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1 Certificate of Conformity

Product: ASUS Phone
Brand: ASUS
Test Model: ASUS_A009
Sample Status: Identical Prototype
Applicant: ASUSTek COMPUTER INC.
Test Date: Aug. 21, 2017 ~ Aug. 26, 2017

Standards: FCC Part 22, Subpart H

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

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

N LN

Prepared by : , Date:

Ivonne Wu / Supervisor

QM fcj }’)Mﬂg/

Approved by : , Date:

David Huang / Project Engineer

Sep. 01, 2017

Sep. 01, 2017
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2  Summary of Test Results

Applied Standard: FCC Part 22 & Part 2

FCC
Test Item Result Remarks
Clause
2.1046 . . . -
Effective Radiated Power Pass Meet the requirement of limit.
22.913 (a)
Peak to Average Ratio Pass Meet the requirement of limit.
2.1055 o . -
Frequency Stability Pass Meet the requirement of limit.
22.355
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
22.917 Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . . . -
99 917 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
Radiated Spurious Emissions Pass Minimum passing margin is -25.21 dB
22.917 at 1648.40 MHz.

2.1 Measurement Uncertainty

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

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

v ’ F Expended Uncertainty
easuremen requenc
ATEney (k=2) ()
Conducted Emissions at mains ports 150 kHz ~ 30 MHz 2.44 dB
30 MHz ~ 200 MHz 2.0153 dB
Radiated Emissions up to 1 GHz
200 MHz ~1000 MHz 2.0224 dB
1 GHz ~ 18 GHz 1.0121 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.1508 dB
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2.2 Test Site and Instruments
D iption & . Due Date of
escription Model No. Serial No. Date of Calibration : :
Manaufacturer Calibration
Test Receiver N9038A MY52260177 Jul. 05, 2017 Jul. 04, 2018
Agilent Technologies
Spectrum Analyzer
ROHDE & SCHWARZ FsSu43 101261 Dec. 13, 2016 Dec. 12, 2017
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Dec. 16, 2016 Dec. 15, 2017
HORN Antenna 3117 00143293 Dec. 29, 2016 Dec. 28, 2017
ETS-Lindgren
Double Ridge Guide Horn
Antenna EMCO 3115 5619 Dec. 27, 2016 Dec. 26, 2017
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Dec. 13, 2016 Dec. 12, 2017
HORN Antenna
SCHWARZBECK BBHA 9170 9170-480 Dec. 14, 2016 Dec. 13, 2017
Fixed Attenuator MDCS18N-10 |MDCS18N-10-01|  Apr. 17, 2017 Apr. 16, 2018
Mini-Circuits
MXG Vector signal
generator N5182B MY53050430 Oct. 19, 2016 Oct. 18, 2017
Agilent
Preamplifier
Agilent 310N 187226 Jun. 23, 2017 Jun. 22, 2018
i;@’:tp“f'er 83017A MY39501357 Jun. 23, 2017 Jun. 22, 2018
Power Meter ML2495A 1232002 Sep. 08, 2016 Sep. 07, 2017
Anritsu
i;"r’;’t‘;sensor MA2411B 1207325 Sep. 08, 2016 Sep. 07, 2017
Cable-CH1-01(R
RF signal cable FC-SMS-100-SM
ETS-LINDGREN 5D-FB S-120+RFC-SMS Jun. 23, 2017 Jun. 22, 2018
-100-SMS-400)
. Cable-CH1-02(R
RF signal cable
ETS-LINDGREN 8D-FB FC-SMS-100-SM Jun. 23, 2017 Jun. 22, 2018
S-24)
Software E3
BV ADT 8.130425b NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jun. 28, 2017 Jun. 27, 2019
Agilent
Radio Communication
Analyzer MT8820C 6201010284 Nov. 30, 2016 Nov. 29, 2017
Anritsu

Report No.: RF170801C18

Page No. 6 /89

Report Format Version: 6.1.1




@

1828,

[BUREAU |
VERITAS

Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are

traceable to NML/ROC and NIST/USA.

2. The test was performed in HsinTien Chamber 1.

3. The horn antenna and preamplifier (model: 83017A) are used only for the measurement of emission
frequency above 1 GHz if tested.

4. The FCC Designation Number is TW0011. The number will be varied with the Lab location and
scope as attached.

5. The IC Site Registration No. is IC7450I-1.

Report No.: RF170801C18 Page No. 7/89 Report Format Version: 6.1.1
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3  General Information

3.1 General Description of EUT
Product ASUS Phone
Brand ASUS
Test Model ASUS A009

Status of EUT

Identical Prototype

Power Supply Rating

5.0 Vdc (adapter or host equipment)
3.85 Vdc (Li-ion battery)

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

Frequency Range

LTE 5 (Channel Bandwidth: 1.4 MHz)

824.7 ~ 848.3 MHz

LTE 5 (Channel Bandwidth: 3 MHz)

825.5 ~ 847.5 MHz

LTE 5 (Channel Bandwidth: 5 MHz)

826.5 ~ 846.5 MHz

LTE 5 (Channel Bandwidth: 10 MHz) 829 ~ 844 MHz
GSM/GPRS 640.03 mW
EDGE 222.33 mwW
WCDMA 106.37 mW
Max. ERP Power LTE 5 (Channel Bandwidth: 1.4 MHz) 142.23 mW
LTE 5 (Channel Bandwidth: 3 MHz) 142.50 mW
LTE 5 (Channel Bandwidth: 5 MHZz) 143.28 mW
LTE 5 (Channel Bandwidth: 10 MHz) 144.21 mW
GSMI/GPRS 245KGXW
EDGE 244KGTW
WCDMA 4AM15FOW
Emission Designator LTE 5 (Channel Bandwidth: 1.4 MHz) 1MO9W7D
LTE 5 (Channel Bandwidth: 3 MHz) 2M48G7D
LTE 5 (Channel Bandwidth: 5 MHz) 4M48G7D
LTE 5 (Channel Bandwidth: 10 MHZz) 8M92W7D

Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:
1. There’re 2 configurations for the EUT listed as below.
Sample Description
A EUT + Front Camera 1 + Rear Camera 1 + eMCP 1
B EUT + Front Camera 2 + Rear Camera 2 + eMCP 3

< Only the worst test data was presented in the report.
2. The EUT’s accessories list refers to Ext. Pho.
3. The above EUT information is declared by manufacturer and for more detailed features description,

please refer to the manufacturer's specifications or user's manual.
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3.2 Configuration of System under Test

<Radiated Emission Test>

—0

EUT (Powered from AC Adapter)

Earphone
Test table zzz

i3

Universal Radio
Communication
Tester

*Kept in a remote area

<E.R.P. Test>

EUT (Powered from battery)

&
55

Universal Radio
Communication
Tester

Test table

*Kept in a remote area

3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
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. Earphone FUNKEY FK-130102 N/A N/A
No. Signal Cable Description Of The Above Support Units
1. [N/JA
Note:

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

Report No.: RF170801C18 Page No. 9/89 Report Format Version: 6.1.1
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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:

EUT Configure Discriotion
Mode P
A Sample A
B Sample B
Band ERP Radiated Emission
X-plane (Mode A) .
GSM X-axis
Y-plane (Mode B)
EDGE X-plane X-axis
WCDMA X-plane X-axis
X-plane (Mode A) Z-axis (Mode A)
LTE Band 5 i
Y-plane (Mode B) Y-axis (Mode B)
GSM
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
A ERP 128 to 251 128, 189, 251 GSM, EDGE
B ERP 128 to 251 128, 189, 251 GSM
A Frequency Stability 128 to 251 128, 251 GSM, EDGE
A Occupied Bandwidth 128 to 251 128, 189, 251 GSM, EDGE
A Band Edge 128 to 251 128, 251 GSM, EDGE
A Peak to Average Ratio 128 to 251 128, 189, 251 GSM, EDGE
A Condcudeted Emission 128 to 251 128, 189, 251 GSM, EDGE
A Radiated Emission 128 to 251 128, 189, 251 GSM, EDGE
B Radiated Emission 128 to 251 128, 189, 251 GSM

Report No.: RF170801C18
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EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
ERP 4132 to 4233 4132, 4182, 4233 WCDMA
A Frequency Stability 4132 to 4233 4132, 4233 WCDMA
A Occupied Bandwidth 4132 to 4233 4132, 4182, 4233 WCDMA
A Band Edge 4132 to 4233 4132, 4233 WCDMA
A Peak to Average Ratio 4132 to 4233 4132, 4182, 4233 WCDMA
A Condcudeted Emission 4132 to 4233 4132, 4182, 4233 WCDMA
A Radiated Emission 4132 to 4233 4132, 4182, 4233 WCDMA
LTE Band 5
EUT .
. Available Channel .
Configure | Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
20407 to 20643 | 20407, 20525, 20643 1.4 MHz QPSK, 16QAM | 1 RB/0 RB Offset
A ERP 20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK, 16QAM 1 RB /0 RB Offset
20425 to 20625 | 20425, 20525, 20625 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
20450 to 20600 | 20450, 20525, 20600 10 MHz QPSK, 16QAM 1 RB /0 RB Offset
B ERP 20450 to 20600 | 20450, 20525, 20600 10 MHz QPSK, 16QAM 1 RB /0 RB Offset
20407 to 20643 20407, 20643 1.4 MHz QPSK 1 RB/ 0 RB Offset
A Frequency 20415 to 20635 20415, 20635 3 MHz QPSK 1 RB /0 RB Offset
Stability 20425 to 20625 20425, 20625 5 MHz QPSK 1 RB /0 RB Offset
20450 to 20600 20450, 20600 10 MHz QPSK 1 RB /0 RB Offset
20407 to 20643 | 20407, 20525, 20643 1.4 MHz QPSK, 16QAM 6 RB /0 RB Offset
A Occupied 20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK, 16QAM | 15 RB/ 0 RB Offset
Bandwidth 20425 to 20625 | 20425, 20525, 20625 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
20450 to 20600 | 20450, 20525, 20600 10 MHz QPSK, 16QAM | 50 RB /0 RB Offset
1 RB /0 RB Offset
20407 1.4MHz QPSK
6 RB /0 RB Offset
20407 to 20643
1 RB /5 RB Offset
20643 1.4MHz QPSK
6 RB /0 RB Offset
1 RB /0 RB Offset
20415 3 MHz QPSK
15 RB / 0 RB Offset
20415 to 20635
1 RB/ 14 RB Offset
20635 3 MHz QPSK
15 RB/ 0 RB Offset
A Band Edge 1RB/ 0 RB Offset
20425 5 MHz QPSK
25 RB / 0 RB Offset
20425 to 20625
1 RB / 24 RB Offset
20625 5 MHz QPSK
25 RB / 0 RB Offset
1 RB/ 0 RB Offset
20450 10 MHz QPSK
50 RB / 0 RB Offset
20450 to 20600
1 RB /49 RB Offset
20600 10 MHz QPSK

50 RB / 0 RB Offset

Report No.: RF170801C18
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EUT .
Configure Test Item Available Tested Channel Chanr_1e| Modulation Mode
Channel Bandwidth

Mode
20407 to 20643 | 20407, 20525, 20643 1.4 MHz QPSK, 16QAM | 1 RB/0 RB Offset
Peak to 20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK, 16QAM | 1 RB/0 RB Offset
A Average Ratio| 20425 to 20625 | 20425, 20525, 20625 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
20450 to 20600 | 20450, 20525, 20600 10 MHz QPSK, 16QAM | 1RB/0 RB Offset
20407 to 20643 | 20407, 20525, 20643 1.4 MHz QPSK 1 RB /0 RB Offset
A Conducted 20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK 1 RB / 0 RB Offset
Emission 20425 to 20625 | 20425, 20525, 20625 5 MHz QPSK 1 RB /0 RB Offset
20450 to 20600 | 20450, 20525, 20600 10 MHz QPSK 1 RB /0 RB Offset
A, B Erﬁggg 20450 to 20600 | 20450, 20525, 20600 10 MHz QPSK 1 RB/ 0 RB Offset

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

Test Condition:

Test Item Environmental Conditions Input Power Tested By

ERP 25 deg. C, 65 % RH 3.85 Vvdc Karl Lee
Frequency Stability 25 deg. C, 65 % RH 3.85 Vvdc Gavin Wu
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vvdc Gavin Wu
Band Edge 25 deg. C, 65 % RH 3.85 Vvdc Gavin Wu

Peak to Average Ratio 25 deg. C, 65 % RH 3.85 Vvdc Gavin Wu
Condcudeted Emission 25 deg. C, 65 % RH 3.85 Vdc Gavin Wu

Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Karl Lee & Harry Hsueh

3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards

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

FCC 47 CFR Part 2

FCC 47 CFR Part 22

KDB 971168 D01 Power Meas License Digital Systems v02r02
ANSI/TIA/EIA-603-D 2010

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

Report No.: RF170801C18 Page No. 12/ 89 Report Format Version: 6.1.1
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4

4.1

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 7 watts e.r.p.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a.

All measurements were done at low, middle and high operational frequency range. RBW and VBW is 1
MHz for GSM, GPRS & EDGE, 5 MHz for WCDMA, and 10 MHz for LTE mode.

