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1 Certificate of Conformity

Product: Point of Sale Terminal
Brand: Verifone
Test Model: CM5P
Sample Status: Identical Prototype
Applicant: Verifone, Inc.
Test Date: Jul. 02 ~ Jul. 05, 2019

Standards: FCC Part 27, Subpart C, M

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.

N WA

Ivonne Wu / Supervisor

Prepared by :

7
p
~

s e~

Approved by : / , Date:

Dylan Chiou / Project Engineer

, Date:

Jul. 17, 2019

Jul. 17, 2019
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2  Summary of Test Results

Applied Standard: FCC Part 27 & Part 2

FCC

27.53(m)(4)(6)

Test Item Result Remarks
Clause
2.1046 Equivalent Isotropic Radiated . -
27.50(h)(2) Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
21049 Occupied Bandwidth Pass Meet the requirement of limit
27.53(m)(6) '
-- Peak to Average Ratio Pass Meet the requirement of limit.
2.1051 Out-of-Band Emissions . _
27.53(m)(4)(6) Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit
27.53(m)(4)(6) P q :
21053 Meet the requirement of limit.
. Radiated Spurious Emissions Pass Minimum passing margin is -12.23 dB

at 7530.00 MHz.

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

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on

the EUT as specified in CISPR 16-4-2:

Measurement Frequenc Expanded Uncertainty

aueney (k=2) (4)

9 kHz ~ 30 MHz 3.0400 dB

Radiated Emissions up to 1 GHz 30 MHz ~ 200 MHz 2.0153 dB

200 MHz ~ 1000 MHz 2.0224 dB

) o 1 GHz ~ 18 GHz 1.0121 dB
Radiated Emissions above 1 GHz

18 GHz ~ 40 GHz 1.1508 dB

Report No.: RF190614C23-9
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2.2 Test Site and Instruments

Topward

Description & : Date of Due Date of

Manufacturer HIREIE] N, SEEY (N Calibration Calibration
Test Receiver N9038A MY52260177 Aug. 20, 2018 Aug. 19, 2019
Agilent Technologies
Spectrum Analyzer
ROHDE & SCHWARZ FSU43 101261 Apr. 15, 2019 Apr. 14, 2020
Spectrum Analyzer
ROHDE & SCHWARZ FSW26 102023 Oct. 11, 2018 Oct. 10, 2019
HORN Antenna 3117 00143293 Nov. 25,2018 | Nov. 24, 2019
ETS-Lindgren
BILOG Antenna
SCHWARZBECK VULB 9168 9168-616 Nov. 27, 2018 Nov. 26, 2019
HORN Antenna
SCHWARZBECK BBHA 9170 9170-480 Nov. 25, 2018 Nov. 24, 2019
HORN Antenna
SCHWARZBECK BBHA 9120D 9120D-969 Nov. 25, 2018 Nov. 24, 2019
Fixed Attenuator MDCS18N-10 | MDCS18N-10-01 | Apr. 15, 2019 Apr. 14, 2020
Mini-Circuits
MXG Vector signal
generator N5182B MY53050430 Nov. 19, 2018 Nov. 18, 2019
Agilent
Preamplifier 310N 187226 Jun. 18, 2019 Jun. 17, 2020
Agilent
/F;;lzrr?tp“f'er 83017A MY39501357 | Jun.18,2019 | Jun. 17,2020

Cable-CH1-01(RF
RF signal cable C-SMS-100-SMS-
ETS-LINDGREN 5D-FB 120+RFC-SMS-1 Jun. 18, 2019 Jun. 17, 2020
00-SMS-400)

RF signal cable Cable-CH1-02(RF
ETS-LINDGREN 8D-FB C-SMS-ZZL‘?)O-SMS- Jun. 18, 2019 Jun. 17, 2020
Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Software E3
BV ADT 8.130425b NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Radio Communication
Analyzer MT8820C 6201300640 Aug. 16, 2017 Aug. 15, 2019
Anritsu
Lemperature & HUMIAY | GTH.120-40-CP-AR | MAAL306-019 | Sep.05,2018 | Sep. 04,2019
DC Power Supply 33010D 807748 NA NA

Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HsinTien Chamber 1.
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3 General Information

3.1 General Description of EUT

Product Point of Sale Terminal
Brand Verifone
Test Model CM5P

Status of EUT

Identical Prototype

Power Supply Rating

5.0 Vdc (adapter or host equipment)

3.7 Vdc (Li-ion battery)

Modulation Type

QPSK, 16QAM

LTE Band 7 (Channel Bandwidth: 5 MHz) 2502.5 ~ 2567.5 MHz
LTE Band 7 (Channel Bandwidth: 10 MHz) | 2505 ~ 2565 MHz
Frequency Range ;
LTE Band 7 (Channel Bandwidth: 15 MHz) | 2507.5 ~ 2562.5 MHz
LTE Band 7 (Channel Bandwidth: 20 MHz) | 2510 ~ 2560 MHz
LTE Band 7 (Channel Bandwidth: 5 MHz) 375.06 mW
LTE Band 7 (Channel Bandwidth: 10 MHz) | 379.58 mW
Max. EIRP Power )
LTE Band 7 (Channel Bandwidth: 15 MHz) | 381.77 mW
LTE Band 7 (Channel Bandwidth: 20 MHz) | 385.21 mW
LTE Band 7 (Channel Bandwidth: 5 MHz) 4M50D7W
. : LTE Band 7 (Channel Bandwidth: 10 MHz) | 8M98D7W
Emission Designator .
LTE Band 7 (Channel Bandwidth: 15 MHz) | 13M5G7D
LTE Band 7 (Channel Bandwidth: 20 MHz) | 18M0D7W

Antenna Type

Fixed Internal Antenna with 3 dBi gain

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

1. The EUT’s accessories list refers to Ext. Pho.
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.
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3.2 Configuration of System under Test

<Radiated Emission Test>

Test table

—0

EUT

&

(Powered from AC Adapter)

33

Radio
Communication
Analyzer
*Kept in a remote area
<E.l.LR.P. Test>
EUT (Powered from battery)
Test table

55

*Kept in a remote area

Radio

Communication

Analyzer

3.2.1 Description of Support Units

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

Report No.: RF190614C23-9
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3.3 Test Mode Applicability and Tested Channel Detail

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

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

Band EIRP Radiated Emission
LTE Band 7 Z-plane X-axis
LTE Band 7
El_JT Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Mode Channel Bandwidth
2077510 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
) EIRP 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
20825 to 21375 | 20825, 21100, 21375 15 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
20850 to 21350 | 20850, 21100, 21350 20 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
- Cr':g‘;‘g;':::‘s’{l‘cs 20850 to 21350 21110 20 MHz | QPSK, 16QAM | 100 RB/0 RB Offset
20775 to 21425 20775, 21425 5 MHz QPSK 1 RB/ 0 RB Offset
Frequency 20800 to 21400 20800, 21400 10 MHz QPSK 1 RB/ 0 RB Offset
Stability 20825 to 21375 20825, 21375 15 MHz QPSK 1 RB/ 0 RB Offset
20850 to 21350 20850, 21350 20 MHz QPSK 1 RB/ 0 RB Offset
20775 t0 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM | 25 RB/0 RB Offset
Occupied 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM | 50 RB/0 RB Offset
Bandwidth 20825 to 21375 | 20825, 21100, 21375 15 MHz | QPSK, 16QAM | 75 RB/0 RB Offset
20850 to 21350 | 20850, 21100, 21350 20 MHz | QPSK, 16QAM | 100 RB/0 RB Offset
2077510 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
Peak to Average | 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
Ratio 20825 to 21375 | 20825, 21100, 21375 15 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
20850 to 21350 | 20850, 21100, 21350 20 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
20775 to 21425 20775, 21425 5 MHz QPSK, 16QAM | 25 RB /0 RB Offset
Out-of-Band | 20800 to 21400 20800, 21400 10 MHz | QPSK, 16QAM | 50 RB/0 RB Offset
i Emissions 20825 to 21375 20825, 21375 15MHz | QPSK, 16QAM | 75 RB/0 RB Offset
20850 to 21350 20850, 21350 20 MHz | QPSK, 16QAM | 100 RB /0 RB Offset
20775 t0 21425 | 20775, 21100, 21425 5 MHz QPSK 1 RB/ 0 RB Offset
Conducted 20800 to 21400 | 20800, 21100, 21400 10 MHz QPSK 1 RB/ 0 RB Offset
) Emission 20825 to 21375 | 20825, 21100, 21375 15 MHz QPSK 1 RB/ 0 RB Offset
20850 to 21350 | 20850, 21100 21350 20 MHz QPSK 1 RB/ 0 RB Offset
Radiated 20775 to 21425 | 20775, 21100, 21425 5 MHz QPSK 1 RB/ 0 RB Offset
) Emission 20850 to 21350 | 20850, 21100, 21350 20 MHz QPSK 1 RB/ 0 RB Offset

Note:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.

