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1 Certificate of Conformity

Product: Notebook PC
Brand: ASUS
Test Model: TP370QL
Sample Status: Production Unit
Applicant: ASUSTek COMPUTER INC.
Test Date: Oct. 28, 2017 ~ Jan. 24, 2018

Standards: FCC Part 90, Subpart S

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

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

?:.V’D e Livie

Prepared by : , Date: Mar. 06, 2018

Evonne Liu / Specialist

. :
Approved by : / , Date: Mar. 06, 2018
Dylan Chiou / Project Engineer
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2 Summary of Test Results
Applied Standard: FCC Part 90 & Part 2

FCC Test Item Result Remarks
Clause
2.1046 Effective Radiated Power Pass Meet the requirement of limit

90.635 (b) q :

2.1055 Frequency Stability Pass Meet the requirement of limit.
90.213
2.1049 . . . -
90.209 Occupied Bandwidth (*) Pass Meet the requirement of limit.
2.1051 o . -
90.209 Emission Masks Pass Meet the requirement of limit.
2.1051 . o . -
90.691 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.

’ Radiated Spurious Emissions Pass Minimum passing margin is -18.08 dB
90.691

at 2457 MHz.

2.1 Measurement Uncertainty

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

Measurement Frequency

Expended Uncertainty

(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

Report No.: RF171013C04B-5 Page No. 5/ 44
Reference No.: 180108C03
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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 N9020A MY57130210 Oct. 30, 2017 Oct. 29, 2018
Keysight
BILOG Antenna Dec. 13, 2016 Dec. 12, 2017
SCHWARZBECK VULB9168 9168-472 Dec. 06, 2017 Dec. 05, 2018
HORN Antenna 3117 00143293 Jun. 26, 2017 Jun. 25, 2018
ETS-Lindgren
HORN Antenna Dec. 14, 2016 Dec. 13, 2017
SCHWARZBECK BBHA 9170 9170-480 Dec. 01, 2017 Nov. 30, 2018
Fixed Attenuator BW-N1OW5+ NA Jul. 07, 2017 Jul. 06, 2018
Mini-Circuits
Preamplifier 310N 187226 Jun. 23, 2017 Jun. 22, 2018
Agilent
i;lae’:tp“f'er 83017A MY39501357 Jun. 23, 2017 Jun. 22, 2018
Power Meter ML2495A 1012010 Aug. 15, 2017 Aug. 14, 2018
Anritsu
i;"r’;’t‘zzsensor MA2411B 1315050 Aug. 15, 2017 Aug. 14, 2018
Cable-CH1-01(R
RF signal cable FC-SMS-100-SM
ETS LINDGREN 5D-FB S 1o0+REC.oMs|  Jun. 23,2017 Jun. 22, 2018
-100-SMS-400)
RF signal cable Cable-CH1-02(R
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 6201300638 Jul. 11, 2017 Jul. 10, 2018
Anritsu
Temperature & Humidity | GTH-120-40-CP-A MAA1306-019 Sep. 08, 2017 Sep. 07, 2018
Chamber R
DC Power Supply 33010D 807748 Oct. 25, 2016 Oct. 24, 2018
Topward
platal Multimeter 87-1ll 70360742 Jun. 30, 2017 Jun. 29, 2018
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Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in 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 IC Site Registration No. is IC7450I-1.

Report No.: RF171013C04B-5 Page No. 7/ 44 Report Format Version: 6.1.1
Reference No.: 180108C03




[BUREAU |
VERITAS

3 General Information

3.1 General Description of EUT
Product Notebook PC
Brand ASUS
Test Model TP3700QL

Status of EUT

Production Unit

Power Supply Rating

15.4 Vdc (Battery)
19.0 Vdc (Adapter)

Modulation Type

LTE

QPSK, 16QAM, 64QAM

LTE Band 26 (Channel Bandwidth: 1.4 MHz) | 814.7 ~ 823.3 MHz
LTE Band 26 (Channel Bandwidth: 3 MHz) 815.5 ~ 822.5 MHz
Frequency Range .
LTE Band 26 (Channel Bandwidth: 5 MHz) 816.5 ~ 821.5 MHz
LTE Band 26 (Channel Bandwidth: 10 MHZz) 819 MHz
LTE Band 26 (Channel Bandwidth: 1.4 MHz) | 1IMO9W7D
. : LTE Band 26 (Channel Bandwidth: 3 MHZz) 2M70G7D
Emission Designator ;
LTE Band 26 (Channel Bandwidth: 5 MHz) 4AM49W7D
LTE Band 26 (Channel Bandwidth: 10 MHz) 8M98W7D
LTE Band 26 (Channel Bandwidth: 1.4 MHz) | 202.86 mW
LTE Band 26 (Channel Bandwidth: 3 MHz) 203.14 mW
Max. ERP Power ;
LTE Band 26 (Channel Bandwidth: 5 MHz) 204.17 mW
LTE Band 26 (Channel Bandwidth: 10 MHz) | 206.54 mW

Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

1. The EUT’s accessories list refers to Ext. Pho.

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

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

<Radiated Emission Test>

Test table

—0

EUT

(Powered from AC Adapter)

&

33

Universal Radio
Communication
Tester
*Kept in a remote area
<E.R.P. Test>
EUT (Powered from battery)
Test table

55

*Kept in a remote area

Universal

Communication
Tester

Radio

3.2.1 Description of Support Units

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

Report No.: RF171013C04B-5
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3.3

Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis, and antenna ports
The worst case was found when positioned as the table below. Following channel(s) was (were) selected for
the final test as listed below:

Band ERP Radiated Emission
LTE Band 26 X-plane Z-axis
LTE Band 26
EUT .
Configure | Test Iltem Available Tested Channel Chanr.1el Modulation Mode
Channel Bandwidth
Mode
26697 to 26783 | 26697, 26740, 26783 | 1.4 MHz QPSGE’Ql/S'aAM' 1 RB/ 2 RB Offset
26705 to 26775 | 26705, 26740, 26775 | 3 MHz QPSG’ZQl/gaAM' 1 RB/ 7 RB Offset
; ERP
26715 to 26765 | 26715, 26740, 26765 | 5 MHz QPSGE’Ql/S'aAM' 1 RB/ 12 RB Offset
QPSK. 160AM.
26740 26740 10 MHz siomm | 1RB/49 RB Offset
26697 t0 26783 | 26697, 26783 1.4 MHz QPSK 1 RB/ 2 RB Offset
Frequency | 26705 to 26775 | 26705, 26775 3 MHz QPSK 1 RB/ 7 RB Offset
Stability” [ 26715 to 26765 | 26715, 26765 5 MHz QPSK 1 RB/ 12 RB Offset
26740 26740 10 MHz QPSK 1 RB/ 49 RB Offset
26697 to 26783 | 26697, 26740, 26783 | 1.4 MHz QPS&&E&AM' 6 RB /0 RB Offset
QPSK. 160AM.
_ Occupied | 2670510 26775 | 26705, 26740, 26775 | 3 MHz sionm |15 RB /0 RB Offset
Bandwidth | 715 10 26765 | 26715, 26740, 26765 | 5 MHz QPSG‘Z’(;:,\%AM' 25 RB /0 RB Offset
QPSK. 160AM.
26740 26740 10 MHz sionm |50 RB /0 RB Offset
26697 to 26783 | 26697, 26740, 26783 | 1.4 MHz QPS&&E&”’ 6 RB /0 RB Offset
| 26705 to 26775 | 26705, 26740, 26775 | 3MHz | QPSK 16QAM. |15 0B/ 0 RB Offset
) Emission 64QAM
Mask | 56715 to 26765 | 26715, 26740, 26765 | 5 MHz QP%’Z&S’\%AM' 25 RB / 0 RB Offset
OPSK., 160AM.
26740 26740 10 MHz sionm |50 RB /0 RB Offset
26697 to 26783 | 26697, 26740, 26783 | 1.4 MHz QPSK 1 RB/ 0 RB Offset
Conducted | 26705 to 26775 | 26705, 26740, 26775 | 3 MHz QPSK 1 RB/ 0 RB Offset
Emission | 26715 to 26765 | 26715, 26740, 26765 | 5 MHz QPSK 1 RB/ 0 RB Offset
26740 26740 10 MHz QPSK 1 RB/ 0 RB Offset
- Ez?;astiﬁﬂ 26740 26740 10 MHz QPSK 1 RB / 49 RB Offset