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

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

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

Conducted Power Measurement:
The EUT was set up for the maximum power with GSM, GPRS, EDGE, WCDMA, and LTE link data
modulation and link up with simulator. Set the EUT to transmit under low, middle and high channel and record
the power level shown on simulator.

Report No.: RF170801C18 Page No. 13/89 Report Format Version: 6.1.1




4.1.3 Test Setup
EIRP / ERP Measurement:

Amnt. Tower 1~4m

X

o /
usmI,J_[I;”l:,/ |
N\ |

Radio ahsorbing material ghielded Case Ground Plane

Spectrum

]

a o
a o
a o
[ s}

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

Conducted Power Measurement:

COMMUNICATION

SIMULATOR EUT
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4.1.4 Test Results

Conducted Output Power (dBm)

Band GSM850
Channel 128 189 251
Frequency (MHz) 824.2 836.4 848.8
GSM (GMSK, 1Tx-slot) 32.72 32.81 32.75
GPRS (GMSK, 1Tx-slot) 32.70 32.79 32.73
GPRS (GMSK, 2Tx-slot) 30.82 30.91 30.85
GPRS (GMSK, 3Tx-slot) 28.77 28.86 28.80
GPRS (GMSK, 4Tx-slot) 26.58 26.67 26.61
EDGE (8PSK, 1Tx-slot) 26.29 26.38 26.32
EDGE (8PSK, 2Tx-slot) 25.24 25.33 25.27
EDGE (8PSK, 3Tx-slot) 23.23 23.32 23.26
EDGE (8PSK, 4Tx-slot) 21.32 21.41 21.35
Band WCDMA V
Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 22.91 22.98 22.99
HSDPA Subtest-1 22.08 22.15 22.16
HSDPA Subtest-2 21.99 22.06 22.07
HSDPA Subtest-3 21.52 21.59 21.60
HSDPA Subtest-4 21.47 21.54 21.55
HSUPA Subtest-1 21.48 21.55 21.56
HSUPA Subtest-2 20.81 20.88 20.89
HSUPA Subtest-3 20.57 20.64 20.65
HSUPA Subtest-4 20.42 20.49 20.50
HSUPA Subtest-5 22.05 22.12 22.13
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QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch High Ch | 3GPP
. 20407 20525 20643 MPR 20407 20525 20643 MPR
BW Size Offset
824.7 836.5 848.3 (dB) 824.7 836.5 848.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 24.12 24.20 24.23 0 23.06 23.14 23.17 1
1 2 24.05 24.13 24.16 0 22.99 23.07 23.10 1
1 5 23.89 23.97 24.00 0 22.83 22.91 22.94 1
5/1.4M 3 0 23.80 23.88 23.91 0 22.74 22.82 22.85 1
3 1 23.76 23.84 23.87 0 22.70 22.78 22.81 1
3 3 23.71 23.79 23.82 0 22.65 22.73 22.76 1
6 0 23.01 23.09 23.12 1 21.95 22.03 22.06 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch High Ch | 3GPP
. 20415 20525 20635 MPR 20415 20525 20635 MPR
BW Size Offset
825.5 836.5 847.5 (dB) 825.5 836.5 847.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 24.26 24.34 24.37 0 23.20 23.28 23.31 1
1 24.19 24.27 24.30 0 23.13 23.21 23.24 1
1 14 24.03 24.11 24.14 0 22.97 23.05 23.08 1
5/3M 8 0 23.22 23.30 23.33 1 22.16 22.24 22.27 2
8 3 23.18 23.26 23.29 1 22.12 22.20 22.23 2
8 7 23.13 23.21 23.24 1 22.07 22.15 22.18 2
15 0 23.15 23.23 23.26 1 22.09 22.17 22.20 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch | High Ch | 3GPP
. 20425 20525 20625 MPR 20425 20525 20625 MPR
BW Size Offset
826.5 836.5 846.5 (dB) 826.5 836.5 846.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 24.38 24.46 24.49 0 23.32 23.40 23.43 1
1 12 24.31 24.39 24.42 0 23.25 23.33 23.36 1
1 24 24.15 24.23 24.26 0 23.09 23.17 23.20 1
5/5M 12 0 23.34 23.42 23.45 1 22.28 22.36 22.39 2
12 6 23.30 23.38 23.41 1 22.24 22.32 22.35 2
12 13 23.25 23.33 23.36 1 22.19 22.27 22.30 2
25 0 23.27 23.35 23.38 1 22.21 22.29 22.32 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch High Ch | 3GPP
. 20450 20525 20600 MPR 20450 20525 20600 MPR
BW Size Offset
829.0 836.5 844.0 (dB) 829.0 836.5 844.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 24.47 24.55 24.58 0 23.41 23.49 23.52 1
1 24 24.40 24.48 24.51 0 23.34 23.42 23.45 1
1 49 24.24 24.32 24.35 0 23.18 23.26 23.29 1
5/10M 25 0 23.43 23.51 23.54 1 22.37 22.45 22.48 2
25 12 23.39 23.47 23.50 1 22.33 22.41 22.44 2
25 25 23.34 23.42 23.45 1 22.28 22.36 22.39 2
50 0 23.36 23.44 23.47 1 22.30 22.38 22.41 2
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ERP Power (dBm)
Mode A
GSM
Plane | Channel Fr?&‘f_'ez';cy (cIi_I;/r;) E;Crtff?doé‘) ERP (dBm) |ERP (mW) PO"'Z‘:/Z\"/")“O”
128 824.2 11.03 31.208 28.03 635.04
189 836.4 110 31.3 28.05 638.26 H
251 848.8 11.01 31.222 28.06 640.03
X 128 824.2 5.26 31.504 24.09 256.68
189 836.4 4.93 31.117 24.04 253.34 Y,
251 848.8 5.74 31.922 24.03 253.05
EDGE
Plane | Channel Fr?&‘;ezr)‘cy ((;_I;/rl;1) E;’Crtr:fgo;) ERP (dBm) |ERP (mW) PO'?:/Z\%tiO”
128 824.2 561 31.208 23.45 221.21
189 836.4 5,68 31.3 23.47 222,33 H
251 848.8 5.64 31.222 23.43 220.39
X 128 824.2 19.86 31.504 19.49 89.00
189 836.4 951 31.117 19.46 88.25 Y,
251 848.8 110.36 31.922 19.41 87.34
WCDMA
Plane [ Channel Fre(:&l:_'ezr;cy (cIi_I;/rI;1) E;Crtrgfzgo;) ERP (dBm) |ERP (mW) Pol?:/z\z/a)tion
4132 826.4 8.79 31.208 20.27 106.37
4182 836.4 8.89 313 20.26 106.17 H
4233 846.6 8.86 31.222 20.21 105.00
X 4132 826.4 13.12 31.504 16.23 42.01
4182 836.4 12,77 31.117 16.20 41.66 Y,
4233 846.6 1352 31.922 16.25 42.19
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LTE Band 5
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&‘f_'ez';cy (cli_g/r;) E;Crtr:f?doé‘) ERP (dBm) |ERP (mW) PO"'Z‘:/Z\"/")“O”
20407 824.7 -7.60 31.208 21.46 139.89
20525 836.5 -7.62 31.3 21.53 142.23 H
20643 848.3 -7.56 31.222 21.51 141.64
X 20407 824.7 -11.79 31.504 17.56 57.07
20525 836.5 -11.49 31.117 17.48 55.94 Vv
20643 848.3 -12.28 31.922 17.49 56.13
Channel Bandwidth: 1.4 MHz / 16QAM
20407 824.7 -8.52 31.208 20.54 113.19
20525 836.5 -8.64 31.3 20.51 112.46 H
20643 848.3 -8.58 31.222 20.49 112.00
X 20407 824.7 -12.80 31.504 16.55 45.23
20525 836.5 -12.48 31.117 16.49 4453 \%
20643 848.3 -13.29 31.922 16.48 44.48
LTE Band 5
Channel Bandwidth: 3 MHz / QPSK
Plane [ Channel Fre(:&l:_'ezr;cy (cIi_I;/rI;1) I(::z:crtroerczjol??) ERP (dBm) |ERP (mW) Pol?:/z\z/a)tion
20415 825.5 -7.52 31.208 21.54 142.50
20525 836.5 -7.66 31.3 21.49 140.93 H
20635 847.5 -7.54 31.222 21.53 142.30
X 20415 825.5 -11.88 31.504 17.47 55.90
20525 836.5 -11.43 31.117 17.54 56.72 Vv
20635 847.5 -12.31 31.922 17.46 55.74
Channel Bandwidth: 3 MHz / 16QAM
20415 825.5 -8.60 31.208 20.46 111.12
20525 836.5 -8.66 313 20.49 111.94 H
20635 847.5 -8.59 31.222 20.48 111.74
X 20415 825.5 -12.80 31.504 16.55 45.23
20525 836.5 -12.53 31.117 16.44 44.03 \%
20635 847.5 -13.22 31.922 16.55 4521
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LTE Band 5
Channel Bandwidth: 5 MHz / QPSK
Plane [ Channel Fr%(\:]/ltaezr;cy (A_I;/rl;n E:crtr:fzijo;) ERP (dBm) |ERP (mW) POI?:/Z\?)tion
20425 826.5 -7.54 31.208 21.52 141.84
20525 836.5 -7.62 31.3 21.53 142.23 H
20625 846.5 -7.51 31.222 21.56 143.28
X 20425 826.5 -11.83 31.504 17.52 56.55
20525 836.5 -11.42 31.117 17.55 56.85 \%
20625 846.5 -12.30 31.922 17.47 55.87
Channel Bandwidth: 5 MHz / 16QAM
20425 826.5 -8.56 31.208 20.50 112.15
20525 836.5 -8.62 31.3 20.53 112.98 H
20625 846.5 -8.54 31.222 20.53 113.03
X 20425 826.5 -12.82 31.504 16.53 45.02
20525 836.5 -12.43 31.117 16.54 45.05 \%
20625 846.5 -13.28 31.922 16.49 44.59
LTE Band 5
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr‘imezr;cy ((;‘g/r';]) gg{:ﬁg’é‘) ERP (dBm) |ERP (mW) PO'?:/Z\%“O”
20450 829.0 -7.49 31.208 21.57 143.48
20525 836.5 -7.56 31.3 21.59 144.21 H
20600 844.0 -7.56 31.222 21.51 141.64
X 20450 829.0 -11.81 31.504 17.54 56.81
20525 836.5 -11.36 31.117 17.61 57.64 \%
20600 844.0 -12.27 31.922 17.50 56.26
Channel Bandwidth: 10 MHz / 16QAM
20450 829.0 -8.47 31.208 20.59 114.50
20525 836.5 -8.62 31.3 20.53 112.98 H
20600 844.0 -8.53 31.222 20.54 113.29
X 20450 829.0 -12.77 31.504 16.58 45.54
20525 836.5 -12.42 31.117 16.55 45.15 \%
20600 844.0 -13.36 31.922 16.41 43.77
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Mode B
GSM
Plane | Channel Fr?&‘f_'ez';cy (cIi_I;/r;) E;Crtrjf?do;) ERP (dBm) |ERP (mW) PO"'Z‘:/Z\"/")“O”

128 824.2 2.04 31.208 27.02 503.27
189 836.4 213 31.3 27.02 503.50 H

251 848.8 2.05 31.222 27.02 503.73

X 128 824.2 6.27 31.504 23.08 203.42
189 836.4 5.94 31.117 23.03 200.77 Y,

251 848.8 6.71 31.922 23.06 202.40

LTE Band 5
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr?m‘_'ezr;cy (<:|_|\3/r|;1) g:crtrfféo;) ERP (dBm) |ERP (mW) PO'?:/Z\"/")“O”

20450 829.0 8.46 31.208 20.60 114.76
20525 836.5 859 31.3 20.56 113.76 H

20600 844.0 854 31.222 20.53 113.03

X 20450 829.0 112.83 31.504 16.52 44.92
20525 836.5 12.42 31.117 16.55 45.15 Y,

20600 844.0 113.26 31.922 16.51 44.79

Channel Bandwidth: 10 MHz / 16QAM

20450 829.0 954 31.208 19.52 89.50
20525 836.5 9,63 313 19.52 89.54 H

20600 844.0 954 31.222 19.53 89.78

X 20450 829.0 113.78 31.504 15.57 36.09
20525 836.5 113.45 31.117 15.52 35.62 Y,

20600 844.0 [14.32 31.922 15.45 35.09
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4.2 Frequency Stability Measurement

4.2.1 Limits of Frequency Stabiliity Measurement

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

4.2.2 Test Procedure

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

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

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

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

4.2.3 Test Setup

L Oven Room
Communication

Simulator

—1  Antenna

External Power Source

EUT
DC Power Supply
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4.2.4 Test Results
Frequency Error vs. Voltage
GSM
Voltage [
(Vo|tg) Low Channel High Channel Limit (opm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