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

Report No.: RF190614C23-9 Page No. 10/ 67 Report Format Version: 6.1.1
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Test Condition:

Test Item Environmental Conditions Input Power Tested By

EIRP 25 deg. C, 65 % RH 3.7 Vdc Karl Lee

Modulation Characteristics 25 deg. C, 65 % RH 3.7 Vdc Gavin Wu
Frequency Stability 25 deg. C, 65 % RH 3.7 Vdc Gavin Wu
Occupied Bandwidth 25 deg. C, 65 % RH 3.7 Vdc Gavin Wu
Out-of-Band Emissions 25 deg. C, 65 % RH 3.7 Vdc Gavin Wu
Peak to Average Ratio 25 deg. C, 65 % RH 3.7 Vdc Gavin Wu
Conducted Emission 25 deg. C, 65 % RH 3.7 Vdc Gavin Wu
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Karl Lee

3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards

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

FCC 47 CFR Part 2

FCC 47 CFR Part 27

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.: RF190614C23-9 Page No. 11/ 67 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 radiated peak output power shall be according to the specific rule Part 27.50(h)(2) that “Mobile stations
are limited to 2.0 watts EIRP. All user stations are limited to 2 watts transmitter output power” and 27.50(i)
specific that “Peak transmit power must be measure over any interval of continuous transmission using
instrumentation calibration in terms of rms-equivalent voltage.”

4.1.2 Test Procedures

EIRP Measurement:

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

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

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

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

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.: RF190614C23-9 Page No. 12/ 67 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>

EUT&

Ant. Tower

3m

I‘
Support Unjts '

Turn Table

o

1-4m
Variable

80cmT
=

Ground Plane

Test Receiver

N

7

<Radiated Emission above 1 GHz>

EUT&

Ant. Tower 1-4m
Variable
. 3m
Support Units | ~
Turn Table D L
Absorber
MR ——
150 crf MMAVAAN
= |
Ground Plane
Test Receiver
\ R E—
Md o o o o

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

Conducted Power Measurement:

Communication Simulator

EUT

Report No.: RF190614C23-9
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4.1.4 Test Results
Conducted Output Power (dBm)
LTE Band 7
RB Size | R Low Mid High | 3cpp RB Size | KB Low Mid High | 3GPP
MCS Offset MCS Offset
E Index Channel 20850 | 21100 | 21350 'E’LF;F; S Index Channel 20825 | 21100 | 21375 'E’c'gj
Frequency (MHz) 2510.0 2535.0 2560.0 Frequency (MHz) 2507.5 2535.0 2562.5
1 0 22.48 22.76 22.80 0 1 0 22.38 22.68 22.79 0
1 50 22.08 22.36 22.40 0 1 37 22.00 22.30 22.34 0
1 99 22.28 22.56 22.60 0 1 74 22.25 22.54 22.59 0
QPSK 50 0 21.48 21.76 21.80 1 QPSK 36 0 2141 21.73 21.77 1
50 25 21.39 21.67 21.71 1 36 19 21.29 21.57 21.63 1
50 50 21.41 21.69 21.73 1 36 39 21.32 21.62 21.72 1
20M 100 0 21.42 21.70 21.74 1 15M 75 0 21.36 21.70 21.72 1
1 0 21.47 21.74 21.71 1 1 0 21.42 21.70 21.66 1
1 50 21.07 21.30 21.34 1 1 37 20.90 21.22 21.39 1
1 99 21.24 21.48 21.53 1 1 74 21.20 21.44 21.54 1
16QAM 50 0 20.44 20.67 20.73 2 16QAM 36 0 20.44 20.65 20.75 2
50 25 20.39 20.61 20.61 2 36 19 20.34 20.54 20.57 2
50 50 20.41 20.61 20.70 2 36 39 20.37 20.51 20.67 2
100 0 20.35 20.64 20.72 2 75 0 20.42 20.60 20.66 2
) RB ) ) ) RB ) l
B MCS RB Size Offset Low Mid High 3h/c15F|’:Rp B MCS RB Size Offset Low Mid High ?;\;;;;
Index Channel 20800 21100 21400 (dB) Index Channel 20775 21100 21425 (dB)
Frequency (MHz) 2505.0 2535.0 2565.0 Frequency (MHz) 2502.5 2535.0 2567.5
1 0 22.30 22.52 22.63 0 1 0 22.24 22.65 22.58 0
1 24 22.05 22.28 22.24 0 1 12 21.98 22.29 22.32 0
1 49 22.23 22.42 22.50 0 1 24 22.12 22.55 22.47 0
QPSK 25 0 21.35 21.53 21.73 1 QPSK 12 0 21.37 21.64 21.58 1
25 12 21.33 21.54 21.56 1 12 6 21.17 21.47 21.50 1
25 25 21.25 21.57 21.53 1 12 13 21.35 21.55 21.58 1
10M 50 0 21.30 21.54 21.54 1 5M 25 0 21.35 21.59 21.56 1
1 0 21.38 21.47 21.57 1 1 0 21.39 21.72 21.50 1
1 24 20.98 21.08 21.18 1 1 12 20.88 21.19 21.22 1
1 49 21.10 21.36 21.35 1 1 24 21.09 21.37 21.45 1
16QAM 25 0 20.38 20.62 20.57 2 16QAM 12 0 20.28 20.46 20.67 2
25 12 20.19 20.33 20.45 2 12 6 20.25 20.58 20.62 2
25 25 20.20 20.52 20.49 2 12 13 20.26 20.57 20.43 2
50 0 20.27 20.63 20.51 2 25 0 20.33 20.56 20.48 2
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EIRP Power (dBm)

LTE Band 7
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr?ﬂﬂll‘_'ezr;cy R(Z‘gjrin”)g E:Crtr:fzgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
20775 2502.5 -18.84 4424 25.40 346.58
21100 2535.0 -18.54 44.20 25.66 367.87 H
21425 2567.5 -19.06 44.80 25.74 375.06
z 20775 2502.5 -21.81 44.19 22.38 173.02
21100 2535.0 -21.48 44.09 22.61 182.31 \%
21425 2567.5 -21.80 44.50 22.70 186.17
Channel Bandwidth: 5 MHz / 16QAM
20775 2502.5 -19.84 44.24 24.40 275.30
21100 2535.0 -19.54 44.20 24.66 292.21 H
21425 2567.5 -20.06 44.80 24.74 297.92
z 20775 2502.5 -22.81 44.19 21.38 137.44
21100 2535.0 -22.49 44.09 21.60 144.48 V
21425 2567.5 -22.81 44.50 21.69 147.54
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 7
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr‘i&“Hezr;cy R(za;rin”)g ancrtrsfzgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/Z\%“O”
20800 2505.0 -18.90 44.34 25.44 350.03
21100 2535.0 -18.50 44.20 25.70 371.28 H
2 21400 2565.0 -18.93 44.72 25.79 379.58
20800 2505.0 -21.82 44.23 22.41 174.02
21100 2535.0 -21.44 44.09 22.65 183.99 \%
21400 2565.0 -21.67 44.41 22.74 187.76
Channel Bandwidth: 10 MHz / 16QAM
20800 2505.0 -19.90 44.34 24.44 278.04
21100 2535.0 -19.51 44.20 24.69 294.24 H
21400 2565.0 -19.94 44.72 24.78 300.82
z 20800 2505.0 -22.82 44.23 21.41 138.23
21100 2535.0 -22.45 44.09 21.64 145.81 \%
21400 2565.0 -22.67 44.41 21.74 149.14

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 7
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr?&‘f_'ez';cy R(Za;rinn)g E;Crtr:fzgog) EIRP (dBm) |EIRP (mW) PO"'Z‘:/Z\"/")“O”
20825 2507.5 -18.84 44.32 25.48 353.02
21100 2535.0 -18.46 44.20 25.74 374.71 H
21375 2562.5 -19.03 44.85 25.82 381.77
z 20825 2507.5 -21.55 43.99 22.44 175.47
21100 2535.0 -21.40 44.09 22.69 185.69 Vv
21375 2562.5 -21.72 44,51 22.79 190.11
Channel Bandwidth: 15 MHz / 16QAM
20825 2507.5 -19.84 44.32 24.48 280.41
21100 2535.0 -19.46 44.20 24.74 297.65 H
21375 2562.5 -20.03 44.85 24.82 303.25
z 20825 2507.5 -22.56 43.99 21.43 139.06
21100 2535.0 -22.41 44.09 21.68 147.16 \
21375 2562.5 -22.73 44,51 21.78 150.66
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 7
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fr‘i&“Hezr;cy R(za;rin”)g ancrtrsfzgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/Z\%“O”
20850 2510.0 -18.64 44.16 25.52 356.45
21100 2535.0 -18.42 44.20 25.78 378.18 H
21350 2560.0 -18.95 4481 25.86 385.21
‘ 20850 2510.0 -22.30 44.78 22.48 177.01
21100 2535.0 -21.36 44.09 22.73 187.41 \%
21350 2560.0 -21.89 4472 22.83 191.87
Channel Bandwidth: 20 MHz / 16QAM
20850 2510.0 -19.64 44.16 24.52 283.14
21100 2535.0 -19.43 44.20 24.77 299.71 H
. 21350 2560.0 -19.95 44.81 24.86 305.98
20850 2510.0 -23.31 44.78 21.47 140.28
21100 2535.0 -22.36 44.09 21.73 148.87 \%
21350 2560.0 -22.89 44.72 21.83 152.41

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Setup

Communication Simulator
EUT

4.2.3 Test Procedure

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

Spectrum Plot of Measurement
LTE Band 7
Channel 21110
QPSK 16QAM

Measuring [Spectrum) UE Power : 20,7 dBm

ow — M w Window - Mo

Iy 07425

o IEEE

1 MHz
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

According to the FCC part 2.1055 shall be tested the frequency stability. The rule is defined that” The
frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.” The test extreme voltage is according to the 2.1055(d)(1) Vary primary supply voltage from
85 to 115 percent of the nominal value for other than hand carried battery equipment and the extreme
temperature rule is comply with specification of EUT -30°C~ 50C.

