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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification. The report
must not be used by the client to claim product certification, approval, or endorsement by TAF or any government agencies
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1 Certificate of Conformity

Product: GMO01Q EZIinkLTE modules
Brand: SEQUANS
Test Model: GMO01Q
Sample Status: Mass Product
Applicant: SEQUANS Communications SA
Test Date: Aug. 02, 2018 ~ Aug. 13, 2018

Standards: FCC Part 27, Subpart C, H, L

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.

/"s V\/\\/\

Prepared by : e , Date:
Ivonne Wu / Supervisor

Approved by : , Date:

Dylan Chiou / Project Engineer

Aug. 23, 2018

Aug. 23, 2018
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2  Summary of Test Results

Applied Standard: FCC Part 27 & Part 2 (LTE 4)

FCC Test Item Result Remarks
Clause
2.1046 . . -
27.50(d)(4) Maximum Peak Output Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 . . . -
27.53(h) Occupied Bandwidth Pass Meet the requirement of limit.
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(h) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(h)
21053 Meet the requirement of limit.
27’ 53(h) Radiated Spurious Emissions Pass Minimum passing margin is -5.14 dB
' at 5197.00 MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 12)
FCC Test Item Result Remarks
Clause
2.1046 . . -
27.50(c)(10) Maximum Peak Output Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 . . . -
27.53(g) Occupied Bandwidth Pass Meet the requirement of limit.
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(9) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(9)
21053 Meet the requirement of limit.
27‘ 53(q) Radiated Spurious Emissions Pass Minimum passing margin is -10.61 dB

at 2140.50 MHz.
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Applied Standard: FCC Part 27 & Part 2 (LTE 66)

FCC Test Item Result Remarks
Clause
2.1046 . . -
27.50(d)(4) Maximum Peak Output Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 : . . -
27.53(h) Occupied Bandwidth Pass Meet the requirement of limit.
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(h) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(h)
21053 Meet the requirement of limit.
27’ 53(h) Radiated Spurious Emissions Pass Minimum passing margin is -16.56 dB

at 5137.50 MHz.

2.1 Measurement Uncertainty

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

. ¢ E Expended Uncertainty
easuremen requency _
(k=2) (¥
30 MHz ~ 200 MHz 2.93dB
Radiated Emissions up to 1 GHz
200 MHz ~ 1000 MHz 2.95dB
1GHz ~ 18 GHz 2.26 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.94 dB
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2.2 Test Site and Instruments
Description & : Date of Due Date of
Model No. Serial No.

Manufacturer Calibration Calibration
;Z?lteﬁtece"’er N9038A MY51210203 Mar. 16, 2018 Mar. 15, 2019
igﬁggt“m Analyzer N9010A MY52220314 Nov. 24, 2017 Nov. 23, 2018
Spectrum Analyzer
ROHDE & SCHWARZ FSU43 100115 Nov. 23, 2017 Nov. 22, 2018
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Dec. 06, 2017 Dec. 05, 2018
Double Ridge Guide Horn
Antenra EMCO 3115 5619 Nov. 30, 2017 Nov. 29, 2018
BILOG Antenna
CCHWARZBECK VULB 9168 9168-153 Dec. 06, 2017 Dec. 05, 2018

Cable-CH1-01(RF
RF signal cable C-SMS-100-SMS-
ETS LINDGREN 5D-FB oOrREC.SMS.1 | Jun. 19,2018 Jun. 18, 2019

00-SMS-400)

MXG Vector signal
generator N5182B MY53050430 Oct. 24, 2017 Oct. 23, 2018
Agilent
Eﬁg’f‘p"f'er EMC 012645 980115 Oct. 20, 2017 Oct. 19, 2018
Eﬁg’f‘p"f'er EMC 184045 980116 Oct. 20, 2017 Oct. 19, 2018
Eﬁgﬁ“p"f'er EMC 330H 980112 Oct. 13, 2017 Oct. 12, 2018
Power Meter
Anrites ML2495A 1012010 Aug. 15, 2017 Aug. 14, 2018
iﬁ‘r’;’tizsensor MA2411B 1315050 Aug. 15,2017 | Aug. 14, 2018
RF Coaxial Cable EMC104-SM-SM-800
HUBER+SULINNER 023000 140811+170717 | Oct. 20, 2017 Oct. 19, 2018
RF Coaxial Cable EMC104-SM-SM-
HUBER+SULINNER SUCOFLEX 104 1000(140807) Oct. 20, 2017 Oct. 19, 2018
RF Coaxial Cable
Worken 8D-FB Cable-Ch10-01 | Oct. 20, 2017 Oct. 19, 2018
Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Software E3
BV ADT 6.120103 NA NA NA
f/lrl‘:te””a Tower MFA-440H NA NA NA
Ll“Fm Table MFT-201SS NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
LTE Wireless
Communication Test Set E7515A MY56030229 Mar. 14, 2018 Mar. 13, 2019
Keysight
g;&fgrt“re &Humidity | 114 150.40-CP-AR | MAA1306-019 | Sep. 08,2017 | Sep.07, 2018
DC Power Supply 33010D 807748 Oct. 25, 2016 Oct. 24, 2018
Topward
E||3|I<t:| Multimeter 87-1ll 70360742 Jun. 29, 2018 Jun. 28, 2019

