -63.94 -64.69 -13.88 B.75 -58.94 Peak
7 1638.08 -56.11 -42.43 -13.80 -13.68 -43.11 Peak
8 pp 2457.88 -47.92 -37.93 -13.80 -9.99 -34.92 Peak
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NB-loT
LTE Band 26
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

0 Level (dBm) Date: 2020-06-07

-10.0 PART 90

-20.0|

-30.0|

-40.0|

-50.0|

-60.0|

-70.0|

1000 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)

Site : 966 Chamber 5

Condition: PART 98 HORIZONTAL

Remak : NB-IOT Band 26 Stand-alone_Link_L-Ch

Tested by: Jisyong Wang
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1628.40 -59.85 -45.06 -13.80 -14.79 -46.85 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
oLeym {dBm) Date: 2020-06-07
-10.0 PART 90
-20.0|
-30.0|
-40.0|
-50.0 3
-60.0|
-70.0|
& 1000 2000. 3000. 4000. 5000. 6000. 7000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART 98 VERTICAL
Remak : NB-IOT Band 26 Stand-alone_Link_L-Ch
Tested by: Jisyong Wang
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1628.48 -53.95 -39.16 -13.80 -14.79 -408.95 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

i.}Le!.lb:h:-l (dBm)

Date: 06-08-2020

-10.0

FRRT LI L5

-20.0

-30.0

-40.0|

1000 2000. 3000. 4000. 5000. 6000. 7000.
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remak : NB-IOT Band 26 Stand-alone_Link M-Ch
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1638.00@ -57.52 -43.84 -13.80 -13.68 -44.52 Peak

2000. 9000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
oLeV\eI (dBm) Date: 06-08-2020

-10.0 FART L5

-20.0]

-30.0

-40.0

-50.0

-60.0

-10.0|

1000 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remak : NB-IOT Band 26 Stand-alone_Link_M-Ch
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1638.00 -54.99 -41.31 -13.80 -13.68 -41.99 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
ﬂLeveI (dBm) Date: 06-08-2020
-10.0] PART 90
-20.0|
-30.0|
-40.0|
-50.0]
7
60.047
- 5 6
-70.0|
h 30 1000. 2000. 3000. 4000. 5000. 6000. T000. B8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART 9@ HORIZONTAL
Remak MB-IOT Band 26 Stand-alone Link H-Ch
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 pp 43,58 -53.33 -51.86 -13.80 -1.47 -48.33 Peazk
2 59.1@ -64.49 -57.89 -13.88 -7.48 -51.49 Peak
3 163.86 -01.17 -56.85 -13.88 -5.12 -48.17 Peak
4 196.84 -64.43 -56.69 -13.808 -7.74 -51.43 Peak
5 627.52 -67.24 -6b6.41 -13.88 -8.83 -54.24 Peak
6 867.11 -85.70 -66.99 -13.88 ©.39 -52.70 Peak
7 1647.68 -57.11 -42.38 -13.88 -14.73 -44.11 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
|}Le'.l\el (dBm) Date: 06-08-2020
-10.0| PART 90
-20.0
-30.0|
-40.0|
-50.01 !
60.0f"
5 B
Fo.0f34
a 30 1000. 2000. 3000. 4000. 5000. 6000. 2000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART 98 VERTICAL
Remak MB-IOT Band 26 Stand-alone_Link_H-Ch
Tested by: Jisyong Wang
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 43.58 -52.61 -51.14 -13.88 -1.47 -39.61 Peak
2 69.77 -68.84 -52.44 -13.88 -3.48 -47.84 Peak
3 233.70 -72.66 -66.80 -13.88 -6.66 -59.66 Peak
4 439.34 -71.39 -65.76 -13.88 -5.63 -58.39 Peak
5 685.21 -66.98 -66.13 -13.88 -8.77 -53.90 Peak
6 884.57 -65.59 -66.88 -13.88 ©.49 -52.59 Peak
7 pp 1647.68 -52.83 -37.30 -13.80 -14.73 -39.83 Peak
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5 Pictures of Test Arrangements
Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

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

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

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

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

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

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

- END ---
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