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

Test Item Environmental Conditions Input Power Tested By

ERP 25 deg. C, 65 % RH 15.4 vVdc Anson Lin

Frequency Stability 25 deg. C, 65 % RH 15.4 vVdc Taylor Liu

Occupied Bandwidth 25 deg. C, 65 % RH 15.4 vVdc Taylor Liu

Peak to Average Ratio 25 deg. C, 65 % RH 15.4 vVdc Taylor Liu

Emission Mask 25 deg. C, 65 % RH 15.4 vVdc Taylor Liu

Condcudeted Emission 25 deg. C, 65 % RH 15.4 Vdc Taylor Liu
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Charles Hsiao

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 90
ANSI/TIA/EIA-603-E 2016
ANSI 63.26-2015

Note: All test items have been performed and recorded as per the above standards.
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4 Test Types and Results
4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 100 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 5
MHz for CDMA and 10 MHz for LTE mode.

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

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

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

Conducted Power Measurement:

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

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

Report No.: RF171013C04B-5 Page No. 12/ 44 Report Format Version: 6.1.1
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4.1.3 Test Setup
EIRP / ERP Measurement:
<Radiated Emission below or equal 1 GHz>
Ant. Tower 1-am
Variable
EUT& . 3m .
SupportUnjts ' '
—(:>—E 7]
Turn Table
soem p——
L
Ground Plane
Test Receiver
[ | —
O O 0O O
/] 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | =~
Turn Table D L
Absorber
e
tsoen] Ay —
AMMMAAA
= T
Ground Plane
Test Receiver
\ [ [ —
Ml o o o e
For the actual test configuration, please refer to the attached file (Test Setup Photo).
Conducted Power Measurement:
Communication
Simulator EUT
Report No.: RF171013C04B-5 Page No. 13/ 44 Report Format Version: 6.1.1

Reference No.: 180108C03




L)