4.0 824.200003 0.004 848.800003 0.004 25

3.6 824.200001 0.001 848.800003 0.003 2.5

4.2 824.200003 0.004 848.800003 0.004 25
Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.2 Vdc.
Frequency Error vs. Temperature

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

-30 824.200004 0.004 848.800003 0.004 25

-20 824.200001 0.001 848.800001 0.001 25

-10 824.200001 0.001 848.800002 0.003 25

0 824.200002 0.002 848.800001 0.001 25

10 824.200003 0.003 848.800002 0.002 25

20 824.199996 -0.005 848.799998 -0.003 25

30 824.199996 -0.004 848.799998 -0.003 25

40 824.199998 -0.003 848.799997 -0.004 25

50 824.199997 -0.004 848.799996 -0.005 25
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Frequency Error vs. Voltage
EDGE
Voltage [
(Vo|tg) Low Channel High Channel Limit (opm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MH2) (ppm) quency (MHz) (ppm)

4.0 824.200002 0.002 1909.800003 0.002 2.5

3.6 824.200001 0.002 1909.800004 0.002 25

4.2 824.200003 0.004 1909.800001 0.001 25
Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.2 Vdc.
Frequency Error vs. Temperature

EDGE
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MH2) (opm) quency (MHz) (ppm)

-30 824.200003 0.003 1909.800003 0.001 25

-20 824.200002 0.002 1909.800003 0.002 25

-10 824.200004 0.005 1909.800002 0.001 25

0 824.200001 0.001 1909.800002 0.001 25

10 824.200003 0.004 1909.800003 0.002 25

20 824.199997 -0.004 1909.799997 -0.002 25

30 824.199996 -0.004 1909.799996 -0.002 25

40 824.199998 -0.003 1909.799998 -0.001 25

50 824.199998 -0.003 1909.799997 -0.001 25
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Frequency Error vs. Voltage
WCDMA
Voltage [
(Vo|tg) Low Channel High Channel Limit (opm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MH2) (ppm) quency (MHz) (ppm)

4.0 826.400004 0.005 846.600004 0.004 2.5

3.6 826.400003 0.004 846.600001 0.001 25

4.2 826.400003 0.003 846.600001 0.002 25
Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.2 Vdc.
Frequency Error vs. Temperature

WCDMA
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MH2) (opm) quency (MHz) (ppm)

-30 826.400001 0.001 846.600004 0.004 25

-20 826.400002 0.003 846.600001 0.001 25

-10 826.400004 0.004 846.600002 0.002 25

0 826.400003 0.004 846.600004 0.004 25

10 826.400002 0.003 846.600002 0.002 25

20 826.399996 -0.005 846.599999 -0.001 25

30 826.399997 -0.003 846.599999 -0.002 25

40 826.399996 -0.005 846.599997 -0.004 25

50 826.399997 -0.003 846.599996 -0.004 25
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Frequency Error vs. Voltage
LTE Band 5
S Channel Bandwidth: 1.4 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
4.0 824.700001 0.001 848.300002 0.002 2.5
3.6 824.700002 0.003 848.300001 0.001 2.5
4.2 824.700004 0.005 848.300002 0.002 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.2 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 824.700001 0.001 848.300003 0.003 2.5
-20 824.700003 0.004 848.300001 0.001 2.5
-10 824.700003 0.003 848.300004 0.004 2.5
0 824.700003 0.004 848.300001 0.002 25
10 824.700004 0.005 848.300002 0.003 25
20 824.699999 -0.001 848.299997 -0.004 25
30 824.699996 -0.005 848.299997 -0.004 25
40 824.699998 -0.003 848.299997 -0.004 2.5
50 824.699999 -0.002 848.299996 -0.005 2.5
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Frequency Error vs. Voltage
LTE Band 5
S Channel Bandwidth: 3 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
4.0 825.500002 0.003 847.500003 0.004 2.5
3.6 825.500003 0.003 847.500002 0.002 2.5
4.2 825.500003 0.004 847.500002 0.003 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.2 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 825.500004 0.005 847.500004 0.005 2.5
-20 825.500001 0.001 847.500003 0.003 2.5
-10 825.500002 0.003 847.500002 0.002 2.5
0 825.500004 0.005 847.500002 0.002 25
10 825.500002 0.003 847.500003 0.004 25
20 825.499999 -0.001 847.499996 -0.005 25
30 825.499997 -0.004 847.499998 -0.002 25
40 825.499999 -0.001 847.499996 -0.005 2.5
50 825.499999 -0.002 847.499997 -0.003 2.5
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Frequency Error vs. Voltage
LTE Band 5
S Channel Bandwidth: 5 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
4.0 826.500002 0.002 846.500001 0.002 2.5
3.6 826.500003 0.003 846.500002 0.003 2.5
4.2 826.500003 0.004 846.500002 0.003 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.2 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 826.500002 0.002 846.500002 0.002 2.5
-20 826.500003 0.004 846.500003 0.003 2.5
-10 826.500001 0.001 846.500003 0.003 2.5
0 826.500003 0.004 846.500004 0.004 25
10 826.500001 0.001 846.500004 0.005 25
20 826.499997 -0.004 846.499998 -0.002 25
30 826.499997 -0.004 846.499998 -0.002 25
40 826.499998 -0.002 846.499997 -0.004 2.5
50 826.499996 -0.005 846.499998 -0.003 2.5
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Frequency Error vs. Voltage
LTE Band 5
S Channel Bandwidth: 10 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
4.0 829.000003 0.004 844.000001 0.001 2.5
3.6 829.000003 0.003 844.000002 0.002 2.5
4.2 829.000003 0.003 844.000003 0.004 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.2 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 829.000003 0.004 844.000002 0.002 2.5
-20 829.000003 0.003 844.000004 0.004 2.5
-10 829.000002 0.003 844.000004 0.004 2.5
0 829.000002 0.003 844.000002 0.002 25
10 829.000003 0.004 844.000002 0.003 25
20 828.999996 -0.004 843.999997 -0.004 25
30 828.999998 -0.003 843.999999 -0.002 25
40 828.999997 -0.003 843.999998 -0.002 2.5
50 828.999998 -0.003 843.999997 -0.004 2.5
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4.3 Occupied Bandwidth Measurement

4.3.1 Test Procedure

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

maximum output power under transmission mode and specific channel frequency. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.3.2 Test Setup

Communication )
Simulator Power Splitter ‘ i Spectrum Analyzer
20dB Attenuation
EUT PAD
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(MHz)

GSM

EDGE

4.3.3 Test Result
0 ;
99 % Occupied Bandwidth ggB/;nod(\:AzLé?r']ed
Frequenc Frequenc
Channel g y (kH2) Channel (|(\:I/|HZ) y (MHz)

WCDMA

128

824.2

244.66

241.87

4132

826.4

4.1393

189

836.4

245.23

243.71

4182

836.4

4.1392

251

848.8

243.94

243.61

4233

846.6

4.1452

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer -

Occupied BW

A
Center Freg; §35.400000 MHz

1225507 40 4 25, 201

Agilent Spectrum Analyzer -

Frequency

Occupied BW

836.400000 MHz

A
Center Freg; §35.400000 MHz

0L:21:20 3 Aug 25, 201

Radio Std: None Frequency

§36.400000 MHz Radio Std: None
7 Trig: FraeRun AvglHeld> 111 7 Trig: FraeRun AvglHold> 11
AFGainLow * #Atten; 30 dB Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dBd Ref Offset 15 dBd
10 dBldiv Ref 35.00 dBm 10 dBldiv Ref 35.00 dBm
Log Log
0 )ﬂn A pinkis ‘(«.,,. CenterFreqgf | =>* h Center Freq|
150) ! g 836.400000 MHz | Jf 150 o ¥ 836.400000 MHz
S0 N K\ S0
. / “-.\ . ¥
e Cae 7 Y
= ", o = ,J"'ﬁ. . 1\ h\
%0 . = 1 !
- et f— " T [t ]
55 55,
ICenter 836.4 MHz Span 1 MHz| CF St ICenter 836.4 MHz Span 1 MHz| CF St
[zRes BW 10 kHz #VBW 30 kHz #Sweep 81 ms| o0 oo el [pRes BY 10 kHz #VBW 30 kHz #Sweep 81 ms| Py
Auto Man) . © Auto Man)
Occupied Bandwidth Total Power 33.5 dBm QOccupied Bandwidth Total Power 27.3 dBm
245.23 kHz Freqotten 243.71 kHz Freqotten
Transmit Freq Error -350 Hz OBW Power 99.00 % 0Hz] Transmit Freq Error -980 Hz OBW Power 99.00 % 0Hz]
x dB Bandwidth 317.4 kHz x dB -26,00 dB. x dB Bandwidth 318.4 kHz x dB -26,00 dB
uss s uss ranus

Agilent Spectrum Analyzer

Oceupied BW.

WCDMA

02:2653 A g 25, 2017

Center Frgq‘ 846.600000 MHz ] CanterFreq: 546 600000 MHz Radio Std: None Frequency
o Trig:Free Run Avg[Held=> 111
AFGainLow | #Atten; 30 dE Radio Device: BTS
Ref Offset 15 dBd
10 dBldiv Ref 35.00 dBm
Log
e Center Freq|
150 846,600000 MHz|
S0
|5
/ \
§ Y
25 =
5 T e S
45,
55
ICenter 846.6 MHz Span 10 MHz| CFstep
fRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1.000000 MHiz]
Auto Man)
Occupied Bandwidth Total Power 24.6 dBm —
4.1452 MHz FreqOffset
Transmit Freq Error 4.255 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.723 MHz x dB -26.00 dB
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LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

99 % Occupied

99 % Occupied

Channel Frequency

Bandwidth (MHz)

(MHz)
QPSK

16QAM

Channel Frequency Bandwidth

(MHz)

(MHz)
QPSK

16QAM

20407 824.7 1.0890

1.0899

20415 825.5 2.7000

2.6958

20525 836.5 1.0878

1.0907

20525 836.5 2.7012

2.6971

20643 848.3 1.0880

1.0909

20635 847.5 2.6992

2.6971

Spectrum Plot of Worst Value

1.4 MHz / QPSK 1.4 MHz / 16QAM
e Keysight [ ar o] o Keysight = [t e
BL R NSEIN Aatcn 111231 4N Ay 268, 2017 BL R NSEN Aatcn 11:21:08 4 dug 26, 2017
Center Freq 824.700000 MHz | Center Freq: 824700000 MHz Radia Std: None quency Center Freq 848.300000 MHz | Center Freq: 848.300000 MHz Radio Std: Nane Frequency
Trig: Free Run AvglHold: 1/1 Trig: Free Run AvglHold: 1/1
MFGain:Low #Atten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log———T Log———T
Center Freq| Center Freq|
pr— — £24.700000 MHz] £43.300000 MHz]
S0 S0 l‘ —
15 » hit 15 -
- % - - N
2 S = A T B e o —
25 25
450 450
= =
ICenter 824.7 MHz Span 3 MHz| CF Step| ICenter 848.3 MHz Span 3 MHz| CF Step|
[fRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms| 300,000 kHz| JfFReS BW 30 kHz #VBW 100 kHz #Sweep 300 ms| 300,000 kHz|
Auto Man| Auto Man|
Occupied Bandwidth Total Power 25.7 dBm Occupied Bandwidth Total Power 24.8 dBm
1.0890 MHz Freqoftee 1.0909 MHz Freqoftee
Transmit Freq Error -1.809kHz  %of OBW Power  99.00 % oM | Transmit Freq Error 1490 kHz % of OBW Power  99.00 % oH
x dB Bandwidth 1.250 MHz x dB -26.00 dB x dB Bandwidth 1.249 MHz x dB -26.00 dB
= STaTus. = STaTus.
3 MHz / QPSK 3 MHz / 16QAM
— —
= Keysight Spactnum Analyzar - Occupied BW o | ot sl fe Keysight Spectnum Analyzer - Occupied BW = =
AL R NSEIN dheten 112228 AN Aug 26, 2017 AL R NSEIN dheten 11:31:06 A Aug 26, 2017
Center Freq 836.500000 MHz Center Freq: 836500000 MHz Radio Std: None Frequency Center Freq 836.500000 MHz Center Freq: 836500000 MHz Radio Std: None Frequency
5= Trig: Free Run AvglHold: 11 5= Trig: Free Run AvglHold: 11
HFGaindow  #Amen: 30dB Radio Device: BTS HFGaindow  #Amen: 30dB Radie Device: BTS
Ref Offset 16 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log———T——
Center Freq| Center Freq|
£35.500000 MHz] £35.500000 MHz]
50 1 50
| 1
50 b 500 it
" J \ " fl \
i 5 / kY
450 450
= =
ICenter 836.5 MHz Span 6 MHz, CF Step| ICenter 836.5 MHz Span 6 MHz| CF Step|
[fRes BW 62 kHz #VBW 200 kHz #Sweep 300 ms| 500,000 kHz| JfFReSs BW 62 kHz #VBW 200 kHz #Sweep 300 ms| 500,000 kHz|
Auto Man| Auto Man|
Occupied Bandwidth Total Power 25.6 dBm Occupied Bandwidth Total Power 24.4 dBm
2.7012 MHz Freqoftee 2.6971 MHz Freqoftee
Transmit Freq Error 950Hz % of OBW Power  99.00 % oM | Transmit Freq Error 835Hz  %of OBW Power  99.00 % oH
x dB Bandwidth 2.922 MHz x dB -26.00 dB x dB Bandwidth 2.927 MHz x dB -26.00 dB
= STaTus. = STaTus.
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LTE Band 5

Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel | Frequency Bandwidth (MHz) Channel | Freduency Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20425 826.5 4.4853 4.4861 20450 829.0 8.9407 8.9398
20525 836.5 4.4880 4.4905 20525 836.5 8.9571 8.9603
20625 846.5 4.4873 4.4926 20600 844.0 8.9648 8.9688
Spectrum Plot of Worst Value
5 MHz / QPSK 5 MHz / 16QAM
e Keysight | ol fom Keysight T
R R = Aiicn 11:32:51 2 g 26, 2017 R R = Aiicn 114117 A g 26, 2017
Center Freq 836.500000 MHz | Center Freq: 836.500000 MHz Radia Std: None quency Center Freq 846.500000 MHz | Center Freq: 846500000 MHz Radio Std: Nane Frequency
Trig: Free Run AvglHold: 1/1 Trig: Free Run AvglHold: 1/1
MFGain:Low #Atten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBldiv Ref 35.00 dBm 10 dBldiv Ref 35.00 dBm
] e e— 15 Pt 200
Center Freq| Center Freq|
B36.500000 MHz| B46.500000 MHz|
:L. i :L. / ‘"’
o J \‘ o / l
7 \ \
- Py s SRR S - ST - I
150 150
5 5
ICenter 836.5 MHz Span 10 MHz CF Step| ICenter 846.5 MHz Span 10 MHz| CF Step|
[¥Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1.000000 MHz| JfFRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1.000000 MHz]
Occuplied Bandwidth Total Power 25.2 dBm — " occupied Bandwidth Total Power 24.1 dBm — e
4.4880 MHz FreqOffsed 4.4926 MHz FreqOffsed
Transmit Freq Error -836 Hz % of OBW Power  99.00 % 98zl | Transmit Freq Error 5.063 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 4.819 MHz x dB -26.00 dB x dB Bandwidth 4.821 MHz x dB -26.00 dB
= s hvss STans
10 MHz / QPSK 10 MHz / 16QAM
= k&mmio-mumlmw-wwdﬂ [ ] = hmﬂwmlmw-wwdﬂ S| =
AL R NSE:IN Y, ) 11:43:02 AM Aug 26, 2017 AL R NSE:IN Y, ) 11:51:56 AM Aug 26, 2017
Center Freq 844.000000 MHz ] s!nuir anq: wwum«:m:«: 1 Radio Std Nu:\l at ¥ Center Freq 844.000000 MHz ] s!nuir anq: wwum«:m:«: 1 Radio Std: No;u Frequency
HFGain:Low x::m:";nd;n e Radio Device: BTS #FGain:Low nr\‘:m'":!‘ndgn e Radio Device: BTS
Ref Offset 16 dB Ref Offset 15 dB
10 dBidiv Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log———T 7 15 Pt 200
Center Freg| Center Freq|
844000000 MHz| 844000000 MHz|
: n Jlf L : 0 J{ 1
5 \ 5 |
i e L : ) N
5, T - T——— ]
150 150
5 5
|ICenter 844 MHz Span 20 MHz CF Step| |ICenter 844 MHz Span 20 MHz| CF Step|
[fRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2.000000 MHz| JfFRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2.000000 MHz]
Occupied Bandwidth Total Power 25.0 dBm - - Occupied Bandwidth Total Power 24.0 dBm pute Man)
8.9648 MHz FreqOffsed 8.9688 MHz FreqOffsed
Transmit Freq Error 6.395 kHz % of OBW Power  99.00 % 98zl | Transmit Freq Error 1.152 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 9.533 MHz x dB -26.00 dB x dB Bandwidth 9.554 MHz x dB -26.00 dB
= s hvss STans
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4.4 Band Edge Measurement

4.4.1 Limits of Band Edge Measurement
Power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. In the 1 MHz bands immediately outside and

adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of
the fundamental emission of the transmitter may be employed.

4.4.2 Test Setup

Communication )
Simulator Power Splitter ‘ i Spectrum Analyzer
20dB Attenuation
EUT PAD

4.4.3 Test Procedures

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

b. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
10 kHz and VB of the spectrum is 30 kHz (GSM/GPRS/EDGE).

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

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

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 3 MHz).

f. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 5 MHz/10 MHz).

g. Record the max trace plot into the test report.
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44,4 Test Resu

Its

GSM

Channel

Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
% @ D SENEINT 106 | 12:96:08 AM 25, 2017 R SENEE y e .
enter Freq 824.000000 MHz ] #hvg Type: RMS mactfiaassg| Frequency [Center Freq 849.000000 MHz #hvg Type: RMS requency
PNO: Wide (5o 1rig: Free Run TYPE|M PNG: Wide Cp Trig: Free Run
IFGalnlow — Atten: 30 dB oErla NNNHN IFGainLow Arten: 30 4B
Auto Tune| Auto Tune|
Ref Offset 15 d& Mkr1 823.994 MHz RefOffset 16 dB MKkr1 849.004 MHz
{ggeian__Ref 35.00 dBm -14.16 dBm [ggewy_Ref 35.00 dBm -15.69 dBm
Center Freq| Center Freq)
- 824000000 MHz || | = - MHz|
P M| Piadl e
15.0) et - 15 1
J L% Start Freq| M W Start Freq|
. i ' mHzll | .o 1 848.500000 MHz|
| T f A\
5 ¥ = §
1 ) Stop Freq y Stop Freq|
1| e | g2a500000 MHZ| | ¢ 1 900cen Mz
" an Wy " il
P T / i
x / . crstepl| | -] 1 CF Step!
- 100.000 kHz| Y L 100.000 kHz|
|Auto Man) | Auto Man
0 k] )
50 FreqOffsetff | Freq Offset]
: 0 Hz| LT OHz
B . e
= 5
Center 824.0000 MHz Span 1.000 MHz Center 849.0000 MHz ‘Span 1.000 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 1.000 s (1001 pts) #Res BW 10 kHz #VBW 30 kHz #Sweep 1.000 s (1001 pts)
= satus s status

EDGE

Channel

128

Channel

Agilent Spectrum Analyz

251

et Spesin Amaiyaer S
3 515 D SENGE INT S OFF | OL:17:47 AM Aug25, 2017 RE__|S0G D SENSEN ANALIGN OFF__[01:19:56 AM Aaag Peak Search
arker 1 823.985000000 MHz #hvg Type: RMS mact[T2yssg| PeakSearch arker 1 849.017000000 MHz g Type: RMS e ek Searc]
PG Wide T Trig: Free Run TYPE M G Wide = Trig: Free Run
IFGainLow — Atten:30 dB cer/A NNNHH G Wi T e 30 4B cer|d RH N RN
Ref Offset 16 8 Mkr1 823.985 MHz NextPeak RefOffset 16.68 Mkr1 849.017 MHz NextPeak
{9geid_Ref 35.00 dBm -21.59 dBm {odBidy__Ref 35.00 dBm -22.35 dBm
og 09
Next Pk Rightlf | .. Next Pk Right]
= ..'.-"""‘“ LA™ " ) ul T i
- "\ Next Pk Left I " Next Pk Left]
5 - 500 4
7 of
A Y 1 "
E L 5 1
{ ssovef | MarkerDeka i ) | Marker Deital
8 ,1 . 5 ;
2y & A1, 2
= Fa mkr—crl | © AT h Mkr—CF|
" I‘u o .‘.
®0 7 1 ly k] m +
%0 ! Mr—RefLvi | MKr—RefLv
550 b PN Ll =, ULLE LT T 7
More| More|
Center 824.0000 MHz Span 1.000 MHz 1 ef2}f 1center 849.0000 MHz Span 1.000 MHz Torz
#Res BW 10 kHz #VBW 30 kHz #Sweep 1.000 s (1001 pts) | #Res BW 10 kHz #VBW 30 kHz #Sweep 1.000 s (1001 pts)
isc = rarus

WCDMA

Channel

Agilent Spectrum Analyzer - Swept SA

4132

Agilent Spectrum Analyzer - Swept SA

Channel

arker 1 24.000000000 MHz #hvg Type: Log-Pur macefyz 35| PeakSearch arker 1 849.000000000 MHz Bhvg Type: LogPur Peak Search
PHG: Wide T Trig: Fres Run TPE A o 55 Trig:Free Run
IFGainLow ~ Atten: 30 dB seTlA NNRHN IFGainLow — Atten: 30 dB
Mkr1 824.000 MHz NextPeak Mkr1 848.000 MHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeian__Ref 35.00 dBm -23.24 dBm {ggeian__Ref 35.00 dBm -24.47 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0]
Next Pk Left Next Pk Left
5 = ==t 5
Al Al
Marker Delta) Marker Delta)
1200 1200
48 48
¥ (3
= mir—crl| | = Mkr—CF|
=0 I . - =0 SSS
450 Mkr—RefLvif | +0 Mkr—RefLvi
5 5
More;| More;|
Center 824,000 MHz Span 5.000 MHz "2l | center 849,000 MHz Span 5.000 MHz Torz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)
i< stanus i< sas
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LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel | 20407 | 1 RB Channel | 20643 | 1 RB
[ Keysight - Swept S4 = [ Keynighe ~Suept 54 =
R Aoen 11:16:52 AM Aug 26, 2017 L Aoen 1151847 AM g 26, 2017
Marker 1 823.995000000 MHz ) #hug Type: Log-Pur "jﬂfr_| 23454 Marker Marker 1 849.001000000 MHz ) #hug Type: Log-Pur uﬁ’-’—‘ 58 Marker
Wide G Trig: FreeRun s b L4 Wide T Trig: FreeRun £ M A
IFGainlow * #Amen: 3048 e NI g e lect Marker IFGainlow * #Amen: 3048 PTIANNNNN] g e lect Marker
Mkr1 823.995 MHz +" Mkr1 849.001 MHz 1"
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -23.14 dBm {ggeien _Ref 35.00 dBm -22.77 dBm
Normalf Normalf
v ) R A
Hﬁ\w w\ Delta) ,”” “\ Delta)
5.0 5.0 t
i |
\
£ ;/ L 500 \\
M." \M\Mm Fixed ...'r” L e Fixed!
b 1 b g
Ve ™ - Y
20 20
orf orf
0 M 0 \NWL "
A "
pop
150 gt P2 i Propertiesh| | -« M il Propertiesh|
&5 L1
More| More|
Center 824,0000 MHz Span 1.000 MHz "2l | Center 8490000 MHz Span 1.000 MRz tofz
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts)
Iiusa ararus Iiusa ararus
Channel | 20407 | 6 RB Channel | 20643 | 6 RB
. Keysight - Swept SA = [la . Keysight - Swept SA = [la
AL A A ALTGN 11:17:48 4M Auug 26, 20 AL A A ALTGN 11:10-52 M Aug 26, 2017
Marker 1 824.000000000 MHz ) #Avg Type: Log-Pur m;e’-'—. 234 Marker Marker 1 849.032000000 MHz T hvg Type: LogPwr ™ E’-’—‘ LD Marker
“Wide T Trig: Free Run | M “Wide T Trig: Free Run | M A
IFGainLow © #Atien: 30 4B ST NERIN] g et Marker IFGainLow © #Atien: 30 4B FETANNNEN] g et Marker
Mkr1 824.000 MHz 1 Mkr1 849.032 MHz 1
Ref Offset 16 dB Ref Offset 16 dB
[ggeien _Ref 35,00 dBm -29.07 dBm [ggeien _Ref 35,00 dBm -28.21 dBm
Normalf Normalf
Delta) Deltal
S0 S o] S0 - o .‘.\
S S0 L
Fixed[ \' Fixed[
1 13m0 wr-1350:0n)
“ 45 =
M. ;
— N 3 e 7
o A e ety bef o A . I (T CR T AR PR
45 Propertiesh| | -« Properties»|
&5 L1
More| More|
Center 824,0000 MHz Span 1.000 MHz "2l | Center 8490000 MHz Span 1.000 MRz tofz
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts)
Iiusa ararus Iiusa ararus
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LTE Band 5