Report No.: RF180521C04-1

Page No. 8/ 140

Report Format Version: 6.1.1




@

J828,

[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 HwaYa Chamber 10.
3. The horn antenna and preamplifier (model: EMC 184045) are used only for the measurement of
emission frequency above 1 GHz if tested.
4. The IC Site Registration No. is IC7450F-10.
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3 General Information

3.1 General Description of EUT

Product GMO01Q EZIinkLTE modules
Brand SEQUANS
Test Model GM01Q

Status of EUT

Mass Product

Power Supply Rating

5.0 Vdc (adapter)

Modulation Type

LTE

QPSK, 16QAM

Frequency Range

LTE Band 4 (Channel Bandwidth: 5 MHZz)

1712.5 ~1752.5 MHz

LTE Band 4 (Channel Bandwidth: 10 MHz)

1715.0 ~ 1750.0 MHz

LTE Band 4 (Channel Bandwidth: 15 MHz)

1717.5~1747.5 MHz

LTE Band 4 (Channel Bandwidth: 20 MHz)

1720.0 ~ 1745.0 MHz

LTE Band 12 (Channel Bandwidth: 5 MHz)

701.5~713.5 MHz

LTE Band 12 (Channel Bandwidth: 10 MHz)

704.0 ~711.0 MHz

LTE Band 66 (Channel Bandwidth: 5 MHz)

1712.5~1777.5 MHz

LTE Band 66 (Channel Bandwidth: 10 MHz)

1715.0 ~ 1775.0 MHz

LTE Band 66 (Channel Bandwidth: 15 MHz)

1717.5~1772.5 MHz

LTE Band 66 (Channel Bandwidth: 20 MHz)

1720.0 ~1770.0 MHz

LTE Band 4 (Channel Bandwidth: 5 MHZz)

1M10G7D

LTE Band 4 (Channel Bandwidth: 10 MHz) 1M09G7D
LTE Band 4 (Channel Bandwidth: 15 MHz) 1M10G7D
LTE Band 4 (Channel Bandwidth: 20 MHz) 1M10G7D
. : LTE Band 12 (Channel Bandwidth: 5 MHz) 1M09G7D
Emission Designator -
LTE Band 12 (Channel Bandwidth: 10 MHz) 1M09G7D
LTE Band 66 (Channel Bandwidth: 5 MHz) 1M10G7D
LTE Band 66 (Channel Bandwidth: 10 MHz) 1M09G7D
LTE Band 66 (Channel Bandwidth: 15 MHz) 1M09G7D
LTE Band 66 (Channel Bandwidth: 20 MHZz) 1M10G7D
LTE Band 12 (Channel Bandwidth: 5 MHz) 407.38 mW
Max. ERP Power .
LTE Band 12 (Channel Bandwidth: 10 MHZz) 379.31 mW
LTE Band 4 (Channel Bandwidth: 5 MHz) 328.85 mW
LTE Band 4 (Channel Bandwidth: 10 MHZz) 311.17 mW
LTE Band 4 (Channel Bandwidth: 15 MHz) 295.80 mW
LTE Band 4 (Channel Bandwidth: 20 MHZz) 280.54 mW
Max. EIRP Power ;
LTE Band 66 (Channel Bandwidth: 5 MHz) 375.84 mW
LTE Band 66 (Channel Bandwidth: 10 MHz) 354.81 mW
LTE Band 66 (Channel Bandwidth: 15 MHz) 336.51 mwW
LTE Band 66 (Channel Bandwidth: 20 MHz) 319.89 mW

Antenna Type

Fixed External Antenna with 3 dBi gain

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

1. The above EUT information is declared by manufacturer and for more detailed features description,
please refers to the manufacturer's specifications or user's manual.
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3.2 Configuration of System under Test

—0

EUT

(Powered from AC Adapter)