Tass

[BUREAU]
4.1.4 Test Results
Conducted Output Power (dBm)
LTE Band 26
QPSK 16QAM 64QAM
BW RB RB '2':72; 3GPP ”;':72;‘ 3GPP “2'6;’7%‘ 3GPP
(MHz) | Size | Offset MPR MPR MPR
819.0 icB) 819.0 icB) 819.0 icB)
MHz MHz MHz
1 0 23.54 0 22.50 1 2158 2
1 24 23.08 0 22.04 1 21.23 2
1 49 23.61 0 22.57 1 21.73 2
10 25 0 22.30 1 21.26 2 20.53 3
25 12 22.22 1 21.18 2 20.20 3
25 25 22.34 1 21.30 2 20.60 3
50 0 22.31 1 21.27 2 20.62 3
QPSK 160AM 64QAM
TowCh | Midch | Highch LowCh | MidcCh | Highch TowCh | MidcCh | Highch
(m’z ) gife o:get 26715 26740 26765 3“;5:: 26715 26740 26765 3;:: 26715 26740 26765 ﬁ:’:
8165 819.0 8215 ) 8165 819.0 8215 (¢B) 8165 819.0 8215 i
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 0 23.46 23.00 23.06 0 22.47 22.01 22.07 1 21.58 21.57 21.61 2
1 12 23.00 | 22.54 | 22.60 0 2201 | 2155 | 21.61 1 21.06 | 20.98 | 21.00 2
1 24 23.53 23.07 23.13 0 22.54 22.08 22.14 1 21.64 21.54 21.66 2
5 12 0 2222 | 21.76 | 2182 1 21.23 | 20.77 | 20.83 2 2055 | 2050 | 2051 3
12 6 22.14 21.68 21.74 1 21.15 20.69 20.75 2 20.22 20.13 20.09 3
12 13 22.26 | 21.80 | 21.86 1 21.27 | 20.81 | 20.87 2 20.71 | 20.66 | 20.65 3
25 0 22.23 21.77 21.83 1 21.24 20.78 20.84 2 20.63 20.57 20.69 3
QPSK 16QAM 64QAM
TowCh | MidCH | HighCH TowCh | MidCH | HighCH TowCh | MidCH | HighCH
(m'z ) ;ife o::et 26705 26740 20775 ﬁ,”; 26705 26740 20775 3;?:: 26705 26740 20775 3’;3::
8155 819.0 8225 i 8155 819.0 8225 i 8155 819.0 8225 i
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 0 23.43 22.97 23.03 0 22.39 21.95 22.01 1 21.66 21.62 21.47 2
1 7 22.97 | 2251 | 22.57 0 21.93 | 21.49 | 2155 1 21.08 | 20.99 | 20.94 2
1 14 23.50 23.04 23.10 0 22.46 22.02 22.08 1 21.65 21.57 21.68 2
3 8 0 22.19 21.73 21.79 1 21.15 20.71 20.77 2 20.64 20.61 20.42 3
3 3 2211 | 2165 | 21.71 1 21.07 | 20.63 | 20.69 2 20.13 | 20.03 | 20.03 3
8 7 22.23 | 2177 | 21.83 1 21.19 | 20.75 | 20.81 2 20.71 | 20.66 | 20.56 3
15 0 22.20 | 21.74 | 21.80 1 21.16 | 20.72 | 20.78 2 20.72 | 20.72 | 20.71 3
QPSK 16QAM 64QAM
LowCh | MidCh | HighCh LowCh | MidCh | HighCh LowCh | MidCh | HighCh
(,mz : sRiZ o:get 26697 26740 20783 3;:: 26697 26740 20783 3;:: 26697 26740 20783 3;::
8147 8190 8233 B} 8147 819.0 8233 B} 8147 819.0 8233 8}
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 0 2341 | 22.95 | 23.01 0 2232 | 2191 | 21.97 1 2165 | 2159 | 2152 2
1 2 22.05 | 2249 | 2255 0 21.86 | 2145 | 2151 1 21.14 | 21.04 | 20.95 2
1 5 23.48 | 23.02 | 23.08 0 2239 | 21.98 | 22.04 1 2167 | 2158 | 21.59 2
1.4 3 0 2317 | 2271 | 22.77 0 22.08 | 21.67 | 21.73 1 2153 | 2150 | 21.47 2
3 1 23.09 | 22.63 | 22.69 0 22.00 | 2159 | 21.65 1 2122 | 21.14 | 21.06 2
3 3 2321 | 22.75 | 2281 0 22.12 | 2171 | 2177 1 21.72 | 21.72 | 21.60 2
6 0 2218 | 21.72 | 21.78 1 21.09 | 20.68 | 20.74 2 20.69 | 20.63 | 20.66 3
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ERP Power (dBm)
LTE Band 26
Channel Bandwidth: 1.4 MHz / QPSK
Plane [ Channel Fr?&tezr;cy ((;';/rl;]) lg:;crtr:rc?doél) ERP (dBm) |ERP (mW) Pol?glzva)tion
26697 814.7 -6.01 31.208 23.05 201.74
26740 819.0 -6.14 31.3 23.01 199.99 H
26783 823.3 -6.00 31.222 23.07 202.86
X 26697 814.7 -11.30 31.504 18.05 63.89
26740 819.0 -10.89 31.117 18.08 64.22 \%
26783 823.3 -11.74 31.922 18.03 63.56
Channel Bandwidth: 1.4 MHz / 16QAM
26697 814.7 -7.02 31.208 22.04 159.88
26740 819.0 -7.06 31.3 22.09 161.81 H
26783 823.3 -7.00 31.222 22.07 161.14
X 26697 814.7 -12.35 31.504 17.00 50.16
26740 819.0 -11.94 31.117 17.03 50.43 \%
26783 823.3 -12.76 31.922 17.01 50.26
Channel Bandwidth: 1.4 MHz / 64QAM
26697 814.7 -8.06 31.208 21.00 125.83
26740 819.0 -8.08 31.3 21.07 127.94 H
26783 823.3 -8.05 31.222 21.02 126.53
X 26697 814.7 -13.32 31.504 16.03 40.12
26740 819.0 -12.95 31.117 16.02 39.97 \%
26783 823.3 -13.73 31.922 16.04 40.20
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LTE Band 26
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fre(&‘f_'ez';cy (dLg/;) E;Crtrgfzgog) ERP (dBm) |ERP (mW) PO"’E‘:/ZV‘*)“O”
26705 815.5 -5.98 31.208 23.08 203.14
26740 819.0 -6.08 31.3 23.07 202.77 H
26775 822.5 -6.03 31.222 23.04 201.47
X 26705 815.5 -11.34 31.504 18.01 63.30
26740 819.0 -10.92 31.117 18.05 63.78 Y,
26775 822.5 -11.74 31.922 18.03 63.56
Channel Bandwidth: 3 MHz / 16QAM
26705 815.5 -7.06 31.208 22.00 158.42
26740 819.0 -7.09 31.3 22.06 160.69 H
26775 822.5 -7.01 31.222 22.06 160.77
X 26705 815.5 -12.27 31.504 17.08 51.10
26740 819.0 -11.94 31.117 17.03 50.43 \%
26775 822.5 -12.67 31.922 17.10 51.31
Channel Bandwidth: 3 MHz / 64QAM
26705 815.5 -8.02 31.208 21.04 127.00
26740 819.0 -8.08 31.3 21.07 127.94 H
26775 822.5 -8.01 31.222 21.06 127.70
X 26705 815.5 -13.29 31.504 16.06 40.40
26740 819.0 -12.95 31.117 16.02 39.97 \Y
26775 822.5 -13.67 31.922 16.10 40.76
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LTE Band 26
Channel Bandwidth: 5 MHz / QPSK
Plane [ Channel Fr?&tezr;cy (A_I;/rl;q) E:Crtr:fzgog) ERP (dBm) |ERP (mW) POI?:/Z\%UO”
26715 816.5 -6.03 31.208 23.03 200.82
26740 819.0 -6.05 31.3 23.10 204.17 H
26765 821.5 -6.01 31.222 23.06 202.40
X 26715 816.5 -11.29 31.504 18.06 64.03
26740 819.0 -10.93 31.117 18.04 63.64 \%
26765 821.5 -11.72 31.922 18.05 63.86
Channel Bandwidth: 5 MHz / 16QAM
26715 816.5 -7.00 31.208 22.06 160.62
26740 819.0 -7.04 31.3 22.11 162.55 H
26765 821.5 -7.06 31.222 22.01 158.93
X 26715 816.5 -12.24 31.504 17.11 51.45
26740 819.0 -11.84 31.117 17.13 51.61 \%
26765 821.5 -12.70 31.922 17.07 50.96
Channel Bandwidth: 5 MHz / 64QAM
26715 816.5 -8.01 31.208 21.05 127.29
26740 819.0 -8.06 31.3 21.09 128.53 H
26765 821.5 -8.04 31.222 21.03 126.82
X 26715 816.5 -13.22 31.504 16.13 41.06
26740 819.0 -12.87 31.117 16.10 40.71 \%
26765 821.5 -13.70 31.922 16.07 40.48
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LTE Band 26
Channel Bandwidth: 10 MHz / QPSK
Plane [ Channel Fr?&tezr;cy (A_I;/rl;q) E:Crtr:fzgog) ERP (dBm) |ERP (mW) POI?:/Z\?)tion
26740 819.0 -6.00 313 23.15 206.54 H
X 26740 819.0 -10.85 31.117 18.12 64.82 \Y
Channel Bandwidth: 10 MHz / 16QAM
26740 819.0 -6.98 313 22.17 164.82 H
X 26740 819.0 -11.77 31.117 17.20 52.44
Channel Bandwidth: 10 MHz / 64QAM
26740 819.0 -7.99 31.3 21.16 130.62 H
X 26740 819.0 -12.82 31.117 16.15 41.18
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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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424 Test Results
Frequency Error vs. Voltage
LTE Band 26
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
155 814.700004 0.005 823.300004 0.004 2.5
14.0 814.700002 0.003 823.300001 0.001 2.5
17.0 814.700004 0.005 823.300002 0.003 2.5
Note: The applicant defined the normal working voltage of the battery is from 14.0 Vdc to 17.0 Vdc.
Frequency Error vs. Temperature
LTE Band 26
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 814.700002 0.003 823.300002 0.003 2.5
-20 814.700002 0.003 823.300003 0.004 2.5
-10 814.700004 0.005 823.300003 0.004 2.5
0 814.700003 0.003 823.300002 0.003 25
10 814.699996 -0.005 823.299998 -0.003 25
20 814.699998 -0.003 823.299999 -0.002 25
30 814.699998 -0.002 823.299998 -0.002 25
40 814.699997 -0.004 823.299996 -0.005 2.5
50 814.699999 -0.001 823.299996 -0.004 2.5
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Frequency Error vs. Voltage
LTE Band 26
S Channel Bandwidth: 3 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
155 815.500001 0.002 822.500004 0.004 2.5
14.0 815.500002 0.002 822.500002 0.003 2.5
17.0 815.500003 0.004 822.500002 0.002 2.5
Note: The applicant defined the normal working voltage of the battery is from 14.0 Vdc to 17.0 Vdc.
Frequency Error vs. Temperature
LTE Band 26
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 815.500001 0.002 822.500003 0.004 2.5
-20 815.500002 0.002 822.500002 0.003 2.5
-10 815.500002 0.003 822.500003 0.003 2.5
0 815.500002 0.002 822.500002 0.002 25
10 815.499998 -0.003 822.499996 -0.005 25
20 815.499997 -0.004 822.499996 -0.004 25
30 815.499997 -0.004 822.499997 -0.003 25
40 815.499997 -0.004 822.499999 -0.001 2.5
50 815.499999 -0.002 822.499997 -0.004 2.5
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Frequency Error vs. Voltage
LTE Band 26
S Channel Bandwidth: 5 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
155 816.500002 0.002 821.500002 0.003 2.5
14.0 816.500004 0.005 821.500002 0.002 2.5
17.0 816.500004 0.005 821.500002 0.003 2.5
Note: The applicant defined the normal working voltage of the battery is from 14.0 Vdc to 17.0 Vdc.
Frequency Error vs. Temperature
LTE Band 26
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 816.500004 0.005 821.500002 0.003 2.5
-20 816.500004 0.005 821.500004 0.005 2.5
-10 816.500003 0.003 821.500003 0.004 2.5
0 816.500003 0.004 821.500003 0.003 25
10 816.499997 -0.004 821.499998 -0.002 25
20 816.499998 -0.002 821.499998 -0.002 25
30 816.499998 -0.002 821.499997 -0.004 25
40 816.499998 -0.002 821.499997 -0.003 2.5
50 816.499997 -0.004 821.499996 -0.005 2.5
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Frequency Error vs. Voltage
LTE Band 26
Voltage Channel Bandwidth: 10 MHz Limit (ppm)
(Volts)
Frequency (MHz) Frequency Error (ppm)
15.5 819.000003 0.004 2.5
14.0 819.000004 0.005 2.5
17.0 819.000004 0.004 2.5
Note: The applicant defined the normal working voltage of the battery is from 14.0 Vdc to 17.0 Vdc.
Frequency Error vs. Temperature
LTE Band 26
Temp. (C) Channel Bandwidth: 10 MHz Limit (ppm)
Frequency (MHz) Frequency Error (ppm)
-30 819.000004 0.004 25
-20 819.000004 0.004 2.5
-10 819.000003 0.004 2.5
0 819.000002 0.002 2.5
10 818.999996 -0.005 2.5
20 818.999997 -0.004 25
30 818.999996 -0.005 25
40 818.999998 -0.003 25
50 818.999996 -0.005 25
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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
PAD
EUT
Report No.: RF171013C04B-5 Page No. 24/ 44 Report Format Version: 6.1.1
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4.3.3 Test Result
LTE Band 26
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
99 % Occupied 99 % Occupied
Channel | Freauency Bandwidth (MHz) Channel | Freauency Bandwidth (MHz)
(MHz) (MHz)
QPSK |16QAM|64QAM QPSK |16QAM[64QAM
26697 814.7 1.0876 | 1.0885 | 1.0887 26705 815.5 2.7013 | 2.6962 | 2.6970
26740 819.0 1.0886 | 1.0891 | 1.0896 26740 819.0 2.7016 | 2.6977 | 2.6996
26783 823.3 1.0871]1.0875|1.0887 26775 822.5 2.7014 | 2.6967 | 2.6966
Spectrum Plot of Worst Value
1.4 MHz / 64QAM | 3 MHz / QPSK
[ Keysigh Spectrum Analyzer - Occupied BW | i || o Keysight Spectium Analyzer - Cccupsed BW =
Center Freq 819.000000 MHz __ 5;:..;:;;;“-';«5uuumw;d:‘m e s A [Coreer Freq 610.000000 MHz ] 5;3";’:2.'?“'.;’"““”:%7&\:m T R satone | Freausncy
Center Freq| P - ——— Center Freq|
:E' f ! \\l
250 — \W P
‘Center 819 MHz Span 3 MHz, |ICenter 819 MHz Span 6 MHz| CF Step|
#Res BW 30 kHz #VBW 100 kHz #Sweep 300 ms| [fRes BW 62 kHz #VBW 200 kHz #Sweep 300 ms| 500,000 kHz|
Occupied Bandwidth Total Power 23.7 dBm Occupied Bandwidth Total Power 23.7 dBm pute Men
1.0896 MHz 2.7016 MHz FreqOffsef
Transmit Freq Error 823 Hz % of OBW Power 99.00 % Transmit Freq Error 3.274 kHz % of OBW Power 99.00 % 0k
x dB Bandwidth 1.217 MHz x dB -26.00 dB x dB Bandwidth 2.910 MHz x dB -26.00 dB
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‘Center 819 MHz