Channel Bandwidth: 3 MHz

Channel | 20415 | 1 RB Channel | 20635 |

1RB

#Sweep

[ Keysight - Swept S4 = [ Keysight ~Suept 54 =
O SENSE:IN Aoen 11:26:14 AM Aug 26, 2017 L Aoen 11:29:18 AM &g 26, 2017
Marker 1 823.999000000 MHz i #Avg Type: Log-Pwr TRACE[T 2345 6 Marker Marker 1 849.003000000 MHz i #Aug Type: Log-Pur R NEERET] Marker
NG: Wide ol Trig F.r-iﬂun [‘;: EWNNNNN NO: Wide o Trig: F.r-iﬂun [:: :wNNNNli
IFGaim:Low — #Auen: 3048 3 Select Marker | IFGaim:Low — #Auen: 3048 - Select Marker |
Mkr1 823.999 MHz I Mkr1 849.003 MHz 1
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -21.35 dBm {ggeien _Ref 35.00 dBm -20.33 dBm
Normall Normall
\| Deltal ,'f \\ Deltal
50 v 50
\ / \
£00 . 500 3! \ .
‘\\ e+ 1330 cm Fixed[ _’,;"J \h . Fixed[
18, 16, 1
20 orl | =0 M\-w..“ orf
e
e
350 1 350 MM'W
. ,,..w-"“"! L TR
. Propertiest| | alyed Properties»|
55, 55,
More| More|
Center 824,0000 MHz Span 1.000 MHz "2l | Center 8490000 MHz Span 1.000 MRz tofz
#Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 s (1001 pts)
Iiusc. ararus Iiusc. ararus
Channel | 20415 | 15 RB Channel | 20635 | 15 RB
. Keysight - Swept SA = [la . Keysight - Swept SA = [la
AL A NSEIN A ALTGN 11:27-31 AM Auag 26, 20 AL A ALTGN 11:30:14 AM Aug 26, 2017
Marker 1 824.000000000 MHz HAvg Type: Log-Pur TRAGET 234 Marker Marker 1 849.000000000 MHz #Avg Type: Log-Pur TRl 23456 Marker
e s -Wide T7 Tr19: Free fun s i
IFGainLow © #Atten: 30dB x Select Marker, | IFGainLow © #Atten: 30dB - Select Marker, |
Mkr1 824.000 MHz 1 Mkr1 849.000 MHz 1
Ref Offset 16 dB Ref Offset 16 dB
[ggeien _Ref 35,00 dBm -28.66 dBm [ggeien _Ref 35,00 dBm -27.78 dBm
Normalf Normall
Delta) Deltal
5o 500} e
50 S0 ‘\\\
) Fixed[ \ Fixed[
1 13m0 w113l
5 : 45 »
. ) 1
- ,_,«JM om | #° MLA«.W‘ o
. o . AR SRS S S
45 Propertiesh| | -« Properties»|
55, 55,
More| More|
Center 824,0000 MHz Span 1.000 MHz "2l | Center 8490000 MHz Span 1.000 MRz tofz

1.000 s {1001 pts)

#Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz
Iusc. sTATUS Iusc.

sTATUS
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LTE Band 5

Channel Bandwidth: 5 MHz

Channel | 20425 | 1 RB Channel | 20625 | 1 RB
[ Keysight - Swept S4 = [ Keynighe ~Suept 54 =
R Aoen 1:37:03 AM Aug 26, 2017 L Aoen 11:39:01 AM &g 26, 2017
Marker 1 823.993000000 MHz ) #hug Type: Log-Pur R NEETEN Marker Marker 1 849.002000000 MHz ) #hug Type: Log-Pur TCEa34s Marker
Wids o Trig: FreeRun ot Wide T Trig: FreeRun e b o
IFGainlow ~  #Auen: 3048 e[ Select Marker | IFGainlow ~  #Auen: 3048 vl RENEN Select Marker |
Mkr1 823.993 MHz I Mkr1 849,002 MHz 1
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -21.77 dBm {ggeien _Ref 35.00 dBm -21.61 dBm
Normalf Normalf
— —
=
Deltal Deltal
5.0 / 5.0 Y
500 e 50
/ Fixed[ Fixed[
1 13m0 w113l
20 " orl | =0 orf
. o 0
%“*-wwww-m...
45 Propertiesh| | -« Properties»|
&5 L1
More| More|
Center 824,0000 MHz Span 1.000 MHz "2l | Center 8490000 MHz Span 1.000 MRz tofz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)
|7m ararus |7m ararus
Channel | 20425 | 25 RB Channel | 20625 | 25 RB
. Keysight - Swept SA = [la . Keysight - Swept SA = [la
AL A A ALTGN 11:39-10 &M Auug 26, 20 AL A ALTGN 11:40:01 AM ug 26, 2017
Marker 1 823.998000000 MHz #Avg Type: Log-Pwr T nrEYY Marker Marker 1 849.006000000 MHz Ehug Type: Log-Pur TeCEf 2345 @ Marker
e werlA NRRR -Wide T Trig: FreeRun e 11144
IFGainLow © #Atten: 30dB x Select Marker, | IFGainLow © #Atten: 30dB - Select Marker, |
Mkr1 823.998 MHz 1 Mkr1 849.006 MHz 1
Ref Offset 16 dB Ref Offset 16 dB
[ggeien _Ref 35,00 dBm -28.73 dBm [ggeien _Ref 35,00 dBm -25.39 dBm
Normalf Normalf
Delta) Deltal
S0 5.0 \
S S0 h\
+ 3mrm Fixed[ \ . Fixed[
1 3
- . S on | * [N A e off
0 ] T
5 Propertiest| | -« Properties»|
&5 L1
More| More|
Center 824,0000 MHz Span 1.000 MHz "2l | Center 8490000 MHz Span 1.000 MRz tofz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)
|7m ararus |7m ararus
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LTE Band 5

Channel Bandwidth: 10 MHz

Channel | 20450 | 1 RB Channel | 20600 | 1 RB
[ Keysight - Swept S4 = [ Keynighe ~Suept 54 =
R Y. ] 11:46:48 AM Aug 26, 2017 Mark L Aoen 11:49:09 AM g 26, 2017 Mark
Marker 1 823.999000000 MHz trig: FreaR #hvg Type: Log-Pur TUE[12345 8 e Marker 1 849.006000000 MHz trig: FreaR #hvg Type: Log-Pur s R e
W T Trig: Free Run ree| ey W T Trig: Free Run oy
[FoainLow * #Aen: 3048 e NI g e lect Marker Foarton " whven 3048 oM SelectMarter
Mkr1 823.999 MHz 1 Mkr1 849.006 MHz 1"
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -34.53 dBm {ggeien _Ref 35.00 dBm -34.73 dBm
Normall Normall
Delta} \\ Delta}
5.0 5.0
Sm S0
/ ) Fixed[ \ Fixed[
1 13m0 \ wr-1350:0n)
N J — N e
orf orf
! e NM““ .1
30 <%0
s Propertiess| | 4 Properties»|
&5 L1
More| More|
Center 824,0000 MHz Span 1.000 MHz "2l | Center 8490000 MHz Span 1.000 MRz tofz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)
Ir:. Srarus Ir:. Srarus
Channel | 20450 | 50 RB Channel | 20600 | 50 RB
. Keysight - Swept SA = [la . Keysight - Swept SA = [la
AL A A ALTGN é 6 Mark AL A ALTGN 2 4M Aug 26, 2017 Mark
Marker 1 824.000000000 MHz Trig Fren um #Avg Type: Log-Puwr i arker Marker 1 849.002000000 MHz g Free BAvg Type: Log-Pwr = i"’_‘mg‘, a5 6 arker
Ganow . #Atten: 3048 ST NERIN] g et Marker Ganow . #Atten: 3048 FETIANNNEN] g et Marker
Mkr1 824.000 MHz 1 Mkr1 849.002 MHz 1
Ref Offset 16 dB Ref Offset 16 dB
[ggeien _Ref 35,00 dBm -30.13 dBm [ggeien _Ref 35,00 dBm -27.53 dBm
Normalf Normall
Delta) Deltal
S0 5.0
S S0
Fixed[ Fixed[
WA wr-1350:0n)
20 'Y o | = AN ! o
b N YV
0 "] T
s Propertiess| | 4 Properties»|
&5 L1
More| More|
Center 824,0000 MHz Span 1.000 MHz "2l | Center 8490000 MHz Span 1.000 MRz tofz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)
Ir:. Srarus Ir:. Srarus
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45 Peak to Average Ratio

45.1 Limits of Peak to Average Ratio Measurement

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

45.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER | I: SPECTRUM
ANALYZER

20 dB ATTENUATION

PAD
EUT

45.3 Test Procedures

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

Peak to Average Ratio
Frequenc Frequenc
Channel q y (dB) Channel q y (dB)
(MHz) (MHz)
GSM EDGE WCDMA
128 824.2 0.36 3.27 4132 826.4 3.19
189 836.4 0.36 3.32 4182 836.4 3.25
251 848.8 0.35 3.30 4233 846.6 3.38
Spectrum Plot of Worst Value
GSM EDGE
; L g 207 : EEETEET
enter Freq 836.400000 MHz [Commrngrmammome = Fad S None Frequency enter Freq 836.400000 MHz [Commrngrmammome | Fade Sk Nas Frequency
rGonLow | Whten:30 45 i " rGonLow | Whten:30 45 i "
Average Power Average Power
100 % - 100 %
Center Freq| ™, Center Freq|
32.96 dBm S §36.400000 MHz| 26.72dBm §36.400000 MHz|
73.29 % at0dB | 10" BN 50.03 % at0dB | 10" v
AN |
1% . 1% !
‘\\ ‘
100%  0.19dB 01% 'wl 100%  2.58dB 01% l
1.0% 0.32 dB \ 1.0 % 320 dB
01%  0.36dB ' soocmenetlll 019 33248 S
001% o038aB | U] ‘ [pute "ol oo1% a3sam | 00T% [ — Man
0.001% 038dB | rreqomen] | 0001% 3438 ‘ Freqotten
0,0001% 0.38dB | o019 ‘ onzff | 00001% 343dB | ooot1e oHz
Peak 0.38 dB Peak 3.43dB
33.34 dBm | 30.15 dBm
0.0001 % 0dB 1dB 0.0001 % 0dB 20dE
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA
Aglen Spectrum Analyzer - Power Stal CCOF
b g 021230910 g 5, 2007
enter Freq 846.600000 MHz \ ?r!ime;’gzn":‘ﬁ mg:«:::;v_l 00 4100 M, Radio Std: None Frequency
HGainLow  #AZen;30 dB ' #
Average Power
100 %
Center Freq|
23‘25 dBm ‘\ 846 600000 MHz|
5178 % at0dB [ 10%[ Y
L\
1% :
100%  1.78dB 01% \
1.0% 2.84 dB \
01%  3.38dB scoseeo s
001% 363aB [ 091 t [pute Man
0001% 3.75dB | Freqoffest
00001 % 3.83dB 0.001 % 0 Hz|
Peak 3.83dB |
27.08 dBm |
0.0001 % 0dB 20dB
Info BW 5.0000 MHz
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LTE Band 5
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
Peak to Average Ratio Peak to Average Ratio
Frequenc Frequenc
Channel q y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20407 824.7 3.69 4.64 20415 825.5 3.75 4.65
20525 836.5 3.63 4.60 20525 836.5 3.67 4.59
20643 848.3 3.58 4.60 20635 847.5 3.71 4.76
Spectrum Plot of Worst Value
1.4 MHz / QPSK 1.4 MHz / 16QAM
[ Feysight Spectrum Analyzer - Powes Stat CCDF . . |t [futm] = Keysight Spectnum Analyzer - Power Stat CCOF — =
Canter Freg 824.700000 MHz T Gontr Foq: G708 WG Fadia S Norw awency | [Canter Freq 824700000 MHz [ oo Froq 370000 Wi Tiado s one | Freauency
== Trig: FreeR Counts:1.00 M/1.00 Mpt = Trig: Free Run Counts:1.00 M/1.00 Mpt
#MFGain:Low #Atten: 30 dB #MFGain:Low #Atten: 30 dB
Average Power 100 Average Power 100
Center Freq| Center Freq|
25'07 dBm \\\ B824.700000 MHZ| 23'63 dBm \\\ B824.700000 MHZ|
47.21 % at 0dB 10% ™ 41.88 % at 0dB 10% -
\ \
| |
1% ! 1% T
100% 264d8 | .. \ 100% 312d8 | .. |
10% 35808 ‘ 10%  454dB }
01%  3.69dB soosmanl| 01%  464dB 5 coss00 MY
001% 376d8 | O0TH— ‘ pute Yl oo1%  473dB | OOV | o Men
0.001% 3.79dB Freqomee] | 0-001% 48108 ‘ Freqoftee
0.0001 % 3.79dB 0.001 %, ouz|| 0.0001% 4.86dB 0.001 %, 0 Hl
Peak 3.80dB Peak 4.87 dB
28.87 dBm 28.50 dBm |
0.0001 %ﬂdB 20dB 0.0001 %ﬂdB 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
=3 T =3 T
3 MHz / QPSK 3 MHz / 16QAM
T ——r— . [ | T " e
Coniar Freq 625500000 MHz J Goner Freg: 525 80000 Wiz "";vm;1 om E«;‘éf; Std-Nons quency Conter Freq 847.500000 MHz ] Goner Freg: 547 50000 Wiz "";vm;1 om E«;‘uf;-slx::"'::’n':'”" Frequency
#FGain: low+ m:mn: 048 me #FGain: low+ '::m:r';ﬂdgn me
Average Power 1009 Average Power 1009
Center Freq| Center Freq|
24.96 dBm \ 825500000 MHz| 23.65 dBm \‘\‘ 847500000 MHz|
46.88 % at 0dB 10%) T N 40.71 % at 0dB 10%) 1=
\ \
1
1% ]‘ 1% "
100% 265d8 | o, | 10.0%  326d8 |, !
10% 36508 | 10% 46508
01%  375d8 s | 01%  476dB ‘ s cosepo e
001% 380ds | 0% ute venll G019  481ds | 001% auto Man|
0001% 3.83dB Freqona] | 0-001%  4.85dB FreqOffset
0.0001% 3.84dB 0.001 % oHz| | 0.0001% 4.85dB 0.001 % 0 Hal
Peak 3.84dB Peak 4,98 dB
28.80 dBm 28.63 dBm
0.0001 %538 046 00001 %575 208
Info BW 5.0000 MHz Info BW 5.0000 MHz
=3 7o =3 T
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LTE Band 5
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Frequenc Frequenc
Channel q y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20425 826.5 3.66 4.62 20450 829.0 3.65 458
20525 836.5 3.43 4.52 20525 836.5 3.48 4.34
20625 846.5 3.74 4.73 20600 844.0 3.68 4.60
Spectrum Plot of Worst Value
5 MHz / QPSK 5 MHz / 16QAM
[ Feysight Spectrum Analyzer - Powes Stat CCDF |t [futm] = Keysight Spectnum Analyzer - Power Stat CCOF =
Canter Freq 846.500000 MHz o qu m S0t Radia s None auency | [Canter Freq 846.500000 MHz G qu m oo Racio Sd Nome | Freauency
Trig: Free: Counts:1.00 M/1.00 Mpt Trig: Free: Counts:1.00 M/1.00 Mpt
#AFGain: luw #Atten: 30 dEi #AFGain: luw #Atten: 30 dEi
Average Power 100 Average Power 100
Center Freq| _ Center Freq|
25.13 dBm ~ 846500000 MHz] 23.73 dBm ™~ 846500000 MHz]
46.51 % at0dB |  10%[— 40.69 % at0dB | 10%—%
\ \
|
1% L 1% W
100% 273dB 01 % ‘ 100% 3.26dB 01 %
10%  363dB ‘ 10%  463dB
01%  374dB soosmanl| 01%  473dB 5 00000 Wi
001% 379d8 | YOTHI—T] pute venll G019 47948 | 001% auto Man|
0.001% 3.82dB FreqOffsef 0.001% 4.89dB FreqOffsef
0.0001 % 3.84dB 0.001 %, ouzl| 0.0001% 4.93dB 0.001 %, 0 Hl
Peak 3.86 dB Peak 494 dB
28.99 dBm 28.67 dBm
0.0001 %ﬂdB 20dB 0.0001 %ﬂdB 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
= S = s
10 MHz / QPSK 10 MHz / 16QAM
T ——r— [ | T e
ce;:m, F",q- 844.000000 MHz | Center an 844.000000 MHz & R:‘dl‘; ‘5:;":::1: o at ¥ ce;:m, F",q- 844.000000 MHz ‘ Center an 844.000000 MHz & R:‘m; ;:‘l::;: e Frequency
5= Trig: Free Counts:1.00 M/1.00 Mpt. Trig: Free Counts:1.00 M/1.00 Mpt.
#FGain:Low #Atten: JDdE !FGamlow #Atten: JDdE
Average Power 1009 Average Power 1009
Center Freq| - Center Freq|
24-99 dBm \\ 844000000 MHz| 23-89 dBm \ 844000000 MHz|
46.73 % at 0dB 0% ™ 41.08 % at 0dB 0% T
\ \
1% I 1%
| \
10.0% 2.69dB 01% 10.0% 3.24dB 04 %
1.0% 3.57dB 1.0% 4.50 dB
01%  368d8 scommui|| 01%  4.60dB 5 00000 Wi
001% 372d8 | 0% ute venll G019 467dB | 001% auto Man|
0001% 3.75dB Freqomea | 0.001% 47043 Freqoffse
0.0001% 3.76dB 0.001 % oHz| | 0.0001% 4.73dB 0.001 % 0 Hl
Peak 3.78dB Peak 482 dB
28.77 dBm 28.71 dBm
0.0001 %53 a8 00001 % 558 a8
Info BW 10,000 MHz Info BW 10,000 MHz
e A = s
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to =13 dBm.