4.3.2 Test Procedure

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

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

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

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

4.3.3 Test Setup

L Oven Room
Communication

Simulator

_1 Antenna

External Power Source

EUT
DC Power Supply
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4.3.4 Test Results

Frequency Error vs. Voltage

LTE Band 7
Channel Bandwidth: 5 MHz
Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz

q y (MHz) (opm) q y (MHz) (ppm)
3.7 2502.500002 0.001 2567.500001 0.001
3.145 2502.500002 0.001 2567.500002 0.001
4.255 2502.500003 0.001 2567.500004 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.145 Vdc to 4.255 Vdc.

Frequency Error vs. Temperature

LTE Band 7
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;(r:%/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 2502.500002 0.001 2567.500001 0.000
-20 2502.500003 0.001 2567.500002 0.001
-10 2502.500004 0.002 2567.500002 0.001
0 2502.500004 0.001 2567.500002 0.001
10 2502.500004 0.002 2567.500002 0.001
20 2502.499997 -0.001 2567.500003 0.001
30 2502.499998 -0.001 2567.499999 0.000
40 2502.499999 -0.001 2567.499997 -0.001
50 2502.499999 0.000 2567.499998 -0.001
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Frequency Error vs. Voltage

LTE Band 7
Channel Bandwidth: 10 MHz
Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz

q y (MHz) (opm) q y (MHz) (ppm)
3.7 2502.500001 0.000 2567.500001 0.001
3.145 2502.500004 0.002 2567.500002 0.001
4.255 2502.500002 0.001 2567.500003 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.145 Vdc to 4.255 Vdc.

Frequency Error vs. Temperature

LTE Band 7
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;(r:%/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 2502.500002 0.001 2567.500002 0.001
-20 2502.500003 0.001 2567.500004 0.001
-10 2502.500003 0.001 2567.500002 0.001
0 2502.500004 0.002 2567.500002 0.001
10 2502.500002 0.001 2567.500002 0.001
20 2502.499998 -0.001 2567.500003 0.001
30 2502.499997 -0.001 2567.499999 -0.001
40 2502.499997 -0.001 2567.499997 -0.001
50 2502.499999 -0.001 2567.499998 -0.001
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Frequency Error vs. Voltage

LTE Band 7
Channel Bandwidth: 15 MHz
Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz

q y (MHz) (opm) q y (MHz) (ppm)
3.7 2502.500003 0.001 2567.500004 0.002
3.145 2502.500004 0.002 2567.500001 0.001
4.255 2502.500003 0.001 2567.500002 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.145 Vdc to 4.255 Vdc.

Frequency Error vs. Temperature

LTE Band 7
Channel Bandwidth: 15 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;(r:%/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 2502.500003 0.001 2567.500001 0.000
-20 2502.500003 0.001 2567.500001 0.000
-10 2502.500004 0.001 2567.500001 0.001
0 2502.500001 0.000 2567.500002 0.001
10 2502.500002 0.001 2567.500003 0.001
20 2502.499997 -0.001 2567.500004 0.002
30 2502.499998 -0.001 2567.499999 0.000
40 2502.499998 -0.001 2567.499999 -0.001
50 2502.499997 -0.001 2567.499996 -0.001
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Frequency Error vs. Voltage

LTE Band 7
Channel Bandwidth: 20 MHz
Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz

q y (MHz) (opm) q y (MHz) (ppm)
3.7 2502.500003 0.001 2567.500004 0.001
3.145 2502.500002 0.001 2567.500003 0.001
4.255 2502.500002 0.001 2567.500004 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.145 Vdc to 4.255 Vdc.

Frequency Error vs. Temperature

LTE Band 7
Channel Bandwidth: 20 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;(r:%/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 2502.500003 0.001 2567.500004 0.002
-20 2502.500003 0.001 2567.500004 0.002
-10 2502.500002 0.001 2567.500004 0.002
0 2502.500002 0.001 2567.500001 0.001
10 2502.500003 0.001 2567.500002 0.001
20 2502.499997 -0.001 2567.500002 0.001
30 2502.499997 -0.001 2567.499997 -0.001
40 2502.499999 -0.001 2567.499997 -0.001
50 2502.499997 -0.001 2567.499997 -0.001
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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

a. The conducted occupied bandwidth used the power splitter via EUT RF power connector between
simulation base station and spectrum analyzer.
b. Use OBW measurement function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.4.3 Test Setup

Communication .
Simulator Power Splitter ‘ |: Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT
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444 Test Results

LTE Band 7

Channel Bandwidth: 5 MHz

Channel Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz) QPSK

16QAM QPSK 16QAM

20775 2502.5 4.4943

4.4925 4.812 4.823

21100 2535.0 4.4982

4.4984 4.834 4.834

21425 2567.5 4.4947

4.4960 4.833 4.824

Channel Bandwidth: 10 MHz

Channel Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz) QPSK

16QAM QPSK 16QAM

20800 2505.0 8.9619

8.9651 9.511 9.514

21100 2535.0 8.9762

8.9802 9.538 9.537

21400 2565.0 8.9705

8.9714

9.536 9.531

Spectrum Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

5 MHz / 16QAM

5 MHz / 16QAM

[ Keysighe Spectrum Analyzer - Occupied BV
AL

& N 06:06:11 PMJul 02, 2019

Center Freq: 2.535000000 GHz Radia Std: None

= Trig: Free Run AvglHold: 1/1
#Atten: 30 dB

lCenter Freq 2.535000000 GHz

AFGain:Low Radio Device: BTS

Ref Offset 15 dB
Ref 35.00 dBm

Span 10 MHz

HRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms|

Occupied Bandwidth Total Power
4.4984 MHz
4.157 kHz

4.834 MHz

21.7 dBm

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

us

Center Freq
2535000000 GHz

FreqOffset
0Hz

[ Keysighe Spectrum Analyzer - Occupied BV
AL & ALIGN 06:08:11 P Jul 12, 2019
Radio Std: None

Center Freq: 2.535000000 GHz
o Trig: Frea Run AvglHold: 11
#Atten: 30 dB

lCenter Freq 2.535000000 GHz

AF Gain:Low Radio Device: BTS

Ref Offset 15 dB
Ref 35.00 dBm

Center Freq
2535000000 GHz

Span 10 MHz

HRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms|

Occupied Bandwidth Total Power
4.4984 MHz
4.157 kHz

4.834 MHz

21.7 dBm

FreqOffset
Transmit Freq Error OHz

x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

ATUS.

10 MHz / 16QAM

10 MHz / QPSK

[ Feysight Spectrum Analyzer - Occupsed BY1
AL

. L] 106:12:20 PM Jul 12,2019

Center Freq: 2.635000000 GHz Radio Std: None

o Trig: Free Run AvglHold: 111
#Anen: 30 dB

lCenlsr Freq 2.535000000 GHz

BFGain:Low Radio Device: BTS
Ref Offset 16 dB
Ref 35.00 dBm

‘Center 2.535 GHz

Span 20 MHz
HiRes BW 200 kHz

#/BW 1 MHz #Sweep 300 ms|

QOccupied Bandwidth Total Power 21.3 dBm
8.9802 MHz
2.007 kHz

9.537 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-26.00 dB

Frequency

Center Freq

2535000000 GHz

FreqOffset
0Hz

[ Feysight Spectrum Analyzer - Occupsed BY1
AL

& ALIGN 08:07:53 P Jul 02,2019

Center Freq: 2.535000000 GHz Radio Std: None Frequency
e Trig: Free Run AvglHold: 111

#Anen: 30 dB

lCenlsr Freq 2.535000000 GHz

AF Gain:Low Radio Device: BTS
Ref Offset 16 dB
Ref 35.00 dBm

Center Freq
2635000000 GHz

‘Center 2.535 GHz

Span 20 MHz
HiRes BW 200 kHz

#VBW 1 MHz #Sweep 300 ms|

QOccupied Bandwidth Total Power 22.4 dBm
8.9762 MHz
6.064 kHz

9.538 MHz

FreqOffset
0Hz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB
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LTE Band 7

Channel Bandwidth: 15 MHz

99 % Occupied Bandwidth (MHz)
QPSK 16QAM
13.456 13.444
13.494 13.479
13.483 13.474

Channel Bandwidth: 20 MHz

99 % Occupied Bandwidth (MHz)
QPSK 16QAM
17.890 17.914
17.962 17.984
17.954 17.974

26 dB Bandwidth (MHz)
QPSK 16QAM
14.27 14.24
14.27 14.28
14.26 14.27

Frequency
(MHz)

Channel

20825
21100
21375

2507.5
2535.0
2562.5

26 dB Bandwidth (MHz)
QPSK 16QAM
19.01 18.99
19.05 19.04
19.04 19.04

Frequency

Channel (MH2)

20850
21100
21350

2510.0
2535.0
2560.0

Spectrum Plot of Worst Value
99 % Occupied Bandwidth
15 MHz / QPSK

& ALIGN 06:14:03 P Jul 02, 2019
Radio Std: None

26 dB Bandwidth
15 MHz / 16QAM

& ALIGN 06:18:30 P Jul 12, 2019
Radio Std: None

[ Keysighe Spectrum Analyzer - Occupied BV
AL

[ Keysighe Spectum Ansyzer - Dccupied BW
: 5L
Center Freq 2.535000000 GHz

lCenter Freq 2.535000000 GHz

Center Freq: 2.535000000 GHz
o Trig: Frea Run AvglHold: 11
#Atten: 30 dB

Center Freq: 2.535000000 GHz
= Trig: Free Run AvglHold: 1/1
#Atten: 30 dB

Radio Device: BTS Radio Device: BTS

Ref Offset 15 dB
Ref 35.00 dBm

Ref Offset 15 dB
Ref 35.00 dBm

Center Freq
2535000000 GHz

Center Freq
2535000000 GHz

‘Center 2.535 GHz
#Res BW 300 kHz

Occupied Bandwidth

#VBW 1 MHz

Total Power

Span 30 MHz
#Sweep 300 ms|

22.1 dBm

‘Center 2.535 GHz
#Res BW 300 kHz

Occupied Bandwidth

#VBW 1 MHz

Total Power

#Sweep 300 ms|

21.2 dBm

13.494 MHz
8.789 kHz
14.27 MHz

13.479 MHz
14.320 kHz
14.28 MHz

FreqOffset
0Hz

FreqOffset
Transmit Freq Error 0Hz

x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

us

ATUS.