H#Res BW 100 kHz #VEBW 300 kHz

Occupied Bandwidth Total Power 22.9 dBm

4.4925 MHz
7.210 kHz
4.804 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Span 10 MHzj§
#Sweep 300 ms| |

819.000000 MHz|

‘Center 819 MHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

LTE Band 26
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel | Frequency Bandwidth (MHz) Channel | Freduency Bandwidth (MHz)
(MHz) (MHz)
QPSK |16QAM | 64QAM QPSK |16QAM |64QAM
26715 816.5 4.4901 | 4.4921 | 4.4914
26740 819.0 4,4886 | 4.4921 | 4.4925 26740 819.0 8.9707 | 8.9756 | 8.9815
26765 821.5 4,4864 | 4.4896 | 4.4882
Spectrum Plot of Worst Value
5 MHz / 64QAM | 10 MHz / 64QAM
e'l 85‘000 MHz i $;:“;:i°;ui’9"DWD::"“T;“I:"” :d-?rESJI:iJ:VLn: e e-. ag‘uou MHz i $;:u;:iw;uiwsuuuun::m:ol:‘m - Rj:dl?; ;’.L*élnf = -
. Center Freq| . Center Freq|

819.000000 MHz|

Span 20 MHz

#VBW 1 MHz #Sweep 300 ms|

Total Power 22.5 dBm

8.9815 MHz

16.909 kHz
9.507 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB
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4.4 Emission Mask Measurement