Test table zzz

95

Universal

Communication
Tester

Radio

*Kept in a remote area

3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
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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 / EIRP Radiated Emission
LTE Band 4 X-plane X-axis
LTE Band 12 X-plane Z-axis
LTE Band 66 X-plane X-axis
LTE Band 4
EUT .
Configure Test Item CHEIERIE Tested Channel Chanr.1el Modulation Mode
Channel Bandwidth
Mode
19975 to 20375 | 19975, 20175, 20375 5MHz |QPSK, 16QAM| 1 RB/0 RB Offset
i EIRP 20000 to 20350 | 20000, 20175, 20350 | 10 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
20025 to 20325 | 20025, 20175, 20325 | 15 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
] Modulation | 54454 14 20300 20175 10 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
Characteristics
19975 to 20375 19975, 20375 5 MHz QPSK 1 RB /0 RB Offset
Frequency 20000 to 20350 20000, 20350 10 MHz QPSK 1 RB /0 RB Offset
Stability 20025 to 20325 20025, 20325 15 MHz QPSK 1 RB /0 RB Offset
20050 to 20300 20050, 20300 20 MHz QPSK 1 RB /0 RB Offset
19975 to 20375 | 19975, 20175, 20375 5MHz |QPSK, 16QAM| 25 RB /0 RB Offset
Occupied 20000 to 20350 | 20000, 20175, 20350 | 10 MHz |QPSK, 16QAM| 50 RB /0 RB Offset
Bandwidth | 20025 to 20325 | 20025, 20175, 20325 | 15 MHz [QPSK, 16QAM| 75 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 | 20 MHz |QPSK, 16QAM| 100 RB /0 RB Offset
19975 to 20375 | 19975, 20175, 20375 5MHz |QPSK, 16QAM| 1 RB /0 RB Offset
i Peak to 20000 to 20350 | 20000, 20175, 20350 | 10 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
Average Ratio | 20025 to 20325 | 20025, 20175, 20325 | 15 MHz QPSK, 16QAM| 1 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 | 20 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
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X Availabl h | :
Configure [ Test Item vailable Tested Channel c anr.1e Modulation Mode
Channel Bandwidth
Mode
19975 5 MHz QPSK L RB/ORB Offset
19975 t0 20375 25 RB / 0 RB Offset
20375 & Mz OPSK 1 RB/ 24 RB Offset
25 RB / 0 RB Offset
1 RB /0 RB Offset
20000 10 MHz QPSK 50 RB /0 R Offsel
20000 to 20350 1 RB /49 RB Offset
20350 10 MHz QPSK
Band Edae 50 RB / 0 RB Offset
g 1 RB /0 RB Offset
20025 15 MHz QPSK
75 RB / 0 RB Offset
20025 to 20325 1 RB/ 74 RB Offset
20325 15 MHz QPSK 5 RB /0 RB Offsot
20050 20 MHz QPSK 1 RB /0 RB Offset
100 RB / 0 RB Offset
20050 to 20300
20300 20 MHz QPSK 1 RB /99 RB Offset
100 RB / 0 RB Offset
19975 to 20375 | 19975, 20175, 20375 | 5 MHz QPSK 1 RB /0 RB Offset
Conducted | 20000 to 20350 | 20000, 20175, 20350 | 10 MHz QPSK 1 RB /0 RB Offset
Emission 20025 to 20325 | 20025, 20175, 20325 | 15 MHz QPSK 1 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 | 20 MHz QPSK 1 RB /0 RB Offset
Radiated 19975 to 20375 | 19975, 20175, 20375 | 5 MHz QPSK 1 RB /0 RB Offset
Emission 20050 to 20300 | 20050, 20175, 20300 | 20 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.
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LTE Band 12
EUT .
Configure | Test Item Available Tested Channel Chanrl1el Modulation Mode
Channel Bandwidth
Mode
ERP 23035 to 23155 | 23035, 23095, 23155 5MHz |QPSK, 16QAM| 1 RB /0 RB Offset
23060 to 23130 | 23060, 23095, 23130 | 10 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
] Modulation | 54464 15 23130 23095 10 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
Characteristics
Frequency | 23035 to 23155 23035, 23155 5 MHz QPSK 1 RB /0 RB Offset
Stability 23060 to 23130 23060, 23130 10 MHz QPSK 1 RB /0 RB Offset

Occupied 23035 to 23155 | 23035, 23095, 23155 5 MHz [QPSK, 16QAM| 25 RB /0 RB Offset
Bandwidth 23060 to 23130 | 23060, 23095, 23130 | 10 MHz |QPSK, 16QAM| 50 RB /0 RB Offset
Peak to 23035 to 23155 | 23035, 23095, 23155 5MHz |QPSK, 16QAM| 1 RB/0 RB Offset
Average Ratio | 23060 to 23130 | 23060, 23095, 23130 | 10 MHz |QPSK, 16QAM| 1 RB /0 RB Offset
1 RB /0 RB Offset

23035 to 23155 - > e QPSK 25 RB /0 RB Offset

23155 5 MHz QPSK 1 RB/ 24 RB Offset

Band Edge 25 RB /0 RB Offset

1 RB /0 RB Offset

= 1o Mz oPsK 50 RB / 0 RB Offset

ORI 23130 0 S 1 RB /49 RB Offset

i oM QPsK 50 RB / 0 RB Offset

Conducted | 23035 to 23155 | 23035, 23095, 23155 | 5 MHz QPSK 1RB /0 RB Offset

_ Emission | 23060 to 23130 | 23060, 23095, 23130 | 10 MHz QPSK 1RB /0 RB Offset
Radiated | 23035 to 23155 | 23035, 23095, 23155 | 5 MHz QPSK 1RB /0 RB Offset