20 MHz / 16QAM 20 MHz / QPSK

[ Feysight Spectrum Analyzer - Occupsed BY1
AL

lCenlsr Freq 2.535000000 GHz

BFGain:Low

cim | [ eyt Spectnum Anayzer - Occupsed 891
TR
Center Freq 2.535000000 GHz

& ALIGN 06:24:36 P Jul 12,2019

Radio Std: None

A ALIGN 06:20:12 P Jul 12, 2019

Frequency Center Freq: 2.535000000 GHz Radio Std: Nons Frequency
W rig: Free Run AvglHold: 1/1

#Anen: 30 dB

Center Freq: 2.635000000 GHz
o Trig: Free Run AvglHold: 111
#Anen: 30 dB Radio Device: BTS Radio Device: BTS
Ref Offset 16 dB

Ref 35.00 dBm

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq
2635000000 GHz

Center Freq
2635000000 GHz

‘Center 2.535 GHz
HiRes BW 430 kHz

Span 40 MHz
#Sweep 300 ms|

‘Center 2.535 GHz
HiRes BW 430 kHz

Span 40 MHz

#/BW 1.3 MHz #Sweep 300 ms|

#VBW 1.3 MHz

Occupied Bandwidth Total Power 21.1 dBm

17.984 MHz
14.966 kHz
19.04 MHz

QOccupied Bandwidth Total Power 22.0 dBm

17.962 MHz
4.311 kHz
19.05 MHz

FreqOffset
0Hz

FreqOffset
% of OBW Power _—

xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB
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4.5 Out-of-Band Emissions Measurement

45.1 Limits of Out-of-Band Emissions Measurement

According to FCC 27.53(m)(4)&(6) specified that power of any emission outside of the channel edge must be
attenuated below the transmitting power (P) by a factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all
frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the
actual emission bandwidth. In addition, the attenuation factor shall not be less that 43 + 10 log (P) dB on all
frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz. In the 1
MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least two
percent may be employed, except when the 1 megahertz band is 2495-2496 MHz, in which case a resolution
bandwidth of at least one percent may be employed.

45.2 Test Setup

Communication )
Simulator Power Splitter ‘ 1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT

45.3 Test Procedures

a. The EUT was set up for the maximum peak power with LTE link data modulation. The power was
measured with R&S Spectrum Analyzer. All measurements were done at 2 channels (low and high
operational frequency range.).

b. The out-of-band emissions measurement used the power splitter via EUT RF power connector between
simulation base station and spectrum analyzer.

c. Record the max. trace plot into the test report.
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45.4 Test Results

LTE Band 7

Channel Bandwidth: 5 MHz / QPSK

<Out-of-Band Emissions>

Channel

20775

| 1 RB

| Channel

21425

[Multiview | Spectrum

Multiview | Spectrum

Ref Level 2000 o Offset 15.00 55,

Mode At Swesn

Ref Level 2000 o Offset 15.00 55,

Mode At Swesn

Date: 3.UL2010 303341

Doate: 3.UL2019 30

I } i
I | fl |
<t | Iy i i vil
. 1 A d [
- o E— 7 T~ e ———
Z GG 10075t FRILIT PRI | e 7002 5t EANLIT TS
7 Result Summary 7 Result Summary
Rangelow | Range Up 1 | que; | Power Abs 1 ALimit | Rangelow | 1 REWY. 1 que; Power Abs 1 ALimit |
2. 2.49050 GHz -52.60 dBm -27.60 d8 100,000 kHz 2.56965 GHz 18.71 dBm -11.29 d8
249599 GH: 47,02 dBm 3302 d8 190,000 4 2157000 GHz -20.87 dBm 1087 d8
1060 M 2149900 GHz 42.28 dBm 32.28 d8 1,000 Vi 2157149 GHz 1.06 dBm 31.064d
166000 ke '50000 GHz 22:36 dBm 1236 a8 1 oco e 2157502 GHz “50.95 dBm 37.95 a8
100.000 4z 2:50033 GHz 19.26 dBm -10.74 d8 1,000 VH: 2.57837 GHz “51.65 dBm 226,65 B
TR i T e

Channel

20775

| 25 RB

Channel

21425

25 RB

[Multiview | Spectrum

Multiview | Spectrum

Ref Level 2000 o Offset 15.00 55,

Mode At Swesn

Ref Level 2000 o Offset 15.00 55,

Mode At Swesn

Dozte: 3.0UL.2019 20.36.39

Diste: 3.UL.2019 204542

- o
2966 Grz 3.9 Wiz 7505 Gile ||| 565 Griz 17002 pis 7. T Wiz Z.506 Gliz
2 Result Summary 2 Result Summary

Rangelow | Range Up 1 | que; | Power Abs 1 ALimit | Rangelow | 1 RBW. 1 que: Power Abs 1 ALimit |

2.49043 GHz -51.18 dBm -26.18 dB 100.000 kHz 2.56610 GHz 3.88 dBm -26.12 d8

2.49597 GH: -33.54 dBm -20.54 d8 100,000 kH 2.57000 GHz -28.94 dBm -18.94 d8

2.49895 GHz -22.00 d8 1,000 MH; 2.57101 GHz -17.98 dBm 98 dB

.50000 GHz -21.82 d8 1.000 MHz 2.57502 GHz -37.28 dBm a8

100,000 kHz 2.50444 GHz -25.74 dB 1,000 MH: 2.57602 GHz -39.70 dBm -14.70 dB

TAOTIOTT TAOT RO

05630 4 Woady - et
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LTE Band 7

Channel Bandwidth: 5 MHz / 16QAM

<Out-of-Band Emissions>

Channel

| 20775

| 1 RB

| Channel

| 21425

[Multiview | Spectrum

Multiview | Spectrum

Ref Level 2000 o Offset 15.00 55,

Wode At Swen

Ref Level 2000 o Offset 15.00 55,

Wode At Swen

fl il
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|
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L
. i
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B 7
. L~/ P T
- — v Y —
2466 GHz 11004 pes 3.0 Mz, 2.505 GHz M| 2.565 GHz 17002 pts 2.1 MHz, 2.586 GHz
7 Result Summary 7 Result Summary
Rangelow | Range Up 1 RBWY. | que; | Power Abs 1 ALimit | Rangelow | 1 REWY. 1 que; | Power Abs 1 ALimit |
P 1000 Wiz 2.49026 GHz 52.81 dBm 27.81 d8 10,000 & 2.56966 GHz 17.74 dBm S12.26 d8
1000 M 249507 GH: “47.89 dBm 3389 d8 190,000 4 2157000 GHz -21.73 dBm 11173 d8
1060 M 2149900 GHz 43.62 dBm 3362 d8 1,000 Vi 2157159 GHz 161 dBm 3161 dB
166000 ke '50000 GHz 223.23 dBm 71323 48 1 oco e 2157500 GHz “51.28 dBm 38.28 dB
100.000 4z 2:50034 GHz 17.81 dBm -12:13 d8 1060 Mz 2:57829 GHz “51.67 dBm 26,57 4B
TR i T i
Data 3,00 2019 203849 Data 3002019 204423
[Multiview | Spectrum [+ ||[ttiview ] spectrum [=]
RefLevel 2000 d2m  Offset 1500 o& Mode AUto Swesn SaL RefLevel 2000 d2m  Offset 1500 o& Mode AUto Swesn SaL

N Tt — t 0
[ |
I i | I ‘
|
| . :
‘
-———\-*-
7166 Gz 3.9 Mz, 7505 Giiz ||| 7565 Gz 17007 pis 3.1 Mz,
Range Low. | Range Up | | quel | Power Abs | ALimit. | Range Low. | | REW | quel | Power Abs |
2. 2.49031 GHz -51.40 dBm -26.40 d8 100,000 kHz 2.56961 GHz 2.87 dBm
2.49599 GH: -37.02 dBm -24.02 d8 100,000 kH; 2.57000 GHZ -30.22 dBm
2.49899 GHz -22.05 dB 1.000 MH; 2.57102 GHz -28.60 dBm
.50000 GHz -22.91 dB 1.000 MHz 2.57500 GHz -40.53 dBm dB
100.000 kHz 2.50463 GHz -26.65 dB 1.000 MH: 2.57606 GHz -42.59 dBm 59 dB