4.4.1 Limits of Band Edge Measurement

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

4,42 Test Setup

Communication )
Simulator Power Splitter | |: Spectrum Analyzer

T

20 dB Attenuation
Pad

EUT

4.4.3 Test Procedures

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

LTE Band 26

Channel Bandwidth: 1.4 MHz / QPSK

Channel |

[ Keysight Spectrum Anshyzer - ACP.
T

26697

| 6 RB

Channel |

26783 |

e

Center Freq 814.700000 MHz

I A
Center Freq: 814,700000 MHz

(09:12:08 PMJan 22, 2018

[ Keysight Spectrum Anshyzer - ACP.
T

sTaTUS

e
X T I LIG 09:13:00 PHL;
IH; Radio Std: None eq er Freq: 823.300000 MHz Radio Std: None eq
o= Trig: Free Run AvglHold: 1001100 Center Freq 823.300000 MHz e Trig: FreeRun AvglHold: 1001100
IFGain:Low  #Atten: 30 0B Radio Device: BTS ! IFGain:Low _ #Atten: 30 0B Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
Ref 30.00 dBm Ref 30.00 dBm
Center Freq| Center Freq|
814.700000 MHz 823.300000 MHz
Center 814.7 MHz Span 2.1 MHz CFStep Center 823.3 MHz Span 2.1 MHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms sy | #Res BW 100 kHz #VBW 300 kHz Sweep 20 ms 210,000 kHz
Total Carrier Power dBmi 1 40 MHz ACP-IBW Manj] | EESR—— dBmi 140 MHz ACP-IBW Ll
Carrier Power Filter LICELET) 1| Carrier Power Filter FreqOffset|
0 Hz| 0 Hz|
Channel Bandwidth: 1.4 MHz / 16QAM
[P epright Spectum Ansber - ACP o Cersight Spectum Aeibzes - ACP o
T T 1 ANTGN 09:12:25 PM Jan 22, 2018 sy 1 T i
Center Freq: 814700000 MHz Radio Std: None Center Freq: 823.300000 MHz
Center Freq 814.700000 MHz Trig: Free Run AvgiHold: 1001100 Center Freg 823.300000 WHZ R AvglHold: 1001100
#Atten: 30 dB Radio Device: BTS IFGain:Low Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
Ref 30.00 dBm Ref 30.00 dBm
Center Freq|
823.300000 MHz|
Center 814.7 MHz Span 2.1 MHz Center 823.3 MHz Span 2.1 MHz CF Ste|
#Res BW 100 kHz #VBW 300 KHz Sweep 20 ms #Res BW 100 kHz #VBW 300 KHz Sweep 20 ms 210.000 ng
Total Carrier Power dBmv 1.40 MHz ACP-IBW Total Carrier Power dBmi 1.40 MHz ACP-BW L
er
Carrier Power Filter fsel F Integ dBm Carrier Power Filter FreqOffset
0 Hz|

37 50 kHz

sTaTUS
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LTE Band 26

Channel Bandwidth: 3 MHz / QPSK

Channel |

[ Keysight Spectrum Anshyzer - ACP.
T

26705 | 15 RB

i (09:14:04 PHJan 22, 2018

=

Channel

26775 | 15 RB

Center Freq 815.500000 MHz

Ref Offset 15 dB
Ref 30.00 dBm

Center 815.5 MHz
#Res BW 100 kHz

Total Carier Power

Carrier Power Filter

Center Freq: 815.500000 MHz

o= Trig: Free Run AvglHold: 1001100
#Atten: 30 dB

Radio Std: None eq

Radio Device: BTS

Center Freq|
815500000 MHz

Span 4 MHz

#VBW 300 kHz Sweep 20ms

CF Step
400.000 kHz

ACP-IBW -

Freq Offset|
0Hz

sTaTUS

[=

Total Carier Power

Carrier Power

[ Keysight Spectrum Anshyzer - ACP.
T

Center Freq 822.500000 MHz

IFGaln:-Low

Ref Offset 15 dB
Ref 30.00 dBm

Center 822.5 MHz
#Res BW 100 kHz

a5 dbi

Filter

Channel |

Channel Bandwidth: 3 MHz / 16QAM

[ Feysight Spectrum Analyzer - ACP
T

26705 | 15 RB |

e

Channel

Center Freq 815.500000 MHz
IFGain:Low

Ref Offset 15 dB
Ref 30.00 dBm

Center 815.5 MHz
#Res BW 100 kHz

Total Carrier Power

Carrier Power

% Trig: Free Run

(09:14:11 PMJan 22, 2018

Center Freq: 815.500000 MHz Radio Std: None

Frequency
AvglHeld: 100100

#Atten: 30 dB Radio Device: BTS

Span 4 MHz.

#VBW 300 kHz Sweep 20ms

ACP-IBW

[ ersight Spectrum Anatyaer - ACP
T
Center Freq 822.500000 MHz

IFGain-Low

Ref Offset 15 dB
Ref 30.00 dBm

Center 822.5 MHz
#Res BW 100 kHz

Total Carrier Power

Carrier Power

sTaTUS

I LG 081335 PHjan 22,2018
Center Freq: 822.500000 MHz Radio Std: None eq
ig: Free Run AvgiHold: 100100
#Atten: 30 dB Radio Devics: BTS
Center Freq|
822500000 MHz|
Span 4 MHz
» CF Ste|
#VBW 300 kHz Sweep 20ms, e
ACP-IBW iz Ll
Freq Offset|
0Hz
B
i 08:14:42Phjan 22,2018
Center Freq: 822500000 MHz Radio Std: None
oW Trig: Free Run AvglHold: 100/100
#Atten: 30 dB Radio Device: BTS
Center Freq|

822 600000 MHz

Span 4 MHz.

#VBW 300 kHz Sweep 20ms poneep
ACP-IBW Auto Man

Freq Offset|

0Hz

sTaTUS
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LTE Band 26

Channel Bandwidth: 5 MHz / QPSK
267151 | 25 RB |  Channel |

= Tl = Feriot spectram sz~ AC
T
Frequency

Channel |

[ Feysight Spectrum Analyzer - ACP
T T

26765 | 25 RB
Center Freq 816.500000 MHz

(05:15:38 PM Jan 22, 20158
Radio Std: None

Center Freq: 16.500000 MHz
o= Trig: Free Rus AvglHeld: 100100

IFGain-Low

Center Freq 821.500000 MHz

Center 816.5 MHz
#Res BW 100 kHz

Total Carrier Power

Carrier Power

Span 6.5 MHz

#VBW 300 kHz Sweep 20ms

ACP-IBW

sTaTUS

Center 821.5 MHz
#Res BW 100 kHz

Total Carrier Power

Carrier Power

#VBW 300 kHz

I 08:16:11 PHJan 22, 2018
Center Freq: 621.500000 MHz Radio Std: None
e Trig: Free Run AvglHold: 1001100
#Atten: 30 dB Radio Device: BTS IF Gain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
Ref 30.00 dBm Ref 30.00 dBm
Center Freq|

821500000 MHz

sTaTUS

Channel |

Channel Bandwidth: 5 MHz / 16QAM

[ Keysight Spectrum Anshyzer - ACP.
T

Center Freq 816.500000 MHz

Center Freq: 816.500000 MHz

267151 |

i (09:15:47 PMJan 22, 2018

25 RB |

Channel

[ Keysight Spectrum Anshyzer - ACP.
T

e

26765

IFGaln:-Low

Ref Offset 15 dB
Ref 30.00 dBm

Center 816.5 MHz

o= Trig: Free Run
#Atten: 30 dB

IH; Radio Std: None
AvglHold: 1001100

Radio Device: BTS

Frequency

Ref Offset 15 dB

Center Freq 821.500000 MHz

IFGaln:-Low

Ref 30.00 dBm

er Freq: 521,500000 MHz
Trig: Free Run
#atten: 30 0B

IH;
AvglHold: 1001100

Span 6.5 MHz
Sweep 20 ms ssfiesﬁ':
Auto Man
Freq Offset|
0Hz
e
Radio Std: None *q
Radio Device: BTS
Center Freq