4.6.2 Test Setup

Communication ]
Simulator Power Splitter ‘ i Spectrum Analyzer

T

20 dB Attenuation
PAD

EUT

4.6.3 Test Procedure

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

b. Measuring frequency range is from 9 kHz to 9 GHz. 20 dB attenuation pad is connected with spectrum.
RBW=1 MHz and VBW=3 MHz is used for conducted emission measurement.
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4.6.4 Test Results

Channel 128 Channel 189
At Spectrun Analyzer - Swept A At Spectrun Analyzer - Swept A
3 T I 010606 A 49 25 Paak Search 3 05D EHEE: I AL (L0 LM A5, 201 Peak Search
arker 1 2.472204610231 GHz | rig Free R WAE[123456 arker 1 2.509431971599 GHz | rig Free R Avg Typa:Log-Pur mazf2355 s
= rig: Free Run = rig: Free Run
Fshtlo  #Aen;30 dB erlP NN RO E T a0 48 verlP NN N
NextPeak NextPeak
Ref Offset 16 4B Mkri 2.472 2 GHz Ref Offset 16 4B Mkri 2.509 4 GHz
[ggeian _ Ref 35.00 dBm -29.98 dBm [ggeian _ Ref 35.00 dBm -29.68 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0]
Next Pk Left Next Pk Left
[ [
5 5
. Marker Delta N Marker Delta
300 4300 e}
48 48
2 1
[} Mkr—-CF Mkr—-CF
-0 ] M iy ke ol o i "
450 - Mkr—RefLvi Mkr—RefLvi
5 5
More| More|
Start 30 MHz Stop 9.000 GHz "or2l | start 30 MHz Stop 9.000 GHz 1ef2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
s sarus e

Agilent Spectrum Analyzer - Swept SA

Channel 251

AT o LG O D107 104 A2 P——
arker 1 2.546210810541 GHz Avg Type: Log-Pur Wl(t,il sse
B0 Fast Trig: Free Run TFE | A
IFGainLow  #Atten: 30 4B cetlP HHNNN
Ref Offset 15 4B Mkr1 2.546 2 GHz NextPeak
{0 deudiv Ref 35.00 dBm -29.87 dBm
og
Next Pk Right]
150|
Next Pk Left]
&
=
N Marker Delta|
1200 o
45
= 01‘ Mkr—.CF|
#0 | - st i dan Ll " e
P Baiiat e st M
a0 T Mkr—RefLvl
5
More;
Start 30 MHz Stop 9.000 GHz Torz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)

sTaTus
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Channel 128 Channel 189
Agient Spectrum Anaiyzer - Swept Sh Agient Spectrum Anaiyzer - Swept Sh
AT Y eoak Search AT AL OFF Peak Search
arker 1 3.200156507825 GHz i rea R Avg Type: . eak Searc arker 1 3.093856692835 GHz | rig Free R Avg Type: Log-Pur . eak Searc
. rig: Free Run . rig: Free Run
Fshtlo  #Aen;30 dB erlP NN RO E T a0 48 verlP NN N
NextPeak NextPeak
Ref Offset 16 4B Mkri 3.200 2 GHz Ref Offset 16 4B Mkri 3.093 9 GHz
[ggeian _ Ref 35.00 dBm -30.00 dBm [ggeian__ Ref 35.00 dBm -30.37 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0]
Next Pk Left Next Pk Left
[ [
5 5
. Marker Delta N Marker Delta
300 ] 4300
a8 48
= [} mir—crf | 'y Mkr—CF|
sof—f - rlishptguinivis ‘ - W s e W e el
450 Mikr—RefLvif | «s0 Mkr—RefLvi
5 5
More| More|
Start 30 MHz Stop 9.000 GHz "or2l | start 30 MHz Stop 9.000 GHz 1ef2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
i< sarus isc

Agilent Spectrum Analyzer - Swept SA

F Qs L
arker 13.547761388069 GHz
PHO:

Channel 251

ENE N

Trig: Free Run

Peak Search

TRACE St
TFE M A
cerlP HHNN N

Foianton * #Atten: 30 48
NextPeak
Ref Offset 16 4B Mkr1 3.547 8 GHz
{0 deudiv Ref 35.00 dBm -30.03 dBm
og
Next Pk Right]
150|
Next Pk Left]
&
=
N Marker Delta|
300
45
= [y Mir—-CF|
30 o - i daal prran "
W At o
a0 Mkr—RefLvl
5
More;
Start 30 MHz Stop 9.000 GHz Tord
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
= sarus
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Agilent Spectrum Analyzer - Swept SA
E e

F Qs L
arker 1 3.229310465523 GHz
PHO:

EiIN

02:30:35 4 g 25
TRACE

56
TFE M A
cerlP HHNN N

Prr

Trig: Free Run

Channel 4132 Channel 4182
Agient Spectrum Anaiyzer - Swept Sh Agient Spectrum Anaiyzer - Swept Sh
T T eoak Search T Y Peak Search
arker 1 2.529615480774 GHz T trts Free R , eak Searc arker 1 3.171699594980 GHz ] 2rts Free R Avg Type: Log-Prr a eak Searc
. rig: Free Run . rig: Free Run
Fshtlo  #Aen;30 dB erlP NN RO E T a0 48 verlP NN N
Mkr1 2.529 6 GHz NextPeak Mkr1 3.171 8 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
[ggeian _ Ref 35.00 dBm -30.67 dBm [ggeian__ Ref 35.00 dBm -30.44 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0]
Next Pk Left Next Pk Left
[ [
5 5
. Marker Delta N Marker Delta
300 ] 4300
a8 48
= mkr—.crff | [} MKr—-CF}
. o . il L
e L - S | E—— —— o
450 : Mikr—RefLvif | «s0 . Mkr—RefLvi
5 5
More; More|
Start 30 MHz Stop 9.000 GHz "or2l | start 30 MHz Stop 9.000 GHz 1ef2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
i< starus isc
Channel 4233

Peak Search

Foianton * #Atten: 30 48
NextPeak
Ref Offset 16 4B Mkr1 3.229 3 GHz
10dBidiv  Ref 35.00 dBm -30.71 dBm
Log
Next Pk Right]
150|
Next Pk Left]
&
=
N Marker Delta|
300
45
= 'y Mhr—CF|
=0 s oy " =
lapt
a0 Mkr—RefLvl
5
More;
Start 30 MHz Stop 9.000 GHz Tord
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
= sarus
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LTE Band 5
Channel Bandwidth: 1.4 MHz
Channel 20407 Channel 20525
[ Keysight Spectrum Anslyzer - Swegtt & = Keysight Spectrum Anslyzer - Swegt & =
AL : dhevion 111509 A0 Aug 26, 017 L & s 131437 a0 g 5, 307
Marker 1 8.060345517276 GHz T Avg Type: Log-Pur ™ E’—| siasq| PeakSearch |y er14.605081754088 GHz ) Avg Type: Log-Pur ™ E’—w asg| PeakSearch
PNO: Fast o Trig: Free Run i RO, Fast o Trig: Free Run o M e
IFGainLow © #Atten: 30 4B TIP NNNNN IFGainLow © #Atten: 30 4B [P NNNN N
Mkr1 8.060 3 GHz NextPeak Mkr1 4.695 1 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -30.23 dBm {ggeien _Ref 35.00 dBm -29.67 dBm
Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
Sm S0
Marker Delta) Marker Delta)
1 1300 11100080
s0 1 Mkr—.c| | #° ! Mkr—.CF
45 Mkr—RefLvl| | 4= Mkr—RefLvi|
&5 L1
More| More|
Start 30 MHz Stop 9.000 GHz "2 | start 30 MHz Stop 9.000 GHz tofz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts)
|7usa stanus |7usa stanus
Channel 20643
e Keysight Spectrum Analyzer - Swegt S4 = [la
L 5 . ) 2 A Aug 26, 2017
Marker 1 4.713022651133 GHz ] Avg Type: Log-Pwr mcEl1 234545 FeakSearch
PhO: Fasi T Trig: Free Run el
FGain:Low 7 gAtten: 30 dB. oeT|P NNNNN
NextPeak|
Ref Offeet 16 dB Mkr1 4.713 0 GHz
[ggeien _Ref 35,00 dBm -29.89 dBm
Next Pk Right
Next Pk Left]
500
£m
Marker Delta)
1 1300
=0 1
4 Mkr—CF|
0
45 Mkr—RefLvi|
5
More|
Start 30 MHz Stop 9.000 GHz tofz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts)
|7usa stanus
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LTE Band 5
Channel Bandwidth: 3 MHz
Channel 20415 Channel 20525
[ Keysight Spectrum Analyzer - Swegtt 4 - Keysight Spectrum Anslyzer - Swegt & =
L R Y, ) 11:24:38 AM Aug 26, 2017 L R Aouen 11:24:06 AM A 17
Marker 1 4.696427321366 GHz T Avg Type: Log-Pur ™ ,E,—| siasg| PeakSearch | By T 1 4.705397769868 GHz i Avg Type: Log-Pur TRace[Ta3as | Peak Search
NO: Fast a0 11ig: Free Run YPE| MY PN Fasr = Trig: Free Run MY
IFGainLow © #Atten: 30 4B ocer|P NNNNN IFGaimLow © #Atten: 30 dB [P NNNN N
Mkr1 4.696 4 GHz NextPeak Mkr1 4.705 4 GHz NextPeak
Ref Offset 16 dE Ref Offset 16 dE
{ggeiey _Ref 35.00 dBm -30.44 dBm {ggeien _Ref 35.00 dBm -29.27 dBm
Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
S0 S0
Marker Delta) Marker Delta)
1 1300 11100080
=0 1 Mkr—cF| | ©° ! MKkr-.CF|
50 0
450 Mkr—RefLvl| | 4= Mkr—RefLvi|
L1 L1
More| More|
Start 30 MHz Stop 9.000 GHz "2 | start 30 MHz Stop 9.000 GHz tofz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts)
IF stanus IF stanus
Channel 20635
e Keysight Spectrum Analyzer - Swegt S4 = [la
AL A B ALIGH 11:23:28 AM Aug 26, 2017
Marker 1 4.055040252013 GHz ] Fovd Typa: Log-Puer el 3 1a5 5| PeakSearch
WO: Fasi = Trig: Free Run My
IFGainlow ~ #Atten: 30 dB L
Next Peak|
Ref Offsat 16 d& Mkr1 4.055 0 GHz
[ggeien _Ref 35,00 dBm -29.89 dBm
Next Pk Right
Next Pk Left]
500
£m
Marker Deltal
i1 4300 m
=0 [} Mkr—.CF|
450 Mkr—Ref Lvij
=
More]
Start 30 MRz Stop 9.000 GHz o3
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts]
|7m stanvs
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#Res BW 1.0 MHz
Iust,

STATUS.