BTN
WAL G

Ry

BTN
WAT0L G
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LTE Band 7

Channel Bandwidth: 10 MHz / QPSK

<Out-of-Band Emissions>

Channel

| 20800

1RB

Channel |

21400

[Multiview | Spectrum

Multiview | Spectrum

Ref Level 2000 o Offset 15.00 55,

Wode At Swen

Ref Level 20,00 dom  Offset 15.00 5, Mode At Swesn
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2.466 GHz 11004 prs 3.0 Mz, 2.505 GHz 2.565 GHz 17002 pts 3.0 MHz,
2 Reslt Summary 2 Reslt Summary
Range Low. | Range Up | REW | quel Power Abs | | Range Low. | Range Up | REW | quel | Power Abs |
2 2.4 z 1.00 z 2.49043 GHz -52.57 dBm 2 z 200,000 kHz 2.56941 GHz
1.000 MH; 2.49599 GH: -47.55 dBm 2 200,000 kH; 2.57000 GHZ
1.000 MHz 2.49900 GHz 3.97 dBm 2 1.000 MH; 2.57100 GHz
200,000 kHz .50000 GHz -32.65 dBm 2 1.000 MHz 2.57823 GHz 3
200.000 kHz 2.50058 GHz 20.64 dBm 2 1.000 MHz 2.58006 GHz -27.98 dB
S T
Ready wsezn | L - 2roesr 4|
ot 3.0 2018 058 20 ot 3.0 2018 310042
[Multiview | Spectrum [+ ||[ttiview ] spectrum [=]
RefLevel 2000 d2m  Offset 1500 o& Mode Auto Sweap SGL RefLevel 2000 d2m  Offset 1500 o& Mode Auto Sweap SGL

Diste: 3.0UL.2019 21:01:39

Dizte: 3.UL.2019 21.09.05

! 1 |
i —]
____,-L/ . —
. " . —
2966 Grz 11004 pis 3.9 Wiz 7505 Gile ||| 565 Griz 17002 pis 3.0 Wiz Z595Gliz
2 Result Summary 2 Result Summary
Rangelow | Range Up 1 | que: Power Abs 1 ALimit | angelow | 1 RBW. 1 Frequency | Pawer Abs 1 ALimit |
2 2,480 GHz 2.49050 GHz -41.47 dBm -16.47 dB 200,000 kHz 2.56584 GHz 3.59 dBm -26.41 dB
2.45 3 2.49236 GH: -34.88 dBm -21.88 d8 200,000 kH 2.57001 GHz -31.63 dB -21.63 d8
2.49876 GHz -33.95 dBm -23.95 d8 1,000 MH; 2.57100 GHz -29.65 dBm -19.65 d8
.50000 GHz -33.54 di 3.54 dB 1.000 MHz 2.57504 GHz -35.00 dBm -22.00 dB
2.50378 GHz 4.01 dBm -25.99 dB 1,000 MH: 2.58007 GHz 0.01 dBm -15.01 dB
Roady  WMONNONNS w8 OO Roady  WMNNONN w8 U
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LTE Band 7

Channel Bandwidth: 10 MHz / 16QAM

<Out-of-Band Emissions>

Channel

20800

| 1 RB |  Channel |

21400

[Multiview | Spectrum

Multiview | Spectrum

Ref Level 2000 o Offset 15.00 55,

Wode At Swen

Ref Level 2000 o Offset 15.00 55,

Wode At Swen

ZARE O TT009 pix I pEIEIEIR| | PRSI 7007 pix 50 PEILIEIn
2 Result Summary 2 Result Summary
RangeLow | Range Up 1 RBW | que | Power Abs 1 Aimit | RangeLow | 1 RBW. 1 que Pawer Abs 1 it |
2 1000 Mz 2.480a3 GHz -52.77 dBm -27.77 d8 2 300,000 e 2.56940 GHz 19.43 dBm -10.56 d8
1,000 M 249595 GH: -48.18 dBm 3518 d8 3 290,060 ki 2157000 GHz 30139 dBm 20,39 d8
1000 M 249899 GHz ~44.76 dBm -34.76 d8 b 1.000 2157106 GHz -44.18 dBm 34.18 d8
500,000 ks \50000 GHz “33.05 dBm 2305 48 3 1000 257821 GHz -50.54 dBm 37.54 48
200.000 kHz 2.50059 GHz 19.62 dBm -10.38 dB 2,595 GHz 1.000 MHz 2.58022 GHz -53.04 dBm -28.04 dB
T T
Dats 3.JUL.2010 210325 Dats 3.4UL.2010 211151
[Multiview | Spectrum [+ ||[ttiview ] spectrum [=]
Raf Leval 2000 i Offset 150036 ods A Sween e Raf Leval 2000 i Offset 150036 ods A Sween e

E_hos_c SPURIOUS_LTNE_pes o
0 e
-i0 dem- i -i0 dem- :
|
| |
| | |
! 1 — a0 ]
. . e
2966 Grz 11004 pis 3.9 Wiz 7505 Gile ||| 565 Griz 17007 pts 3.0 Wiz
2 Result Summary 2 Result Summary
Rangelow | Range Up 1 | que: | Power Abs 1 ALimit | Rangelow | 1 RBW. 1 Frequency Power Abs 1
2.486 G 1.000 Mt 2.49039 GHz -43.26 dBm -18.26 dB 200,000 kHz 2.56694 GHz 2.26 dBm
4 2.49599 GH: -35.44 dBm -22.44 d8 200,000 kH 2.57002 GHz -33.60 dBm
1,000 MHz 2.49882 GHz -34.04 dBm -24.04 d8 1,000 MH; 2.57112 GHz -30.86 dBm
00.000 kHz .50000 GHz -35.83 dBm -15.83 dB 1.000 MHz 2.57503 GHz -35.84 dBm
200,000 kHz 2.50333 GHz 2.88 dB) -27.12 dB 1,000 MH: 2.58000 GHz -44.43 dBm
— TAOTIOTT —— TAOTIOT
L ERETEt i L 2ikil g
Dits: 3.0UL.2018 219411
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LTE Band 7

Channel Bandwidth: 15 MHz / QPSK

<Out-of-Band Emissions>

Channel |

20825

1 RB |  Channel

[ 21375

| 1RB
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Range Low | Range Up 1 RBWY. | que; | Power Abs 1 ALimit jJf|EEEa s summany
2 e 1,000 MHz 2.48744 GHz -49.25 =Im -24.25 :l L 5
1,000 M 2.49419 GH; -45.68 dBm -32.68 dB
1.000 Mz 2.49900 GHz .72 dBm 8.724d 2.57000 Gz 39.90 dBm 254
300.000 kHz 2.49999 GHz -33.66 dBm -23.66 dB 357577 Gllx "4'7.’ ﬂ!m 31.77 dB -
300,000 kHz 2.50084 GHz 21.08 dBm -8.92 2.57577 GHz -43.77 dBm -31.77d8 T
T N LT i
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LTE Band 7

Channel Bandwidth: 15 MHz / 16QAM

<Out-of-Band Emissions>

Channel

20825

1 RB |  Channel

| 21375

| 1RB

[Multiview | Spectrum

MultiView | Spectrum

Ref Level 2000 o Offset 15.00 55,
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Mode At Swesn

SGL
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766 Gl 11004 pts 5.5, PEISICIr | s SBTaE
2 Resull Summary —
Range Low | Range Up 1 RBWY. | que; | Power Abs 1 ALimit jJf|EEEa s summany
2,486 Gz 1.000 MHz 2.48762 GHz -50.56 dBm -25.56 dB L L Frequenc L Roweribs | it [-
1000 MH; 2.49420 GH: 6.73 dBm -33.73 d8 387001 OH. 31.5% dBm 21,55 dB
1.000 MHz 2.49900 GHz 01 dBm -10.01 dB 257100 G“z -10.84 dBm -10.84 d
300.000 kHz .50000 GHz -34.32 dBm -24.32 dB 357576 Gllx -AGIB'J ﬂ!m '33'!7 4B -
300,000 kHz 2.50082 GHz 19.75 dBm -10.25 dB 2.57576 GHz -46.37 dBm -3337d8
o Gy Ty . T
Cato: 3L 2019 212204 Cato: 3.0 2019 2128.31
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Multiview | Spectrum

Ref Level 2000 o Offset 15.00 55,

Mode At Swesn

Ref Level 2000 o Offset 15.00 55,

Mode At Swesn

SGL
Count 1007100

0 cie 0 i

10cke 0 ci

. E——r
|

10 :

- - L |
} [ ——
<0 aun /__,r—,"_‘ 1 L/ 1 S| .| |
[~ [R———|
) P ——
e
7?;;»6 5*: 11004 pts 3.9 Mz 205Gz M5 shs ere 17607 pts 5.6 Wiz 5601 GHiz
esult Summary
2 Result Summary
T — e e Rametow | Regeve | RBW. I frgens: | Powerabs | ALt 3
1,000 MHz 2:49599 GH; -35.16 dBm -22.16 dB 2356 . B 355000 ai 3544 iBm 3541
1,000 Wz 2.49900 GHz -33.71 dBm -23.71 dB 257000 Gl -35.44 dBm -25.44 48
306,000 bz 2.49999 GHz -36.83 dBm -26.83 dB 3:57585 cHr 3565 dBm B
300000 iz 2.50474 GHz 2.95 dBm 227.05 dB 585 GHz -35.65 dBm
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LTE Band 7