i Emission | 23060 to 23130 | 23060, 23095, 23130 | 10 MHz QPSK 1RB /0 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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LTE Band 66
CorllzfliJg;rure Test Item EIERIE Tested Channel Chanrl1el Modulation Mode
Mode Channel Bandwidth
1?%221;0 131gf;éé272322’ 5MHz |QPSK, 16QAM| 1 RB/0 RB Offset
i EIRP Eggé%é: iziz]}jzéz}z:z 10 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
132597 13é597 ' 15 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
1?%2;350 132017§éé'$22322’ 20 MHz [QPSK, 16QAM| 1 RB/0 RB Offset
B Cf':/zla(:ggtlzﬂ(s)gcs 1?52;550 132322 10 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
1%321;0 131997, 132647 | 5MHz QPSK 1 RB /0 RB Offset
) Frequency liggggzto 132022, 132622 10 MHz QPSK 1 RB /0 RB Offset
Stability ligggzﬁto 132047, 132597 15 MHz QPSK 1 RB/ 0 RB Offset
ligg;gzto 132072, 132572 20 MHz QPSK 1 RB /0 RB Offset
1%221;0 1319f;ééf72322' 5MHz |QPSK, 16QAM| 25 RB /0 RB Offset
) Occupied 1?22222“’ 1320123%;2322322' 10 MHz |QPSK, 16QAM| 50 RB /0 RB Offset
Bandwidin 1‘3%%;;0 1320f37é§g72322' 15 MHz |QPSK, 16QAM| 75 RB /0 RB Offset
1?2232“’ 13201755517322322' 20 MHz [QPSK, 16QAM| 100 RB / 0 RB Offset
liégng;o l3lgf§ééj72322' 5MHz |QPSK, 16QAM| 1RB/0 RB Offset
Peak to 1%%20 1320&2;322322’ 10 MHz |QPSK, 16QAM| 1 RB /0 RB Offset
- Average Ratio 1%2;1;;0 1320;_1:;;'372322' 15 MHz |QPSK, 16QAM| 1 RB /0 RB Offset
1%%%0 1320175é§7322322' 20 MHz |QPSK, 16QAM| 1 RB/0 RB Offset
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EUT .
. Availabl h | .
Configure | Test Item vailable Tested Channel c anr_1e Modulation Mode
Channel Bandwidth
Mode
131997 5 MHz QPSK L1 RB /0 RB Offset
131997 to 25 RB / 0 RB Offset
132647 132647 5 MHz QPSK 1 RB /24 RB Offset
25 RB / 0 RB Offset
1 RB /0 RB Offset
132022 10 MH PSK
132022 to z Q 50 RB /0 RB Offset
132622
132622 10 MHz QPSK 1 RB/49 RB Offset
Band Edae 50 RB / 0 RB Offset
9 1 RB /0 RB Offset
132047 15 MHz QPSK
132047 to 75 RB / 0 RB Offset
132597 1 RB/ 74 RB Offset
132597 15 MHz PSK
Q 75 RB / 0 RB Offset
1 RB /0 RB Offset
132072 20 MHz PSK
132072 to Q 100 RB / 0 RB Offset
132572 1 RB /99 RB Offset
132572 20 MHz PSK
Q 100 RB/ 0 RB Offset
131997 to 131997, 132322,
132647 132647 5 MHz QPSK 1 RB /0 RB Offset
132022 to 132022, 132322,
] Conducted | 132622 132622 10 Mz QPSK 1 RB/ORB Offset
Emission 132047 to 132047, 132322,
132597 132597 15 MHz QPSK 1 RB /0 RB Offset
132072 to 132072, 132322,
132572 139572 20 MHz QPSK 1 RB /0 RB Offset
131997 to 131997, 132322,
) Radiated 132647 132647 > MHz QPSK 1 RB/0RB Offset
Emission 132072 to 132072, 132322,
132572 132572 20 MHz QPSK 1 RB /0 RB Offset
Test Condition:
Test Item Environmental Conditions Input Power Tested By
ERP / EIRP 25 deg. C, 65 % RH 120 Vac, 60 Hz Thomas Wei
Modulation Characteristics 25 deg. C, 65 % RH 3.8 vdc Getaz Yang
Frequency Stability 25 deg. C, 65 % RH 3.8 vdc Getaz Yang
Occupied Bandwidth 25 deg. C, 65 % RH 3.8 Vdc Getaz Yang
Band Edge 25 deg. C, 65 % RH 3.8 Vdc Getaz Yang
Peak to Average Ratio 25 deg. C, 65 % RH 3.8 Vdc Getaz Yang
Conducted Emission 25 deg. C, 65 % RH 3.8 Vvdc Getaz Yang
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Thomas Wei
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3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards

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

FCC 47 CFR Part 2

FCC 47 CFR Part 27

KDB 971168 D01 Power Meas License Digital Systems v03r01
ANSI/TIA/EIA-603-E 2016

ANSI 63.26-2015

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

4.1.1 Limits of Output Power Measurement

Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band are limited to 1 watt
EIRP.

Portable stations (hand-held devices) operating in the 704-716 MHz band are limited to 3 watts ERP

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 WCDMA and 10 MHz for LTE mode.