821500000 MHz

Span 6.5 MHz Center 821.5 MHz Span 6.5 MHz CFStep

#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms #Res BW 100 kHz #VBW 300 kHz Sweep 20 ms 650,000 kHz
Total Carrier Power 21771 dB ACP-IBW Total Carrier Power db ACP-IBW iz Ll
Carrier Power Filter Carrier Power Filter FreqOffset|
1 1 0Hz

sTaTUS

sTaTUS
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LTE Band 26
Channel Bandwidth: 10 MHz / QPSK Channel Bandwidth: 10 MHz / 16QAM
Channel | 26740 | 50 RB Channel | 26740 | 50 RB
[ Keysiopt Spectrum Anskzss - ACP o fmll] = Keysight Spectnum Ansyzer - ACP |
I T [ T LIGH [09:17:03 PMJan 22, 2018 Ju 7 NSEIH n [09:17:11 PH 1an 22, 2018
Center Freq 819.000000 MHz == $;:.rrr::.ﬁ.uﬁ1gmnnf\x?r:=\a: 1001100 flacto S Hone -l Center Freq 819.000000 Mtz == ?n:‘;r:'e.;u:mmnn:x:ﬁold. 1001400 Faclo Sta:tene -
IFGain:Low #Atten: 30 dB Radio Device: BTS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
Ref 30.00 dBm Ref 30.00 dBm
Center Freq| 216 dBm CenterFreq
818.000000 MHz| 819.000000 MHz|
Cent 81‘9 MH; S| 12 MH; Cents 31‘9 MH; 8§ 12 MH
,,;:':éw 100 quz #VBW 300 kHz Sv?eaer:: 20 m: 1 m‘.:;us,f,ﬂ: #égseéw 100 szz #VBW 300 kHz suf:e'}, 20 m: 1 m‘f;f,:f.‘:
Total Carrier Power 4 dBm/ Auto bl Ml Total Carrier Power 21 591 dBmy Y Aute L
Carrier Power Filter FreqoOfset|§ | RCIuCld- Freq Offset|
0Hz 0 Hz|

Report No.: RF171013C04B-5
Reference No.: 180108C03

Page No. 31/44 Report Format Version: 6.1.1



[BUREAU |
VERITAS

4.5 Conducted Spurious Emissions

45.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log10(P) dB. The limit of emission is equal to -13 dBm.

45.2 Test Setup

Communication ]
Simulator Power Splitter ‘ i Spectrum Analyzer

T

20 dB Attenuation
Pad

EUT

45.3 Test Procedure

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

b. Measuring frequency range is from 30 MHz to 9 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =100 kHz and VBW = 300 kHz are used for conducted emission measurement.
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45.4 Test Results

LTE Band 26
30MHz ~ 1GHz

LTE Band 26

Channel Bandwidth: 1.4 MHz

Channel 26697

Channel 26740

[— Keysight Spactrum Analyzer - Swept S4 o | i = Keysight Spectnum Analyzer - Swept $4 =5
AL R [ A ALIGH OFF 1 AL R [ A ALIGH OFF 57 1
Marker 1 859.536076849 MHz ) Avg Type: Log-Pur el 3 Peak Search | IMarker 1 863.950697535 MHz ) Avg Type: Log-Pur el 3 Peak Search
3 7= Trig: Free Run Mo PNO: Fast g Trig: Free Run M
I o s sttt T v sttt
Ref Offset 16 4B Mkr1 859.54 MHz NextPeak Ref Offset 16 4B Mkr1 863.95 MHz NextPeak
{ggeidv_ Ref 35.00 dBm -31.14 dBm {ogeieiv_Ref 35.00 dBm -30.94 dBm
| Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
S0 S0 +
Marker Delta) Marker Delta)
11100080 1 11100080
0 ’1 mkr_cF| | #° 1 ?1 MKr—CF|
. . |
45 “'I" ' l l Illl Mkr—RefLvi| | 45 ~.I ' ‘ “. Mkr—RefLvi|
&5 L1
More| More|
1 of. 1 of.
Start 0.0300 GHz Stop 1,0000 GHz 2| |start 0.0300 GHz Stop 1,0000 GHz o2
#VBW 3.0 MHz #VBW 3.0 MHz #8weep 501.3 ms (20000 pts)

#Res BW 1.0 MHz
Iust,

#Sweep 501.3 ms (20000 pts) #Res BW 1.0 MHz
STATUS Iusa

STATUS

Channel 26783

#VBW 3.0 MHz

[ eyt Spectrum Anlyzer - Swept A —
L = F
Marker 1 868.121906095 MHz Avg Type: Log-Pwr Peak Search
PNG:Fast o Trig: FreeRun
IFGain:Low #Atten: 30 dB
Ref Offset 16 dB Mkr1 868.12 MHz NextPeak
{9 geidiv Ref 35.00 dBm -29.46 dBm
Next Pk Right
Next Pk Left]
50
50
Marker Detta|
11300 e
o T' Mkr—.CF|
| ———————
450 Mkr—Ref Lvi|
S
More|
Start 0.0300 GHz Stop 1,0000 GHz 10f2]

#Sweep 501.3 ms (20000 pts)

#Res BW 1.0 MHz
Iust,

STATUS
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#Res BW 1.0 MHz
Iust,

STATUS

LTE Band 26
Channel Bandwidth: 3 MHz
Channel 26705 Channel 26740
[ Keysight Spectrum Anslyzer - Swegt SA = [ Keysight Spectrum Anslyzer - Swegt SA =
RL R © A ALiGH oF 18 RL R © A ALiGH oF
Marker 1 860.701035052 MHz | Avg Type: Log-Pur ’—w 5| PeakSearch | fyg rier 1 864.561229061 MHz ) Avg Type: Log-Pur Peak Search
PNO: Fast (o Trig: Free Run PNO: Fast (o Trig: Free Run
IFGainLow © #Atten: 30 dB rif NHNNN IFGainLow © #Atten: 30 dB
Mkr1 860.70 MHz NextPeak Mkr1 864.58 MHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeien _Ref 35.00 dBm -29.62 dBm {ggeien _Ref 35.00 dBm -29.42 dBm
| Next Pk Right | Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
Sm S0
Marker Delta) Marker Delta)
w113l w113l
=0 f mkr—.cr| | =" I T' MKr—.CF|
0 0 w
&5 L1
More| More|
Start 00300 GHz Stop 1,0000 GHz 2| | start 0.0300 GHz Stop 1,0000 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 26775