Channel Bandwidth: 20 MHz / QPSK

<Out-of-Band Emissions>

Channel |

20850

| 1 RB |  Channel |

21350 |

[Multiview | Spectrum

Multiview | Spectrum

Wode At Swen
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7966 Gliz 11004 pis 5.9, 7505 Gz || | 7565 G 17007 pis 5.6 M, 7601 Giiz
2 Resull Summary 2 Resull Summary
Range Low. | Range Up. 1 RBW. | quel | Power Abs 1 ALimit. | Range Low. | 1 RBW. 1 Frequency. | Power Abs 1 ALimit. |
2 1.000 Mz 2.48314 GHz -49.13 dBm -2a.13 d8 500,000 iz 2.56892 GHz 20.95 dBm -5.05 d8
1,000 M- 2.49213 GH: -43.53 dBm -30.93 d8 200,000 k. 2.57001 GHz -21.78 dBm -11.78 d8
1.000 Mz 2.49900 GHz .34 dBm -20.34 dB 1.000 M+ 2.57101 GHz -34.58 dBm -34.58 dB
530,000 iz .50000 GHz -29.57 dBm -19.57 dB 1000 M-z 2.57781 GHz -45.01 dBm -32.01 dB
500,000 kHz 2,50109 GHz 21.28 dBm -8.72 1,000 M 2.60085 GHz -53.18 dBm -28.18 dB
T TR T TR

Channel |

20850

| 100 RB Channel |

21350 |

100

RB

[Multiview | Spectrum

Multiview | Spectrum
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Ref Level 2000 o Offset 15.00 55,
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2966 Grz 11004 pis 3.9 Wiz 7505 Gile ||| 565 Griz 17002 pis 3.6 Wiz ZE01 Gl
2 Result Summary 2 Result Summary
Rangelow | Range Up 1 | que: | 1 ALimit | angelow | 1 RBW. 1 que; | Power Abs 1 ALimit |
2.486 G 1,000 MHz 2.48822 GHz -10.63 dB 500,000 kHz 2.56556 GHz 3.83 dBm -26.17 dB
4 2.49586 GH: -21.63 d8 500,000 kH 2.57001 GHz -32.77 dBm -22.77 d8
1.000 MHz 2.49888 GHz -24.06 dB 1,000 MH; 2.57104 GHz -35.21 dBm 25.21 dB
500.000 kHz 2.49999 GHz -24.41 dB 1.000 MHz .57525 GHz -36.59 dBm 59 dB
500,000 kHz 2.50450 GHz . -25.15 dB 1,000 MH: 2.59002 GHz -49.36 dBm 36 dB
— —— TAOT IO
vady vady |
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LTE Band 7

Channel Bandwidth: 20 MHz / 16QAM

<Out-of-Band Emissions>
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2 Result Summary 2 Result Summary
Range Low | Range Up 1 RBWY. que; Power Abs 1 ALimit Range Low 1 REWY. 1 Freque; | Power Abs 1 ALimit |
2. 1.000 MHz 2.48329 GHz -50.06 dBm -25.06 d8 500,000 kHz 2.56888 GHz 19.56 dBm -10.44 d8
1,000 MH 2149216 GH 4.56 dBm -31.56 dB 200,000 ki 2.57000 GHz -2287 dBm -12.87 dB
1,000 Wz 2.49900 GHz 34 dBm -21.34 dB 1.000 v 2.57139 GHz -43.22 dBm -33.22 dB
536,000 bz /50000 GHz -30.25 dBm -20.25 dB 1060 vz 2.57780 GHz -46.87 dBm -33.87 dB
500,000 kHz 2.50108 GHz 20.26 dBm -9.74 1.000 MHz 2.60055 GHz -53.14 dBm -28.14 dB
T Lo

Data: 3.UL2019 3133.07
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2 Result Summary 2 Result Summary
Rangelow | Range Up 1 | que; | Power Abs 1 ALimit Range Low 1 REWY. 1 que; Power Abs 1 ALimit |
2. Gl 1.000 MHz 2.49045 GHz -36.06 dBm -11.06 d8 Gl 500,000 kHz 2.56536 GHz 2.83 dBm
h 2149584 GH -34.51 dBm -21.51 dB 200,000 ki 2.57001 GHz -33.11 dBm
1,000 Wz 2.49898 GHz -34.17 dBm -24.17 dB 1.000 v 2.57285 GHz -35.80 dBm
536,000 bz /50000 GHz -35.64 dBm -25.64 dB 1060 vz |57502 GHz -37.03 dBm
590,000 ke 2.50492 GHz 3.68 dB -26.32 dB 1,000 M- 2.59005 GHz -50.69 dBm
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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

A
|

10 dB Attenuation
Pad

EUT

4.6.3 Test Procedures

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

Report No.: RF190614C23-9 Page No. 36/ 67 Report Format Version: 6.1.1




BUREAU
VERITAS

4.6.4 Test Results

LTE Band 7
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM

20775 2502.5 4.06 4.96 20800 2505.0 3.94 4.89
21100 2535.0 4.44 5.30 21100 2535.0 4.36 5.10
21425 2567.5 4.21 5.17 21400 2565.0 4.11 4.88

Spectrum Plot of Worst Value

5 MHz / 16QAM

10 MHz / 16QAM

[ Fieysight Spectrum Analyzer - Power Stat CCDF
AL

lCen(er Freq 2.535000000 GHz

AFGain:Low

&

Center Freq: 2.535000000 GHz
= Trig: Free Run
#Atten: 30 dB

) Radio Std: None
Counts:1.00 W/1.00 Mpt

2o mtzim | [ = Keysight Spectium Analyzer - Power Stat CEDF
RL

Frequency

06:06:54 P Jul 12, 2019

lCen(er Freq 2.535000000 GHz

AFGain:Low

==
Frequency

NSEIN Y. ] 06:13:04 P Jul 02,2019
Center Freq: 2.535000000 GHz Radio Std: None
= Trig: Free Run Counts: 1,00 M/1.00 Mpt
#Atten: 30 dB

Average Power

21.48 dBm
41.71 % at 0dB

3.09dB
5.19dB
5.30dB
5.37dB
5.47 dB
5.48 dB

5.50 dB
26.98 dBm

0.0001 %
Peak

Info BW 5.0000 MHz

Average Power

Center Freq
2635000000 GHz

21.87 dBm
42.10 % at 0dB

3.07 dB
499 dB
5.10dB
5.15dB
5.19dB
5.21dB

5.48 dB
27.35dBm

FreqOffset
0Hz

0.0001 %
Peak

Center Freq
2635000000 GHz

FreqOffset
0Hz

Info BW 10.000 MHz
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LTE Band 7
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20825 2507.5 3.96 4.81 20850 2510.0 3.95 4.81
21100 2535.0 4.23 5.16 21100 2535.0 413 4.98
21375 2562.5 3.92 4.37 21350 2560.0 4.00 4.50
Spectrum Plot of Worst Value
15 MHz / 16QAM | 20 MHz / 16QAM

[ Fieysight Spectrum Analyzer - Power Stat CCDF
AL

lCen(er Freq 2.535000000 GHz

AFGain:Low

Average Power

21.58 dBm
42.00 % at 0dB

3.05dB
5.05dB
5.16 dB
5.22dB
5.28 dB
5.31dB

5.31dB
26.89 dBm

0.0001 %
Peak

= Trig: Free Run
#Atten: 30 dB

Center Freq: 2.535000000 GHz

==

" | [= Vot Spectum Anbyoer - Pour St CCDF
B
Frequency

Frequensy || Center Freq 2.535000000 GHz

AFGain:Low

& 06:19:13 P ul 02, 2019 &
Radio Std: None

ALIGH 3522 M Jul 12, 2019
Counts:1.00 M/1.00 Mpt

Center Freq: 2.535000000 GHz Radio Std: None
= Trig: Free Run Counts: 1,00 M/1.00 Mpt
#Atten: 30 dB

Info BW 25.000 MHz

Average Power

Center Freq
2635000000 GHz

Center Freq
2635000000 GHz

21.74 dBm
42.42 % at 0dB

3.00 dB
488 dB
498 dB
5.02dB
5.05dB
5.09dB

5.12dB
26.86 dBm

FreqOffset
0Hz

FreqOffset

0.0001 % OHz

Peak

Info BW 25.000 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 a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 55 + 10 log (P) dB. The limit of emission is equal to -25 dBm.

4.7.2 Test Setup

Communication ]
Simulator Power Splitter ! 1 Spectrum Analyzer
10 dB Attenuation
EUT Pad

4.7.3 Test Procedure

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

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

c. Measuring frequency range is from 1 GHz to 26 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =1 MHz and VBW = 3 MHz are used for conducted emission measurement.

d. Spectrum RBW settings are referenced to ANSI C63.26 section 5.7.2.
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4.7.4 Test Results

LTE Band 7

Channel Bandwidth: 5 MHz

Channel 20775

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 3 GHz

RBW 300 kHz [T1] AP VEW

VBW 1 MHz
SWT 501.308 ms.