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

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

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

Conducted Power Measurement:

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.
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4.1.3 Test Setup
EIRP / ERP Measurement:
<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable

EUT& — 3m
Support Unjts '

Turn Table

SocmT emmem
T

Ground Plane

Test Receiver

\ | —
O O 00
da 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | =~
Turn Table Absorber D L
AT ==
150 crf ANV
= l

Ground Plane

Test Receiver

N [ —

[¢]
[¢]
[¢]
]

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)

LTE Band 4
BW (MHz): 5
e Freqcl:fency Freq(l)erncy Test Configuration Initial of Power EUT
Ffeqlllljency NuL Uplink Nou Downlink [y 4 ation| RB Size RB Narrowband| Cell power |power
[MHz] [MHz] Offset Index  [(dBm/15kHz)|(dBm)

QPSK 1 0 0 -85 22.9
QPSK 1 5 0 -85 22.88
QPSK 1 0 1 -85 22.95
QPSK 1 5 1 -85 22.93
QPSK 1 0 3 -85 2291
QPSK 1 5 3 -85 22.9
QPSK 3 0 0 -85 22.14
QPSK 3 3 3 -85 22.16
QPSK 6 0 0 -85 22.09
QPSK 6 0 1 -85 22.11
QPSK 6 0 3 -85 22.04

Low Range 19975 17125 1975 2112.5 160AM 1 0 0 -85 22.62
16QAM 1 5 0 -85 22.87
16QAM 1 0 1 -85 22.88
16QAM 1 5 1 -85 22.87
16QAM 1 0 3 -85 22.82
16QAM 1 5 3 -85 22.57
16QAM 3 0 0 -85 21.8
16QAM 3 3 3 -85 22.86
16QAM 5 0 0 -85 21.17
16QAM 5 0 1 -85 21.15
16QAM 5 0 3 -85 21.09
QPSK 1 0 0 -85 22.83
QPSK 1 5 0 -85 2281
QPSK 1 0 1 -85 22.8
QPSK 1 5 1 -85 22.78
QPSK 1 0 3 -85 22.79
QPSK 1 5 3 -85 22.79
QPSK 3 0 0 -85 22.04
QPSK 3 3 3 -85 22
QPSK 6 0 0 -85 21.95
QPSK 6 0 1 -85 21.94

Mid Range | 20175 1732.5 2175 2132.5 1%2?':/' (13 8 8 :gg g;:ii
16QAM 1 5 0 -85 22.88
16QAM 1 0 1 -85 22.76
16QAM 1 5 1 -85 22.6
16QAM 1 0 3 -85 22.58
16QAM 1 5 3 -85 22.47
16QAM 3 0 0 -85 21.97
16QAM 3 3 3 -85 21.96
16QAM 5 0 0 -85 20.98
16QAM 5 0 1 -85 20.96
16QAM 5 0 3 -85 21.16
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Test Frequency Frequency Test Configuration Initial of Power EUT
Frequency Nu. el NoL i

D Uplink Downlink Modulation| RB Size RB Narrowband| Cell power |power
[MHz] [MHz] Offset Index (dBm/15kHz)|(dBm)

QPSK 1 0 0 -85 22.69

QPSK 1 5 0 -85 22.72

QPSK 1 0 1 -85 22.7

QPSK 1 5 1 -85 22.68

QPSK 1 0 3 -85 22.71

QPSK 1 5 3 -85 22.67

QPSK 3 0 0 -85 21.88

QPSK 3 3 3 -85 21.79

QPSK 6 0 0 -85 21.82

QPSK 6 0 1 -85 21.81

. QPSK 6 0 3 -85 21.75
High Range 20375 1752.5 2375 2152.5 160AM 1 0 0 85 5295
16QAM 1 5 0 -85 23.01