[ eysigit Spectrum Analyzer - Swept SA =
2 = Ao 085851 Ph1an 22,2018
Marker 1 867.103355168 MHz Avg Type: Log-Pwr TR E’m Peak Search
PG Fast 3 Trig: Free Run 1|1
IFGoinLow ~ #Atten: 30 0B cer[F NNNN N
Ref Offset 16 4B Mkr1 867.10 MHz NextPeak
1%;‘5'““ Ref 35.00 dBm -29.55 dBm
| Next Pk Right
Next Pk Left]
50
50
Marker Detta|
11300 e
20 1
? MKr—CF|
>0 wl
45 Mkr—RefLv|
S
More|
1of
Start 0.0300 GHz Stop 1.0000 GHz o2
#VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)

STATUS

#Res BW 1.0 MHz
Iust,
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LTE Band 26
Channel Bandwidth: 5 MHz
Channel 26715 Channel 26740

[ Keysight Spectnum Analyzr - Swept 54
5 T a0 [os02s om
Marker 1 861.816590830 MHz Avg Type: Log-Pwr T

Peak Search

[ Keysight Spectnum Analyzer - Swapt s&
RC :

Marker 1864676233912 MHz
P

Avg Type: Log-Pur

Peak Search

PNO: Fast o 1rig: Free Run E| M O Fast 5 1rig: FreeRun
IFGainLow ~ #Atten: 30 6B TIF NNHN K IFGainLow ~ #Atten: 30 6B
NextPeak NextPeak
Ref Offset 16 dB Mkr1 861.82 MHz Ref Offset 16 dB Mkr1 864.68 MHz
{ggeidv_ Ref 35.00 dBm -29.21 dBm {ogeieiv_Ref 35.00 dBm -29.34 dBm
| Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
50 50
5m 50
Marker Detta| Marker Detta|
11300 e 11300 e
=0 'Y mkr—cF| | ©° Q' MKr—.CF|
T m————————y WHM - W’
45 Mkr—RefLvl| | 45 Mkr—Ref Lvi|
) 5.
More| More|
10f2 10f2
Start 0.0300 GHz Stop 1.0000 GHz ° Start 0.0300 GHz Stop 1.0000 GHz °
#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)
Iust, sTatus Iust, sTatus

Channel 26765

e Keysight Spectrum Analyzer - Swegt SA = [la
B i a A uion b0r:13
Marker 1 865.163258163 MHz I_. Avg Type: Log-Pur ™ Peak Search
PNO: Fast (50 11ig: Free Run -
IFGain:Low #Atten: 30 dB oeT]
Ref Offset 16 B Mkr1 865.16 MHz NextPeak
1%;‘5'““ Ref 35.00 dBm -29.17 dBm
Next Pk Right
Next Pk Left]
5.0
S0
Marker Delta)
w1130 o
= 'Y MKr—CF|
WHM
 ———————————————— —
5
More|
Start 00300 GHz Stop 1,0000 GHz tofz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts)
|7m sratus
LTE Band 26
Channel Bandwidth: 10 MHz
Channel 26740
[ Keysight Spectrum Analyzer - Swegt S4 s
R L ENSE.IN A ALIGH OF 09:03:36 PM Jan 22, 2018
Marker 1 862.398619931 MHz B Avg Type: Log-Pwr TR Peak Search
PNO: Fast o Trig: Free Run o M e
IFGain:Low © #Amen: 30 dB perlP NNNN N
Mkr1 862.40 MHz NextPeak
Ref Offset 16 dB
1L%Bmiu Ref 35.00 dBm -28.69 dBm
Next Pk Right
Next Pk Left]
5.0
sm I
Marker Delta)
| w1130 o
T
= % Mkr—.CF|
- [F—
450 Mkr—Ref Lvi|
-
More|
Start 0.0300 GHz Stop 1.0000 GHz torg
I#R!s BW 1.0 MHz #VEBW 3.0 MHz #Sweep 501.3 ms (20000 pts)
MsG STATUS
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1GHz ~ 10GHz
LTE Band 26
Channel Bandwidth: 1.4 MHz
Channel 26697 Channel 26740

#Res BW 1.0 MHz
Iust,

Keyight Spectm Anshyar - gt S
Marker 18.872243612181 GHz ) Avg Type: Log-Pur ™ ’— Peak Search | IMarker 14.609634981749 GHz ) Avg Type: Log-Pur Peak Search
NO: Fast oo 11ig: FreeRun Hisawe PNO: Fast o 109: Free Run
IFGain:Low  #Atten: 30 dBl oerlF NHNN N IFGain:Low  #Atten: 30 dBl
NextPeak NextPeak
Ref Offset 16 4B Mkr1 8.872 2 GHz Ref Offset 16 4B Mkr1 4.699 6 GHz
{ggeien _Ref 35.00 dBm -29.71 dBm {ggeien _Ref 35.00 dBm -30.32 dBm
Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
500 500
£00 S0
Marker Detta| Marker Detta|
w1 13m0 w1 13m0
=0 ¥ mkr—cF| | <° Iy Mkr—.CF|
5 Mkr—RefLvi| | -« Mkr—RefLvi
&5 L1
More| More|
10f2] 10f2]
Start 1.000 GHz Stop 10.000 GHz ° Start 1.000 GHz Stop 10.000 GHz °
#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
sTatus Iust,

STATUS

Channel 26783

[ eysigit Spectrum Analyzer - Swept SA =
RL a AALIGH
Marker 1 8.016750837542 GHz N Avg Type: Log-Pwr Peak Search
BNO: Fast 5 Trig: Free Run
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 16 dB Mkr1 8.016 8 GHz
{9 geidiv Ref 35.00 dBm -29.62 dBm
Next Pk Right
Next Pk Left]
50
50
Marker Detta|
11300 e
= ! Mkr—CF|
e
45 Mkr—Ref Lvi|
S
More|
10f2
Start 1.000 GHz Stop 10.000 GHz °
#VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)

#Res BW 1.0 MHz
Iust,

STATUS
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#Res BW 1.0 MHz
Iust,

LTE Band 26
Channel Bandwidth: 3 MHz
Channel 26705 Channel 26740
[ Keysight Spectrum Analyzer - Swegt S4 - Keyright Spectrum Analyzer - Swept SA -
R © A ALiGH oF 0u:0 L R © A ALiGH oF
Marker 19.132806640332 GHz ) Avg Type: Log-Pur ’— Peak Search | IMarker 1 4.696484824241 GHz ) Avg Type: Log-Pur Peak Search
PNO: Fast g Trig: Free Run oM v PNO: Fast o 109: Free Run
IFGainLow © #Atten: 30 dB rif NHNNN IFGainLow © #Atten: 30 dB
Mkr1 9.132 8 GHz NextPeak Mkr1 4.696 5 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeien _Ref 35.00 dBm -30.61 dBm {ggeien _Ref 35.00 dBm -30.42 dBm
Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
Sm S0
Marker Delta) Marker Delta)
11100080 w113l
=0 ’1 Mkr—cF| | “° 1 MKkr-.CF
45 Mkr—RefLvi| | 45 Mkr—RefLvi|
&5 L1
More| More|
Start 1.000 GHz Stop 10,000 GHz " 2| |start 1.000 GHz Stop 10,000 GHz tofz
#VBW 3.0 MHz #Sweep_501.3 ms (20000 pts) #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts)