LTE Band 5
Channel Bandwidth: 5 MHz
Channel 20425 Channel 20525
o[ [ Keysigh Spectnum Analyzer - Swept 54 e
; dhevion 113506 40 Aug 26, 017 AL : s
Marker 1 4.659199959998 GHz i Avg Type: Log-Pwr e[ zsas 5| PeakSearch | fo e 6.025609290465 GHz T Avg Type: Log-Pur Peak Search
PN Fasr = Trig: Free Run TP M PNO: Tasi Tp Trig: FreeRun
IFGain-Low + #Auen: 30 dB oeT|P NNNNN FainiLow — #Atten: 30 dB
Mkr1 4.659 2 GHz NextPeak Mkr1 8.025 8 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -30.04 dBm {ggeien _Ref 35.00 dBm -29.98 dBm
Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
Sm S0
Marker Delta) Marker Delta)
1 1300 11100080
s0 ! Mkr—.c| | #° ! Mkr—.CF
30 <%0
5 wmkr—RerLvi| | Mkr—RefLvl
&5 L1
More| More|
Start 30 MHz Stop 9.000 GHz "2 | start 30 MHz Stop 9.000 GHz tofz
#VBW 3.0 MHz #Sweep_501.3 ms (20000 pts) #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts)

#Res BW 1.0 MHz
Iust,

STATUS.

Channel 20625

STATUS.

#Res BW 1.0 MHz
usc

[ e Spectrum Aralyze - St 54 =T
AL A A ALTGH 11:33:56 AM Aug 26, 2017 Peak Search
Marker 1 8.271599579979 GHz ] Avg Type: Log-Pwr ™
WO Fasi ToJ Trig: FreeRun
IFGain:Low #Atten: 30 dB
Ref Offset 16 d8 Mkr1 8.271 8 GHz NextPeak
1%;‘5'““ Ref 35.00 dBm -30.51 dBm
Next Pk Right
Next Pk Left]
500
£m
Marker Deltal
1 30
= [y Mkr—.CF|
450 Mkr—Ref Lvij
3
More|
Start 30 MHz Stop 9.000 GHz torz
#VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)
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#Res BW 1.0 MHz
Iust,

STATUS.

LTE Band 5
Channel Bandwidth: 10 MHz
Channel 20450 Channel 20525
[ Keysight Spectrum Anslyzer - Swegtt & = [ Keysight Spectrum Anslyzer - Swept & =
L R Aouen W g 26, 2017 AL R Aouen 11:44:09 M A 17
Marker 1 4.682074603730 GHz T Avg Type: Log-Pur e’—| siasg| PeakSearch | B T 14.691493574679 GHz T Avg Type: Log-Pur TRace[Ta3as | FPeak Search
WO: Fast Gy 1ri0: Free Run YPEIMMY PHO: Fast = Trig: Free Run £ My
IFGain-Low + #Auen: 30 dB cerlP NNNNN Fosio " sanen: 3048 TP NNNN N
Mkr1 4.682 1 GHz NextPeak Mkr1 4.691 5 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -29.15 dBm {ggeien _Ref 35.00 dBm -29.81 dBm
Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
Sm S0
Marker Delta) Marker Delta)
1 13m0 w113l
=0 ¢ mkr—cr | ©° ! MKr—CF|
450 Mkr—RefLvl| | 4= Mkr—RefLvi|
&5 L1
More| More|
Start 30 MHz Stop 9.000 GHz "2 | start 30 MHz Stop 9.000 GHz tofz
#VBW 3.0 MHz #Sweep 501.3 ms (20000 pts) #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)

#Res BW 1.0 MHz
Iust,

STATUS.

Channel 20600

STATUS.

#Res BW 1.0 MHz
usc

[ iermght Spectrum Analyzer - Swept 54 =
AL A B ALIGH 11:43:38 AM Aug 26, 2017
Marker 1 4.693736186809 GHz ] Avg Type: Log-Pwr TAcE[) 2345 6| Feak Search
WO Fasi 5 Trig: FreeRun el
\FGainiLow — #Atten: 30 dB cer|P N N
Ref Offset 16 dB Mkr1 4.693 7 GHz NextPeak
1%;‘5'““ Ref 35.00 dBm -29.04 dBm
Next Pk Right
Next Pk Left
S0
S0
Marker Deltal
5 130
0 1
Mkr—CF|
>0
50 Mkr—Ref Lvij
%
More|
Start 30 MHz Stop 9.000 GHz torz
#VBW 3.0 MHz #Sweep 501.3 ms {20000 pts)
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit is equal to -13 dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.l.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m 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 heightfrom1m 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.

E.R.P power can be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.|.P.R
power - 2.15 dBi.

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

4.7.3 Deviation from Test Standard

No deviation.

4.7.4 Test Setup

Radio ahsorbing material gielded Case Ground Plane

Spectrum

L1
]h"*_'«-\q:[:lﬂﬂﬂ
Doo G

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

Mode A
GSM:

Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
0Level (dBm) Date: 2017-08-22
-10.0 PART 22124
-20.0|
-30.0
-40.0 7
8
-50.0|
60.0| 2
| 6
Pl 4
-10.0 5
8 30 1824. 3618. 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : GSM 850 _Link_CH128
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 86.70 -66.14 -55.83 -13.8@8 -53.14 -11.11 Peak
2 125.e4 -7@.22 -62.27 -13.@8 -57.22 -7.95 Peak
3 187.41 -68.44 -54.75 -13.80 -47.44 -5.69 Peak
4 413.48 -78.58 -67.46 -13.88 -57.58 -3.84 Peak
5 519.19 -73.38 -69.37 -13.08 -008.38 -3.93 Peak
6 624.80 -68.29 -68.44 -13.80 -55.29 ©.15 Peak
7 pp 1648.48 -39.98 -47.71 -13.00 -26.98 7.73 Peak
8 2472 .68 -49.62 -08.65 -13.8@ -36.62 11.83 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
l}Le"'el {dBm) Date: 2017-08-22
-10.0 PART 22124
-20.0
-30.0
7
-40.0
8
-50.0
-460.0
.
@
-10.0 340
12
|
8 30 1824. 3618. 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : GSM 850 _Link_CH128
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 74.81 -64.89 -52.54 -13.88 -51.89 -12.35 Peak
2 145.56 -76.27 -68.44 -13.88 -63.27 -7.83 Peak
3 265.98 -73.28 -67.55 -13.808 -608.280 -5.65 Peak
4 J80.50 -72.92 -69.15 -13.@8 -59.92 -3.77 Peak
5 489.080 -71.63 -66.68 -13.80 -58.63 -4.95 Peak
6 620.60 -68.89 -69.09 -13.88 -55.39 B.28 Peak
7 pp 1648.40 -38.21 -45.94 -13.88 -25.21 7.73 Peak
3 2472 .68 -45.49 -56.52 -13.88 -32.49 11.83 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

DLe\reI{dBm} Date: 2017-08-21

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : GSM 85@ Link CH189
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1672.886 -39.25 -47.16 -13.80 -26.25 7.91 Peak
2 2509.28 -48.66 -59.94 -13.80 -35.66 11.28 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

DLevel (dBm}) Date: 2017-08-21

-10.0 PART 22124

-20.0

-40.0

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : G5M 850 lLink CH189
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1672.80 -38.62 -46.53 -13.80 -25.62 7.91 Peak
2 2589.28 -43.98 -55.26 -13.88 -38.98 11.28 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

DLe\reI{dBm} Date: 2017-08-22

-10.0]

=

ART 22124

-20.0

-40.0 1

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : GSM 85@ Link CH251
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1697.608 -42.29 -58.43 -13.60 -29.29 §.14 Peak
2 2546.48 -49.88 -68.55 -13.80 -36.88 11.47 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

DLevel (dBm}) Date: 2017-08-22

-10.0 PART 22124

-20.0

40.0 1

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : GSM 858 _Link_CH251
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1697.60 -48.63 -48.77 -13.80 -27.63 8.14 Peak
2 2546.48 -44.81 -56.28 -13.80 -31.81 11.47 Peak
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EDGE:
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

DLevel (dBm}) Date: 2017-08-22

-10.0 PART 22124

-20.0

-40.0

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : EDGE 858 lLink CH128
Tested by: Karl Lee
Read Limit  Owver
Freg Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1648.48 -45.54 -53.27 -13.80 -32.54 7.73 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
DLevel (dBm}) Date: 2017-08-22

-10.0 PART 22124

-20.0

-30.0|

-40.0

1

-50.0, 2

-460.0

-10.0

8 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : EDGE 858_Link_CH128
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 1648.48 -44.61 -52.34 -13.88 -31.61 7.73 Peak
2 2472 .68 -51.87 -62.18 -13.88 -38.87 11.83 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

DLe\reI{dBm} Date: 2017-08-22

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : EDGE 850 Link CH189
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1672.806 -46.61 -54.52 -13.80 -33.61 7.91 Peak
2 2509.28 -53.57 -64.85 -13.80 -48.57 11.28 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
oLevel (dBm) Date: 2017-08-22

-10.0 PART 22174

-20.0|

-30.0|

-40.0|

1

50.0 2

-50.0|

-70.0]

4 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : EDGE 858 _Link_CH189
Tested by: Karl Lee
Read Limit  Ower
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1pp 1672.80 -44.93 -52.84 -13.80 -31.93 7.91 Peak
2 2509.20 -51.15 -62.43 -13.8@ -38.15 11.28 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

DLe\reI{dBm} Date: 2017-08-22

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : EDGE 850 Link CH251
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1697.608 -49.83 -57.17 -13.60 -36.83 8.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
oLevel (dBm) Date: 2017-08-22

-10.0 PART 22174

-20.0|

-30.0|

-40.0|

1

-50.0 2

-50.0|

-70.0]

4 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : EDGE 858 _Link_CH251
Tested by: Karl Lee
Read Limit  Ower
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 1697.60 -46.51 -54.65 -13.88 -33.51 8.14 Peak
2 2546.48 -52.15 -63.62 -13.8@ -39.15 11.47 Peak
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WCDMA:
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
i}|_e|.|;g.| {dBm) Date: 2017-08-22

-10.0 PART 22124

-20.0

-30.0

-40.0

50.0 1 5

-60.0

-70.0

8 1000 2600. 4200. 5800. T400. 000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Band V_Link_ CH4132
Tested by: Karl Lee
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 1652.80 -51.66 -59.39 -13.80 -38.66 7.73 Peak
2 2479.20 -52.76 -63.79 -13.8@ -39.76 11.83 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

oLevel (dBm}) Date: 2017-08-22

-10.0 PART 22124

-20.0

-40.0

-70.0]

1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical

Remark Band V_Link CH4132
Tested by: Karl Lee
Read Limit Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1652.88 -53.26 -60.99 -13.00 -48.26 7.73 Peak

2 pp 2479.20 -508.88 -61.91 -13.80 -37.88 11.83 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

DLe\reI{dBm} Date: 2017-08-22

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Band V_Link CH4182
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1672.86 -53.84 -61.75 -13.60 -408.84 7.91 Peak
2 pp 2509.20 -52.88 -63.36 -13.80 -39.88 11.28 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
0 Level (dBm) Date: 2017-08-22