16QAM 1 0 1 -85 23.12

16QAM 1 5 1 -85 22.92

16QAM 1 0 3 -85 22.95

16QAM 1 5 3 -85 22.97

16QAM 3 0 0 -85 21.88

16QAM 3 3 3 -85 21.89

16QAM 5 0 0 -85 20.93

16QAM 5 0 1 -85 20.94

16QAM 5 0 3 -85 20.95
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BW (MHz): 10
- Frequfency Frequfency Test Configuration Initial of Power EUT
o o
Frequency|  Nu Uplink "o | owniink |\ taion| Re size | R®, [Narrowband| Cel power |power
[MHz] [MHz] Offset Index (dBm/15kHz)|(dBm)
QPSK 1 0 0 -85 22.84
QPSK 1 5 0 -85 22.85
QPSK 1 0 3 -85 22.83
QPSK 1 5 3 -85 22.84
QPSK 1 0 7 -85 22.82
QPSK 1 5 7 -85 22.81
QPSK 4 0 0 -85 22.78
QPSK 4 2 7 -85 22.77
QPSK 6 0 0 -85 22.03
Low Range 20000 1715 2000 2115 1%(P?SA|§/I i 8 (7J gg g;g;
16QAM 1 5 0 -85 22,51
16QAM 1 0 3 -85 22.67
16QAM 1 5 3 -85 22.57
16QAM 1 0 7 -85 22.49
16QAM 1 5 7 -85 22.67
16QAM 4 2 0 -85 2231
16QAM 4 2 7 -85 22.05
16QAM 5 0 0 -85 22.01
16QAM 5 0 7 -85 21.83
QPSK 1 0 0 -85 22.87
QPSK 1 5 0 -85 22.86
QPSK 1 0 3 -85 22.84
QPSK 1 5 3 -85 22.83
QPSK 1 0 7 -85 22.82
QPSK 1 5 7 -85 22.81
QPSK 4 0 0 -85 2281
QPSK 4 2 7 -85 22.79
QPSK 6 0 0 -85 21.97
Mid Range | 20175 1732.5 2175 21325 1%2?':/' i 8 g 122 ﬁigz
16QAM 1 5 0 -85 22.64
16QAM 1 0 3 -85 22.49
16QAM 1 5 3 -85 22.64
16QAM 1 0 7 -85 22.54
16QAM 1 5 7 -85 22.71
16QAM 4 2 0 -85 22.01
16QAM 4 2 7 -85 22.02
16QAM 5 0 0 -85 22.05
16QAM 5 0 7 -85 21.81
QPSK 1 0 0 -85 22.66
QPSK 1 5 0 -85 22.59
QPSK 1 5 7 -85 22.6
QPSK 1 0 3 -85 22.64
QPSK 1 5 3 -85 22.63
QPSK 1 0 7 -85 22.61
QPSK 4 0 0 -85 22.54
QPSK 4 2 7 -85 22.53
QPSK 6 0 0 -85 21.74
High Range| 20350 1750 2350 2150 fggifﬂ i’ 8 3 :gg ;22
16QAM 1 5 0 -85 22,51
16QAM 1 0 3 -85 22.49
16QAM 1 5 3 -85 22.72
16QAM 1 0 7 -85 22.69
16QAM 1 5 7 -85 22.41
16QAM 4 2 0 -85 21.84
16QAM 4 2 7 -85 22.01
16QAM 5 0 0 -85 21.95
16QAM 5 0 7 -85 21.76
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BW (MHz): 15
Test Configuration Initial of Power EUT
Test Freq(t)erncy Frqufency

FrquLIJDency Nu. Uplink Nov Downlink Modulation| RB Size RB  |Narrowband| Cell power |power
[MHz] [MHz] Offset Index (dBm/15kHz)| (dBm)
QPSK 1 0 0 -85 22.82
QPSK 1 5 0 -85 22.88
QPSK 1 0 5 -85 22.86
QPSK 1 5 5 -85 22.85
QPSK 1 0 11 -85 22.81
QPSK 1 5 11 -85 22.72
QPSK 3 0 0 -85 22.87
QPSK 3 3 11 -85 22.79
QPSK 6 0 0 -85 22.87
QPSK 6 0 11 -85 22.77
Low Range 20025 1717.5 2025 2117.5 160AM 1 0 0 85 586
16QAM 1 5 0 -85 22.73
16QAM 1 0 5 -85 23.01
16QAM 1 5 5 -85 22.74
16QAM 1 0 11 -85 22.61
16QAM 1 5 11 -85 22.87
16QAM 3 0 0 -85 22.68
16QAM 3 3 11 -85 22.76
16QAM 5 0 0 -85 22.73
16QAM 5 0 11 -85 22.67
QPSK 1 0 0 -85 22.88
QPSK 1 5 0 -85 22.84
QPSK 1 0 5 -85 22.82
QPSK 1 5 5 -85 22.81
QPSK 1 0 11 -85 22.76
QPSK 1 5 11 -85 22.73
QPSK 3 0 0 -85 22.73
QPSK 3 3 11 -85 22.72
QPSK 6 0 0 -85 22.76
. QPSK 6 0 11 -85 22.72
Mid Range 20175 1732.5 2175 2132.5 160AM 1 0 0 85 5291
16QAM 1 5 0 -85 22.92
16QAM 1 0 5 -85 22.81
16QAM 1 5 5 -85 22.87
16QAM 1 0 11 -85 22.84
16QAM 1 5 11 -85 22.64
16QAM 3 0 0 -85 22.78
16QAM 3 3 11 -85 22.73
16QAM 5 0 0 -85 22.76
16QAM 5 0 11 -85 22.67
QPSK 1 0 0 -85 22.69
QPSK 1 5 11 -85 22.55
QPSK 1 0 5 -85 22.68
QPSK 1 5 5 -85 22.66
QPSK 1 0 11 -85 22.58
QPSK 1 5 11 -85 22.56
QPSK 3 0 0 -85 22.71
QPSK 3 3 11 -85 22.54
QPSK 6 0 0 -85 22.64
: PSK 6 0 11 -85 22.52

High R 2032 1747. 232 2147. Q
igh Range| 20325 5 325 > " 160AM 1 0 0 -85 2234
16QAM 1 5 0 -85 22.31
16QAM 1 0 5 -85 22.26
16QAM 1 5 5 -85 22.15
16QAM 1 0 11 -85 22.18
16QAM 1 5 11 -85 22.27
16QAM 3 0 0 -85 22.74
16QAM 3 3 11 -85 22.37
16QAM 5 0 0 -85 22.55
16QAM 5 0 11 -85 22.49
Report No.: RF180521C04-1 Page No. 23/ 140 Report Format Version: 6.1.1