Marker 1 [T1]
-

35 Ref 35 dim Att 30dB
Offset 15 4B

D1 -25.00 dBm

.55 dBm
888.39 MHz 35 Ref35.dBm

SWT 501.308 ms 250037 GHz

[T1] RM VEEW Marker 1 [T1]
23.14 dBm

Offset 15 4B

I

D1 -25.00 dBm

Offset 15 dB

1 -2500 dBm

T
Start 3 GHz

T
236Hz

[eEuREAU]
VERITAS

oy e
- i l ] o - i l T e
Start9 kHz 99.99 NHz/ Start 1 GHz Stop3GHz  EOECERENS
Frequency Range: 3 GHz ~ 26 GHz
REW 1 MHz TIRMVEW e o
VEW 3 HHz ; _65.08 dBm
o Ref-5d8m Att 0dB SWT S01.308267 25.54342 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7
Channel Bandwidth: 5 MHz
Channel 21100
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz
REW 300 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
VEW 1 MHz -49.76 dBm VEW 3 MHz 23.48 dBm
45 Ref25dBm At 30 dB SWT £01.308 ms. 744,83 MHz 25 Ref 35 d8m Att 30dB SWT 501.308 ms 253277 GHz
- Offset 15 dB - Offset 15 dB
T
D1 -2500 dBm D1 -2500 dBm
1 ’ |
_sp N
e T T T T T feurcan] * T T T T o]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHz/ Stop 3 GHz [ VERITAS |
Frequency Range: 3 GHz ~ 26 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
VEW 3 MHz 8530 dBm
__Ref-5dBm Att 0dB SWT 501.308267 23.95739 GHz

Offset 15 4B

-2500 dBm

?WW‘WWW’ e

T mm
Stop26GHz  MIECEREEE

T
Start 3 GHz

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

Report No.: RF190614C23-9 Page No. 41/ 67

Report Format Version: 6.1.1




152
BUREAU

LTE Band 7
Channel Bandwidth: 5 MHz
Channel 21425
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz
REW 300 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VEW 1 MHz 49,66 dBm VEW 3 MHz 22.79 dBm
45 Ref25dBm At 30 dB SWT 501.308 ms. 93534 MHz 25 Ref 35 d8m Att 30dB SWT 501.308 ms 256527 GHz
- Offset 15 dB - Offset 15 dB
1
D1 -25.00 dBm D1 -25.00 dBm
1 ™
5 AR
e T T T T T T * T T T T v ecav]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHz/ Stop 3 GHz [ VERITAS |
Frequency Range: 3 GHz ~ 26 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
VEW 3 MHz 8530 dBm
__Ref-5dBm Att 0dB SWT 501.308267 2560733 GHz

Offset 15 4B

-2500 dBm

T T T O
2.3GHz/ Stop 26 GHz

T
Start 3 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7

Channel Bandwidth: 10 MHz

Channel 20800

Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz

RBWY 300 kHz TUAPVEW  ne o RBW 1 MHz TURMVEN ey
VBW 1 MHz _49.40 dBm VBW 3 MHz 23.48 dBm
35 Rer35 dam At 30 dB SWT 501.308 ms 57428 WHz 35 Rer35 dim At 30 dB SWT 501.308 ms 250067 GHz
Offset 15 dB Offset 15 dB
T
D1 -25.00 dBm |_D1-25.00 dBm
1
g
- i l ] l T fovreav] - i l T T e
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHz! Stop 3 GHz
RBW 1 WHz TORMVEN e
VBW 3 WHz 6497 dBm
. Ref-5dBm Att 0dB SWT S01.308267 24.49687 GHz

Offset 15 dB

1 -2500 dBm

T T e
23GHz Stop 26 GHz

T
Start 3 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7
Channel Bandwidth: 10 MHz
Channel 21100
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz

REW 300 kHz TAPVEW ey ooy REW 1 MHZ TORMVEN e o

WBW 1 HiHz 4913 dBm WBW S Mz 2362 dBm
35 Ref 28 ¢Bim Att 30 dB SWT 501.308 ms. 911.54 MHz 35 Ref 28 dfim Att 30 dB SWT 501.308 ms 2.53047 GHz
| offset1sds | ofset1sds

T
D1 -25.00 dBm " 12500 dm
1
-, .
5 T L i L I fovreay] - J i I e
Start 8 kHz 99.99 NHz/ Stop 1 GHz Start 1 GHz 200 M2/ Siop 3 GHz
Frequency Range: 3 GHz ~ 26 GHz

RBW 1 MHz TIRMVEW e o

VBW 3 MHz -65.29 dBm
. Ref-sdBm Att 008 ST £01.308267 2506902 G

Offset 15 4B

T o1 2s00dEm

70 ol ik k.
G

T
Start 3 GHz

T
Stop 26 GHz

[EUREAUJ
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7

Channel Bandwidth: 10 MHz

Channel 21400

Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz

RAW 300 1z TAPVEW ey TURMVEN ey
VBW 1 Kz _49.47 dBm 5 22.85 4Bm
35 Rer35 dam Att 30 dB SWT 501.308 ms 52,99 MHz 35 Rer35 dim SWT 501308 ms 258057 GHz
Offset 15 dB Offset 15 dB
1
D1-2500 dBm D1 -25.00 dBm
1 ™
e v
- 1 T T T ! fovreay] - i T ! e
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz Stop 3GHz
RBW 1 WHz TORMVEN e o
VBW 3 iz 5545 dBm
. Ref-5dBm Aft 0dB SWT 501.308267 2577803 GHz

Offset 15 dB

1 -2500 dBm

:m’IWWWWWWmW&

! ! ! ! EE
Start 3 GHz 23GHzl Stop 28 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7
Channel Bandwidth: 15 MHz
Channel 20825
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz
RBW 300 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1) RM VIEW Marker 1 [T1]
VBW hikz ~49.00 dBm VBW 2 Mz 23.34 dBm
35 Ref35.dBm Att 30 dB SWT 501.308 ms. 859.84 MHz 35 Ref 35 dim Att 30 dB SWT 501.308 ms 250077 GHz
N Offset 15 4B N Offset 15 dB
T
D1 -25.00 dBm D1 -25.00 dBm
1 |
e e
65 [ T T T T [BurEaL | 58 [ T T T T [BurRERL |
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHz/ Stop 3 GHz
Freqguency Range: 3 GHz ~ 26 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
WBW S hiHz £5.07 dBm
__ Ref-5d8m Att 0dB SWT 501.308267 23.87469 GHz

Offset 15 dB

1 -2500 dBm

T T
Start 3 GHz

! ! [eurcaul
2.3GHz/ Stop 28 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7
Channel Bandwidth: 15 MHz
Channel 21100
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz
RBW 300 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
WBW 1 HiHz -49.33 dBm WBW S Mz 23.35 dBm
45 Ref 28 dBm Att 30 dB SWT 501.308 ms. 89144 MHz 45 Ref 28 dBm Alt 30dB SWT 501.308 ms. 252817 GHz
Offset 15 dB Offset 15 dB
T
D1 -25.00 dBm ; D1 -25.00 dBm
) "
i
0 T L i L I fovreay] - J L i L I e
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range: 3 GHz ~ 26 GHz
RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 3 MHz -65.13 dBm
_g_ Ref-5d8m Aft 0dB SWT 501.308267 25.53767 GHz

Offset 15 dB

1 -2500 dBm

A ———————

T T T
Start 3 GHz 23GHz/ Stop 26 GHz

[EUREAUJ
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7
Channel Bandwidth: 15 MHz
Channel 21375
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz

RBW 300 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHzZ [T1) RM VIEW Marker 1 [T1]

WBW 1 HiHz 4925 dBm WBW S Mz 23,67 dBm
45 Ref 28 dBm Att 30 dB SWT 501.308 ms. 933.99 MHz 35 Ref 28 dfim Alt 30dB SWT 501.308 ms 255587 GHz
N Offset 15 4B N Offset 15 dB

T
D1-25.00 dBm ) D1 -25.00 dBm
1 L it & e
5 el
55 T T T T T | e T T T T T |
Start 9 kHz 99.99 MHZ/ Stop 1 GHz Start 1 GHz 200 MHzZ/ Stop 3 GHz
Frequency Range: 3 GHz ~ 26 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1]

VBW 3 MHz -54.92 dBm

= Ref-5dBm Att 0dB SWT 501.308267 2578378 GHz
Offset 15 dB

) 1 -2500dBm

T
Start 3 GHz

T
Stop 26 GHz

[EUREAUJ
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7
Channel Bandwidth: 20 MHz
Channel 20850
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz
RBW 300 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1) RM VIEW Marker 1 [T1]
VBW hikz 4916 dBm VBW 2 Mz 23.55 dBm
35 Ref35.dBm Att 30dB SWT 501.308 ms. 73158 MHz 35 Ref 35 dim Att 30 dB SWT 501.308 ms 250107 GHz
N Offset 15 4B N Offset 15 48
T
D1 -25.00 dBm D1 -25.00 dBm
1 n
Nl
65 [ T T T T [BurEaL | 58 [ T T T T [BurRERL |
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHz/ Stop 3 GHz
Freqguency Range: 3 GHz ~ 26 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
WBW S hiHz £5.11 dBm
._ Ref-5dBm Att 0dB SWT 501.308267 24.00485 GHz
- Offset 15 dB
) 1 -2500 dBm

! T [eurcaul
Start 3 GHz Stop 26 GHz.

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7
Channel Bandwidth: 20 MHz
Channel 21100
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz

RBW 300 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHzZ [T1) RM VIEW Marker 1 [T1]

WBW 1 HiHz -49.41 dBm WBW S Mz 23.52 dBm
45 Ref 28 dBm Alt 30dB SWT 501.308 ms. §76.29 MHz 45 Ref 28 dBm Alt 30dB SWT 501.308 ms 252807 GHz.