-10.0 PART 22124

-20.0

-30.0

-40.0

2

-50.0 1

-60.0

-70.0|

B4 1000 2600. 4200. 5800. T400. 000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : Band V_Link_ CH4182
Tested by: Karl Lee
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1672.88 -52.32 -608.23 -13.88 -39.32 7.91 Peak

2 pp 2589.20 -49.46 -60.74 -13.80 -36.46 11.28 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
DLe\reI{dBm} Date: 2017-08-22
-10.0 PART 22124
-20.0
-30.0
-40.0
-50.0 2
1
-60.0
-T0.0
& 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Band V_Link CH4233

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

MHz dBm dBm dBm dB dB

1 1693.28 -56.67 -64.81 -13.80 -43.67 8.14 Peak
2 pp 2539.80 -51.71 -63.18 -13.88 -38.71 11.47 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

DLevel (dBm}) Date: 2017-08-22

-10.0

PART 22/24

-20.0

-40.0

-10.0

1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical

Remark Band V_Link CH4233
Tested by: Karl Lee
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1693.28 -56.40 -64.54 -13.80 -43.48 8.14 Peak

2 pp 2539.80 -49.88 -60.55 -13.80 -36.88 11.47 Peak

Report No.: RF170801C18 Page No. 69/ 89 Report Format Version: 6.1.1




BUREAU
| VERITAS |

LTE Band 5

Channel Bandwidth: 10 MHz / QPSK

Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
l}Ln’eﬂ.l\(-:-l (dBm}) Date: 2017-08-22

-10.0 PART 22124

-20.0]

-30.0]

-40.0 1

50.0 2

-60.0|

-70.0]

8 1000 2600. 4200. 5800. T400. 9000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE Band 5 Link CH20450
Tested by: Harry Hsueh
Read Limit Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 1658.80 -41.25 -49.16 -13.80 -28.25 7.91 Peak
2 2487.08 -58.97 -62.81 -13.8@ -37.97 11.84 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

0

Level ({dBm) Date: 2017-08-22

-10.0

PART 22/24

-20.0

-40.0

-70.0

1000

Site
Condition
Remark
Tested by

2600. 4200. 5800. 7400. 9000
Frequency {(MHz)

966 chamber 1
PART 22/24 Vertical
LTE_Band 5_Link_CH2045@
Harry Hsueh
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1658.00 -44.87 -51.98 -13.0@ -31.87 7.91 Peak
2 2487.88 -58.48 -61.52 -13.88 -37.48 11.04 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\reI{dBm} Date: 2017-08-22

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

s
N

30 1824, 3618. 5412, T206. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE Band 5 Link CH20525
Tested by: Harry Hsueh
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

183.17 -62.21 -52.44 -13.08 -49.21 -9.77 Peak
167.97 -65.68 -58.78 -13.808 -52.68 -6.909 Peak
211.98 -62.50 -56.49 -13.80 -49.58 -6.01 Peak
374.28 -71.99 -67.91 -13.08 -58.99 -4.88 Peak
A475.78 -72.88 -68.32 -13.80 -59.88 -4.56 Peak
547.18 -78.24 -68.37 -13.08 -57.24 -1.87 Peak
pp 1673.80@ -48.36 -48.27 -13.80 -27.36 7.91 Peak
2509.58 -47.98 -59.26 -13.80 -34.98 11.28 Peak

00 = O W1l R
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
i}Le".lb%:-l (dBm) Date: 2017-08-22
-10.0 PART 22124
-20.0
-30.0
40.0 7
8
-50.0
60.0| [
]
70.0) 7'!:,
8 30 1824. J618. 5412, T206. 9000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE Band 5 Link CH20525
Tested by: Harry Hsueh
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 68.34 -61.31 -48.49 -13.88 -48.31 -12.82 Peak
2 1668.41 -74.12 -66.45 -13.88 -61.12 -7.67 Peak
3 2086.85 -72.17 -66.88 -13.08 -59.17 -6.89 Peak
4 412.76 -71.22 -68.18 -13.80 -58.22 -3.84 Peak
5 532.48 -72.36 -69.42 -13.88 -59.36 -2.94 Peak
5} 588.40 -69.24 -69.19 -13.08 -56.24 -8.85 Peak
7 pp 1673.00 -42.77 -50.68 -13.80 -29.77 7.91 Peak
a8 2509.50 -47.37 -58.65 -13.8@ -34.37 11.28 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

DLe\reI{dBm}

Date: 2017-08-22

-10.0]

=

ART 22124

-20.0

40.0 1

-70.0

a 1000 2600. 4200. 5800. T400.

Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE Band 5 _Link CH28608

Tested by: Harry Hsueh
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1688.60 -48.76 -48.78 -13.80 -27.76 §.82 Peak
2 2532.88 -46.99 -58.37 -13.80 -33.99 11.38 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

0

Level (dBm) Date: 2017-08-22

-10.0

PART 22/24

-20.0

-40.0

-70.0

1000

Site
Condition
Remark
Tested by

2600. 4200. 5800. 7400. 9000
Frequency (MHz)

966 chamber 1
PART 22/24 Vertical
LTE_Band 5_Link_CH206080
Harry Hsueh
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 1688.60 -43.28 -51.38 -13.00 -38.28 8.682 Peak
2 2532.08 -47.31 -58.69 -13.8@ -34.31 11.38 Peak
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Mode B
GSM:

Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

0

Level ({dBm) Date: 2017-08-24

-10.0

-20.0

-40.0|

-70.0]

PART 22/24

I

1000

Site

Condition

Remark
Tested by: Charles Hsiao

1

2600. 4200. 5800. 7400. 9000
Frequency (MHz)

966 chamber 1
PART 22/24 Horizontal
GSM 850 Link CH128

Read Limit Over
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1648.48 -46.48 -54.21 -13.8@ -33.48 7.73 Peak
2 pp 2472.60 -41.59 -52.62 -13.80 -28.59 11.83 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

DLevel (dBm}) Date: 2017-08-24

-10.0 PART 22124

-20.0

-40.0

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : G5M 850 lLink CH128
Tested by: Charles Hsiao
Read Limit  Owver
Freg Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1648.48 -51.76 -59.49 -13.88 -38.76 7.73 Peak
2 pp 2472.60 -43.68 -59.63 -13.80 -35.68 11.83 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
DLe‘Uel{dBm} Date: 2017-08-24
-10.0 PART 22124
-20.0
-30.0
-40.0 8
500 1
-60.0
z
700, 0
45
& 30 1824. 3618. 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : GSM 85@ Link CH189
Tested by: Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 117.21 -71.61 -63.17 -13.08 -58.61 -8.44 Peak
2 184.98 -65.31 -59.66 -13.88 -52.31 -5.65 Peak
3 256.26 -71.26 -65.78 -13.08 -58.26 -5.56 Peak
4 352.50 -74.48 -69.21 -13.00 -61.48 -5.27 Peak
5 462.48 -74.18 -69.89 -13.68 -61.18 -4.21 Peak
6 6£82.20 -69.88 -69.59 -13.80 -56.88 -0.29 Peak
7 1672.88 -58.26 -58.17 -13.886 -37.26 7.91 Peak
8 pp 2509.20 -41.22 -52.59 -13.88 -28.22 11.28 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
i.}Leﬂ.lb%:-l (dBm) Date: 2017-08-24
-10.0 PART 22124
-20.0
-30.0
-40.0
a8
-50.0) ¥
-60.0
1
i}
-70.0 15
LGl
30 1824. 3618. 5412, T206. 000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : G5M 85@ Link CH189
Tested by: Charles Hsiao
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 85.62 -68.98 -57.68 -13.8@ -55.90 -11.22 Peak
2 184.98 -76.24 -78.59 -13.88 -63.24 -5.65 Peak
3 275.97 -76.68 -78.85 -13.88 -63.68 -5.75 Peak
4 321.88 -73.78 -68.07 -13.88 -68.78 -5.71 Peak
5 514.98 -74.15 -69.93 -13.88 -61.15 -4.22 Peak
6 680.10 -78.22 -69.94 -13.88 -57.22 -8.28 Peak
7 1672.88 -51.29 -59.28 -13.88 -38.29 7.91 Peak
8 pp 25689.20 -48.48 -59.76 -13.8@ -35.48 11.28 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
DLe\reI{dBm} Date: 2017-08-24
-10.0 PART 22124
-20.0
-30.0
-40.0
2
-50.0 1
-60.0
-70.0
& 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : GSM 85@ Link CH251
Tested by: Charles Hsiao

Read Limit  Over
Freq Level Level Line Limit Factor Remark

1
2 pp

MHz dBm dBm dBm dB dB

1697.68 -51.98 -60.04 -13.80 -38.90 8.14 Peak
2546.48 -44,25 -55.72 -13.80 -31.25 11.47 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

|.}Le!.lb:_:-l (dBm}) Date: 2017-08-24

-10.0]

PART 22/24

-20.0

-40.0|

-70.0]

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site 966 chamber 1
Condition: PART 22/24 Vertical
Remark : GSM 850_Link_CH251
Tested by: Charles Hsiao
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1697.68 -53.38 -61.52 -13.88 -48.38 8.14 Peak
2 pp 2546.48 -48.48 -59.95 -13.8@ -35.48 11.47 Peak
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LTE Band 5

Channel Bandwidth: 10 MHz / QPSK

Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
oLevel (dBm) Date: 2017-08-25
-10.0 PART 22174
-20.0]
-30.0|
-40.0|
1 2
-50.0|
-650.0|
-70.0]
. 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE_Band 5_Link_CH20458
Tested by: Harry Hsueh
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 1658.00 -47.87 -55.78 -13.80 -34.87 7.91 Peak
2 2487.09 -48.68 -59.72 -13.8@ -35.68 11.84 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
{}Level {dBm) Date: 2017-08-25
-10.0 PART 22174
-20.0
-30.0|
40.0 7
2
-50.0|
-50.0|
-70.0
8 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE Band 5 Link CH20450
Tested by: Harry Hsueh
Read Limit Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 1658.00 -42.93 -50.84 -13.80 -29.93 7.91 Peak
2 2487.88 -45.57 -56.61 -13.8@ -32.57 11.84 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

DLe\reI{dBm} Date: 2017-08-25

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

1000 2600. 4200. 5800. 7400. 9000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE Band 5 Link CH20525
Tested by: Harry Hsueh
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1673.808 -47.68 -55.51 -13.60 -34.60 7.91 Peak
2 pp 2509.50 -44.75 -56.83 -13.80 -31.75 11.28 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
i}|_e|.|;g.| {dBm) Date: 2017-08-25
-10.0 PART 22124
-20.0
-30.0
-40.0
1 2
-50.0
-60.0
-70.0
8 1000 2600. 4200. 5800. T400. 000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE Band 5 Link CH28525
Tested by: Harry Hsueh
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 1673.00 -43.28 -51.11 -13.80 -30.20 7.91 Peak
2 2569.58 -44.15 -55.43 -13.88 -31.15 11.28 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 7
oLevel (dBm) Date: 2017-08-25
-10.0 PART 22124
-20.0]
-30.0|
-40.0|
8
7
-50.0|
-650.0|
1
00| |28
I
. 30 1824, 3618. 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : LTE_Band 5_Link_CH206880
Tested by: Harry Hsueh
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 86.97 -65.73 -54.73 -13.88 -52.73 -11.80 Peak
2 171.75 -78.23 -63.73 -13.88 -57.23 -6.50 Peak
3 248.87 -78.39 -64.75 -13.8@ -57.39 -5.64 Peak
4 435.18 -74.81 -70.48 -13.88 -61.81 -3.53 Peak
5 587.20 -74.78 -69.91 -13.88 -61.78 -4.79 Peak
6 625.50 -70.42 -70.56 -13.8@ -57.42 ©.14 Peak
7 1688.00 -47.98 -55.92 -13.80 -34.90 8.082 Peak
8 pp 2532.900 -44.72 -56.18 -13.800 -31.72 11.38 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
oLeveI (dBm) Date: 2017-08-25
-10.0 PART 22124
-20.0]
-30.0
-40.0| - 8
-50.0|
-650.0|
1 G
-70.0] b 6
il
8 |
30 1824, 3618. 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 5_Link_CH20688
Tested by: Harry Hsueh
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 88.85 -69.92 -59.83 -13.808 -56.92 -18.89 Peak
2 128.18 -73.69 -65.44 -13.80 -608.69 -8.25 Peak
3 182.55 -77.82 -71.41 -13.80 -64.82 -5.61 Peak
4 382.68 -74.65 -71.83 -13.80 -61.65 -3.62 Peak
5 454.78 -73.99 -70.81 -13.80 -68.99 -3.98 Peak
6 6089.48 -70.85 -70.38 -13.80 -57.85 .33 Peak
7 1688.08 -44.33 -52.35 -13.@8 -31.33 8.02 Peak
8 pp 2532.80 -42.18 -53.56 -13.80 -29.18 11.38 Peak
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

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

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

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565

Fax: 886-2-26051924 Fax: 886-3-6668323

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

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

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

--- END -

Report No.: RF170801C18 Page No. 89/ 89 Report Format Version: 6.1.1


mailto:service.adt@tw.bureauveritas.com