STATUS

#Res BW 1.0 MHz
Iust,

STATUS

Channel 26775

[ eysigit Spectrum Analyzer - Swept SA =
AL 3 AAcH I 201
Marker 1 9.159357967898 GHz Avg Type: Lag-Pwr TR ’T Peak Search
PHG: Tast 53 Trig: Free Run 1|1
IFGoinLow ~ #Atten: 30 0B cer[F NNNN N
NextPeak
Ref Offset 16 dB Mkr1 9.159 4 GHz
{9 geidiv Ref 35.00 dBm -30.22 dBm
Next Pk Right
Next Pk Left]
50
50
Marker Detta|
11300 e
= ! Mkr—-CF
e
45 Mkr—Ref Lvi|
5.
More|
10f2
Start 1.000 GHz Stop 10.000 GHz °
#VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)

#Res BW 1.0 MHz
Iust,

STATUS
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= Keysight Spectnm Analyzer - Swept S4.
Marker 14.726186308315 GHz

Avg Type: Log-Pur

Peak Search

Keight Spactrum Anslyzar - Swept SA
M Iz

L A [
arker 1 4.696484824241 GH.
PNO:

Avg Type: Log-Pur

LTE Band 26
Channel Bandwidth: 5 MHz
Channel 26715 Channel 26740

Peak Search

STATUS

#Res BW 1.0 MHz
Iust,

PNO: Fast o Trig: Free Run Fast O Trig: FreeRun
IFGain-Low #Anen: 30 4B IFGain-Low #Anen: 30 4B
NextPeak NextPeak
Ref Offset 16 dB Mkr1 4.726 2 GHz Ref Offset 16 dB Mkr1 4.696 5 GHz
{ggeien _Ref 35.00 dBm -30.22 dBm {ggeien _Ref 35.00 dBm -30.10 dBm
Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
50 50
5m 50
Marker Detta| Marker Detta|
11300 e 11300 e
“0 ! Mkr—cr | “° ! Mkr—-CF
0 >0
45 Mkr—RefLvl| | 45 Mkr—Ref Lvi|
) 5.
More| More|
10f2 10f2
Start 1.000 GHz Stop 10.000 GHz Start 1.000 GHz Stop 10.000 GHz
#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 26765

[ Fersght Spectrum Aralyer - Swopt 4 T
u - Ao 03:0 2018
Marker 1 4.016950847542 GHz Avg Type: Log-Pwr ’T Peak Search
PNO- Fast (o Trig: Free Run £ M
IFGoin:Low  #Atten: 30 dB per|F NNNN N
Ref Offset 16 4B Mkr1 4.017 0 GHz NextPeak
1%;‘5'““ Ref 35.00 dBm -30.07 dBm
Next Pk Right
Next Pk Left]
5.0
S0
Marker Detta|
w1 13m0
- ! Mkr—CF
5 Mkr—Ref L
55
More|
Start 1,000 GHz Stop 10,000 GHz ter
I#ﬂes BW 1.0 MHz #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts)
L STATUS
LTE Band 26
Channel Bandwidth: 10 MHz
Channel 26740
o | ]

09:03:56 PM Jan 22, 2018

Avg Type: Log-Pur

= Keysight Spectnm Analyzer - Swept S4.
AL A [
Marker 14.705035251763 GHz

Peak Search

F= Trig: Fi R £ | M WY
Fldimton T #Amen: 30a8 oeTlP NNNN N
NextPeak
Ref Offset 16 48 Mkr1 4.705 0 GHz
{9 geieiv Ref 35.00 dBm -30.49 dBm
Next Pk Right
Next Pk Left]
50
=m0
Marker Detta|
L1130 e
= ] Mkr—.CF|
=0
45 Mkr—Ref Lvi|
e
More|
Start 1.000 GHz Stop 10.000 GHz torz
#VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)

#Res BW 1.0 MHz
usc

sTaTUS
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4.6 Radiated Emission Measurement

4.6.1 Limits of Radiated Emission Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log10(P) dB. The limit of emission is equal to -13 dBm.

4.6.2 Test Procedure

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

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

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

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

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

4.6.3 Deviation from Test Standard

No deviation.
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4.6.4 Test Setup
<Radiated Emission below or equal 1 GHz>
Ant. Tower 1-4m
Variable
EUT& — 3m o
Support Unjts ' '
—¢—E 1
Turn Table
soom] m—p——
=
Ground Plane
Test Receiver
[ | —
O O O O
/W] oo0o0e
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I
Turn Table D L
Absorber
_ e
1s0cr M =
s0em JAVAYARYATATAAVAYAY
= T
Ground Plane
Test Receiver
\ R —
O O o0 O
/W] 0 0 0 &=y
For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.6.5 Test Resul

LTE Band 26
Channel Bandwid

ts

th: 10 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
DLev\eI (dBm) Date: 2017-11-28
-10.0] PART 90
-20.0]
-30.0 g
-40.0|
7
-50.0]
-60.0| 2_1,
1 4-g
-70.0| 2
a 30 1824. J618. 5412. T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 9@ Horizontal
Remark : LTE_Band 26 Link CH26748
Tested by: Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 79.68 -68.64 -56.79 -13.88 -55.64 -11.85 Peak
2 127.74 -64.24 -56.47 -13.80 -51.24 -7.77 Peak
3 165.27 -62.50 -55.31 -13.80 -49.50 -7.19 Peak
4 A441.48 -67.91 -64.26 -13.88 -54.91 -3.65 Peak
5 591.28 -69.95 -70.82 -13.86 -56.95 0.87 Peak
6 788.18 -69.35 -68.83 -13.80 -56.35 -8.52 Peak
7 1636.00 -48.82 -56.38 -13.08 -35.82 7.56 Peak
8 pp 2457.80 -31.08 -42.10 -13.80 -18.88 11.82 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
DLe‘UeI{dBm} Date: 2017-11-28
-10.0 PART 90
-20.0
-30.0
a8
-40.0
-50.0 !
-60.0
1
5
475
-70.0 3
® 30 1824. 3618. 5412, T206. 9000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 98 Vertical
Remark LTE Band 26 Link CH2674@
Tested by: Charles Hsiao
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 75.89 -66.14 -53.87 -13.88 -53.14 -12.27 Peak
2 149.34 -69.19 -51.26 -13.80 -56.19 -7.93 Peak
3 177.15 -69.95 -64.87 -13.80 -56.95 -5.88 Peak
4 435.19 -68.68 -65.15 -13.00 -55.68 -3.53 Peak
5 595.40 -67.43 -67.66 -13.80 -54.43 0.23 Peak
6 658.408 -69.39 -69.21 -13.80 -56.39 -8.18 Peak
7 1638.06 -58.84 -57.60 -13.08 -37.84 7.56 Peak
8 pp 2457.08 -37.49 -48.51 -13.80 -24.49 11.82 Peak
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5 Pictures of Test Arrangements

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

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

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

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

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

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

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

- END ---
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