N Offset 15 4B N Offset 15 dB
T
D1-25.00 dBm ) D1 -25.00 dBm
1 | s =
=
5 1 T T T ! fovreay] - i T T ! e
Start 9 kHz 99.99 MHZ/ Stop 1 GHz Start 1 GHz 200 MHzZ/ Stop 3 GHz
Frequency Range: 3 GHz ~ 26 GHz

RBW 1 MHz [T1] RM VIEW Marker 1 [T1]

VBW 3 MHz -65.10 dBm
_g_ Ref-5d8m Aft 0dB SWT 501.308267 24.10240 GHz

Offset 15 dB

) 1 -2500dBm

T
Start 3 GHz

T
Stop 26 GHz

[EUREAUJ
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 7
Channel Bandwidth: 20 MHz
Channel 21350
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 3 GHz

RBW 300 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHzZ [T1) RM VIEW Marker 1 [T1]

WBW 1 HiHz 4871 dBm WBW S Mz 23.43 dBm
45 Ref 28 dBm Att 30 dB SWT 501.308 ms. 97464 MHz 35 Ref 28 dfim Alt 30dB SWT 501.308 ms. 255117 GHz

N Offset 15 4B N Offset 15 dB
T
D1-25.00 dBm ) D1 -25.00 dBm
1 .
o e
5 1 T T T ! fovreay] - i T T ! e
Start 9 kHz 99.99 MHZ/ Stop 1 GHz Start 1 GHz 200 MHzZ/ Stop 3 GHz
Frequency Range: 3 GHz ~ 26 GHz

RBW 1 MHz [T1] RM VIEW Marker 1 [T1]

VBW 3 MHz -65.23 dBm
_g_ Ref-5d8m Aft 0dB SWT 501.308267 25.96664 GHz

Offset 15 dB

) 1 -2500dBm

WWWWWW a

T T
Start 3 GHz 23GHz/

T
Stop 26 GHz

[EUREAUJ
VERITAS

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

4.8.1 Limits of Radiated Emission Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 55 + 10 log (P) dB. The limit of emission is equal to -25 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.l.R.P power by subtracting the gain of dipole, E.R.P power =
E.l.R.P power - 2.15 dB.

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

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m
Variable
EUT& . 3m .
Support Unjts ' '
—(:)—EZI
,J\\:L'/Tum Table
SOUAT -E,-E,l
L
Ground Plane
Test Receiver
\ [ |[C——1
O 0O O O
/W] coo0oe

<Radiated Emission above 1 GHz>

EUT&

Ant. Tower

3m

Support Units |

N\

D

Absorber

Turn Table .

1-4m
Variable

/

-
ol T T AMAWAMA =
) Grourrd Plane
Test Receiver
\ 1
s o oo

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

LTE Band 7
Channel Bandwidth: 5 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
Level (dBm) Date: 2019-07-05

0

-10.0

-20.0
PART 2[(B7/B41)

-40.0

-10.0

1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Horizontal
Remark : LTE_Band 7_Link_CH28775
Tested by: Karl Lee
Read Limit  Over
Freq Level Level Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 pp 5005.00 -49.73 -69.31 19.58 -25.60 -24.73 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2019-07-05

0

-10.0

-20.0
PART 2i7(BFiB41)

-40.0

-10.0

8 1000 6200. 11400. 16600. 21800. 27000
Frequency {(MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark : LTE_Band 7_Link_CH28775

Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 58085.88 -51.15 -78.73 19.58 -25.88 -26.15 Peak
2 pp 7507.50 -48.69 -63.37 22.68 -25.80 -15.89 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

0

Level (dBm)

Date: 2019-07-05

-10.0]

-20.0

PART 2

T{B7iB41)

-40.0

-70.0

1000

Site
Condition:
Remark
Tested by:

Freq Level

6200. 11400. 16600.
Frequency (MHz)

966 chamber 1

PART 27(B7/B41) Horizontal

LTE Band 7 Link CH21108

Karl Lee

Read Limit Over

Level Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 pp 56870.80 -50.58 -69.97 19.39 -25.80 -25.58 Peak

27000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

DLe\leI{dBml Date: 2019-07-05

-10.0

-20.0
PART 2[(B7/B41)

-40.0

-70.0

s 1000 6200. 11400. 16600. 21800. 27000
Frequency {(MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark : LTE_Band 7 _Link_ CH21108

Tested by: Karl Lee
Read Limit  Over
Freq Level Lewvel Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 5070.08 -50.83 -69.42 19.39 -25.00 -25.83 Peak
2 pp 7605.80 -38.21 -61.20 22.99 -25.80 -13.21 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBm}

Date: 2019-07-05

-10.0]

-20.0

PART 2

T{B7iB41)

Ka

-40.0

-70.0

1000 6200. 11400. 16600. 21800.

Frequency (MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Horizontal
Remark : LTE_Band 7_Link CH21425
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 5135.08 -49.94 -69.75 19.81 -25.80 -24.94 Peak
2 pp 77902.50 -41.46 -64.62 23.16 -25.88 -16.46 Peak

27000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2019-07-05

-10.0

-20.0
PART 2[f{B7/B41)

-30.0

-40.0]

-70.0

204500 ' 6200. 11400. 16600. 21800. 27000

Frequency {MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark : LTE_Band 7_Link_CH21425
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 5135.88 -49.57 -69.38 19.81 -25.08 -24.57 Peak
2 pp 7782.58 -39.19 -62.35 23.16 -25.80 -14.19 Peak
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Channel Bandwidth: 20 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
0Lev\el{dBmI Date: 2019-07-05

-10.0

-20.0
PART 2F(B7/B41)

-40.0]

-70.0 ]

30 5424, 10818. 16212, 21606. 27000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Horizontal
Remark : LTE_Band 7 _Link_ CH28858
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 168.51 -52.60 -45.80 -6.80 -25.08 -27.60 Peak
2 pp 227.37 -47.97 -42.15 -5.82 -25.80@ -22.97 Peak
3 265.17 -59.69 -54.85 -5.64 -25.80 -34.89 Peak
4 318.98 -62.77 -57.83 -5.74 -25.88 -37.77 Peak
5 398.78 -65.95 -63.16 -2.79 -25.00 -40.95 Peak
] 747.38 -72.15 -78.89 -1.26 -25.88 -47.15 Peak
7 5820.08 -58.41 -69.49 19.88 -25.88 -25.41 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
oLeveI{dBm] Date: 2019-07-05
-10.0]
-20.0
PART 2F¥(B7/B41)
-30.0]
8
-40.0|
50.0 £
-60.0|
i
5
-70.0
s 30 5424, 10818. 16212, 21606. 27000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark LTE Band 7 Link CH28858
Tested by: Karl Lee
Read Limit  Over
Freq Level Lewvel Factor Line Limit Remark
MHz dBm dBm dB dBm dB
1 34.59 -57.99 -46.89 -11.18 -25.00 -32.99 Peak
2 221.97 -56.02 -56.14 -5.88 -25.08 -31.82 Peak
3 256.53 -61.12 -55.55 -5.57 -25.08 -36.12 Peak
4 356.08 -66.02 -60.95 -5.87 -25.08 -41.82 Peak
5 599.68 -69.48 -69.87 ©.39 -25.08 -44.48 Peak
6 733.38 -71.31 -78.31 -1.80 -25.08 -46.31 Peak
7 5820.00 -50.76 -69.84 19.88 -25.088 -25.76 Peak
8 pp 7530.00 -37.23 -00.88 22.85 -25.008 -12.23 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBm} Date: 2019-07-05

-10.0]

-20.0
PART 2[{B7/B41)

-40.0

-70.0

1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Horizontal
Remark : LTE_Band 7 _Link CH21108
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 pp 5870.80 -49.54 -68.93 19.39 -25.80 -24.54 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
Level (dBm) Date: 2019-07-05

0

-10.0

-20.0
PART 27(B7iB41)

-40.0

-70.0|

8 1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark : LTE_Band 7_Link_ CH21108

Tested by: Karl Lee
Read Limit Over
Freq Level Level Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 5070.08 -49.61 -69.00 19.39 -25.00 -24.61 Peak
2 pp 7605.80 -37.69 -60.68 22.99 -25.80 -12.89 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBm} Date: 2019-07-05

-10.0]

-20.0
PART 2[{B7/B41)

40.0 2

-70.0

1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Horizontal
Remark : LTE_Band 7 _Link CH21358

Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Factor Line Limit Remark

MHz dBm dBm dB dBm dB

1 5126.08 -49.78 -69.49 19.71 -25.80 -24.78 Peak
2 pp 7b808.00 -48.88 -64.80 23.12 -25.808 -15.88 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
oLeveI{dBm} Date: 2019-07-05
-10.0]
-20.0]
PART 2F(B7/B41)
-30.0]
2
-40.0|
1
-50.0]
-60.0|
-70.0]
8 1000 6200. 11400. 16600. 21800. 27000
Frequency {(MHz)
Site 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark LTE_Band 7_Link_CH21358
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Factor Line Limit Remark
MHz dBm dBm dB dBm dB
1 5126.60 -49.52 -69.23 19.71 -25.80 -24.52 Peak
2 pp 7680.80 -37.58 -68.78 23.12 -25.00 -12.58 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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