@

J828,

BW (MHz): 20
- Frequfency Frequfency Test Configuration Initial of Power EUT
o (0]
Frequency|  Nu Uplink "o |ownlink |\ aton| Re size || RB. [Narrowband| Cell power |power
[MHz] [MHz] Offset Index (dBm/15kHz)|(dBm)
QPSK 1 0 0 -85 22.86
QPSK 1 5 0 -85 22.84
QPSK 1 0 7 -85 22.81
QPSK 1 5 7 -85 22.79
QPSK 1 0 15 -85 22.75
QPSK 1 5 15 -85 22.74
QPSK 3 0 0 -85 22.88
QPSK 3 3 15 -85 22.71
QPSK 6 0 0 -85 22.82
Low Range 20050 1720 2050 2120 1Q6(PQ,SA|:/| 2 8 105 gg 222; °
16QAM 1 5 0 -85 22.78
16QAM 1 0 7 -85 22.47
16QAM 1 5 7 -85 22.48
16QAM 1 0 15 -85 22.47
16QAM 1 5 15 -85 22.48
16QAM 3 0 0 -85 22.83
16QAM 3 3 15 -85 22.71
16QAM 5 0 0 -85 22.81
16QAM 5 0 15 -85 22.66
QPSK 1 0 0 -85 22.76
QPSK 1 5 0 -85 22.76
QPSK 1 0 7 -85 22.71
QPSK 1 5 7 -85 22.72
QPSK 1 0 15 -85 22.65
QPSK 1 5 15 -85 22.61
QPSK 3 0 0 -85 2271
QPSK 3 3 15 -85 22.62
QPSK 6 0 0 -85 22.72
Mid Range | 20175 1732.5 2175 2132.5 l%gsAfA f 8 105 122 32'2‘2‘
16QAM 1 5 0 -85 22.71
16QAM 1 0 7 -85 22,51
16QAM 1 5 7 -85 22.59
16QAM 1 0 15 -85 22.19
16QAM 1 5 15 -85 22.39
16QAM 3 0 0 -85 22.62
16QAM 3 3 15 -85 22.66
16QAM 5 0 0 -85 22.74
16QAM 5 0 15 -85 22,51
QPSK 1 0 0 -85 22.66
QPSK 1 5 0 -85 22.65
QPSK 1 0 7 -85 22.68
QPSK 1 5 7 -85 22.65
QPSK 1 0 15 -85 22.59
QPSK 1 5 15 -85 22.58
QPSK 3 0 0 -85 22.73
QPSK 3 3 15 -85 22.57
QPSK 6 0 0 -85 22.72
High Range| 20300 1745 2300 2145 l(ggSATA i 8 105 :gg ;ZZ?
16QAM 1 5 0 -85 22.36
16QAM 1 0 7 -85 22.61
16QAM 1 5 7 -85 22.29
16QAM 1 0 15 -85 22.24
16QAM 1 5 15 -85 22.37
16QAM 3 0 0 -85 22.52
16QAM 3 3 15 -85 22.48
16QAM 5 0 0 -85 2251
16QAM 5 0 15 -85 22.36
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LTE Band 12
BW (MHz): 5
Test Frequfency Frequfency Test Configuration Initial of Power EUT
0 o

Freqlllijency Nuc Uplink Nov Downlink |\ioquiation| RB Size RB Narrowband| Cell power |power
[MHz] [MHz] Offset Index (dBm/15kHz)|(dBm)
QPSK 1 0 0 -85 23.61
QPSK 1 5 0 -85 23.6
QPSK 1 0 1 -85 23.54
QPSK 1 5 1 -85 23.61
QPSK 1 0 3 -85 23.56
QPSK 1 5 3 -85 23.64
QPSK 3 0 0 -85 22.58
QPSK 3 3 3 -85 22.63
QPSK 6 0 0 -85 22.59
QPSK 6 0 1 -85 22.61
QPSK 6 0 3 -85 22.66
Low Range 23035 701.5 5035 7315 160AM 1 0 0 85 23.8
16QAM 1 5 0 -85 23.81
16QAM 1 0 1 -85 23.81
16QAM 1 5 1 -85 23.81
16QAM 1 0 3 -85 23.83
16QAM 1 5 3 -85 23.85
16QAM 3 0 0 -85 22.76
16QAM 3 3 3 -85 22.91
16QAM 5 0 0 -85 21.63
16QAM 5 0 1 -85 21.49
16QAM 5 0 3 -85 21.52
QPSK 1 0 0 -85 23.64
QPSK 1 5 0 -85 23.65
QPSK 1 0 1 -85 23.64
QPSK 1 5 1 -85 23.66
QPSK 1 0 3 -85 23.71
QPSK 1 5 3 -85 23.69
QPSK 3 0 0 -85 22.62
QPSK 3 3 3 -85 22.65
QPSK 6 0 0 -85 22.62
QPSK 6 0 1 -85 22.63
. QPSK 6 0 3 -85 22.61
Mid Range 23095 707.5 5095 737.5 160AM 1 0 0 85 23.04
16QAM 1 5 0 -85 23.93
16QAM 1 0 1 -85 23.94
16QAM 1 5 1 -85 23.94
16QAM 1 0 3 -85 23.97
16QAM 1 5 3 -85 23.95
16QAM 3 0 0 -85 22.74
16QAM 3 3 3 -85 22.77
16QAM 5 0 0 -85 21.71
16QAM 5 0 1 -85 21.69
16QAM 5 0 3 -85 21.67
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Test Frequency Frequency Test Configuration Initial of Power EUT
Frequency Nu. el NoL i

D Uplink Downlink Modulation| RB Size RB Narrowband| Cell power |power
[MHz] [MHz] Offset Index (dBm/15kHz)|(dBm)

QPSK 1 0 0 -85 23.69

QPSK 1 5 0 -85 23.68

QPSK 1 0 1 -85 23.68

QPSK 1 5 1 -85 23.69

QPSK 1 0 3 -85 23.68

QPSK 1 5 3 -85 23.7

QPSK 3 0 0 -85 22.69

QPSK 3 3 3 -85 22.66

QPSK 6 0 0 -85 22.7

QPSK 6 0 1 -85 22.68

. QPSK 6 0 3 -85 22.71
High Range 23155 713.5 5155 743.5 160AM 1 0 0 85 5378
16QAM 1 5 0 -85 23.95

16QAM 1 0 1 -85 23.84

16QAM 1 5 1 -85 23.93

16QAM 1 0 3 -85 23.77

16QAM 1 5 3 -85 23.78

16QAM 3 0 0 -85 22.68

16QAM 3 3 3 -85 22.71

16QAM 5 0 0 -85 21.76

16QAM 5 0 1 -85 21.76

16QAM 5 0 3 -85 21.72
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- Frequfency Frequfency Test Configuration Initial of Power EUT
[0} (0]
Frequency|  Nu Uplink "o | owniink |\ taion| Re size | R®, [Narrowband| Cel power |power
[MHz] [MHz] Offset Index (dBm/15kHz)|(dBm)
QPSK 1 0 0 -85 23.62
QPSK 1 5 0 -85 23.63
QPSK 1 0 3 -85 23.64
QPSK 1 5 3 -85 23.65
QPSK 1 0 7 -85 23.67
QPSK 1 5 7 -85 23.68
QPSK 4 0 0 -85 23.54
QPSK 4 2 7 -85 23.64
QPSK 6 0 0 -85 22.55
QPSK 6 0 7 -85 22.69
Low Range 23060 704 5060 734 160AM 1 0 0 -85 23.61
16QAM 1 5 0 -85 23.91
16QAM 1 0 3 -85 23.83
16QAM 1 5 3 -85 23.93
16QAM 1 0 7 -85 23.86
16QAM 1 5 7 -85 23.97
16QAM 4 2 0 -85 22.78
16QAM 4 2 7 -85 22.73
16QAM 5 0 0 -85 22.67
16QAM 5 0 7 -85 22.75
QPSK 1 0 0 -85 23.67
QPSK 1 5 0 -85 23.66
QPSK 1 0 3 -85 23.68
QPSK 1 5 3 -85 23.69
QPSK 1 0 7 -85 23.7
QPSK 1 5 7 -85 23.71
QPSK 4 0 0 -85 23.67
QPSK 4 2 7 -85 23.65
QPSK 6 0 0 -85 22.59
. QPSK 6 0 7 -85 22.69
Mid Range 23095 707.5 5095 7375 160AM 1 0 0 85 23.81
16QAM 1 5 0 -85 23.81
16QAM 1 0 3 -85 23.75
16QAM 1 5 3 -85 23.76
16QAM 1 0 7 -85 23.84
16QAM 1 5 7 -85 23.98
16QAM 4 2 0 -85 22.8
16QAM 4 2 7 -85 23.02
16QAM 5 0 0 -85 22.78
16QAM 5 0 7 -85 22.76
QPSK 1 0 0 -85 23.7
QPSK 1 5 0 -85 23.7
QPSK 1 5 7 -85 23.71
QPSK 1 0 3 -85 23.7
QPSK 1 5 3 -85 23.69
QPSK 1 0 7 -85 23.7
QPSK 4 0 0 -85 23.58
QPSK 4 2 7 -85 23.61
QPSK 6 0 0 -85 22.63
) QPSK 6 0 7 -85 22.66
High Range 23130 711 5130 741 160AM 1 0 0 85 23.76
16QAM 1 5 0 -85 23.77
16QAM 1 0 3 -85 23.78
16QAM 1 5 3 -85 23.77
16QAM 1 0 7 -85 23.71
16QAM 1 5 7 -85 23.82
16QAM 4 2 0 -85 22.7
16QAM 4 2 7 -85 22.86
16QAM 5 0 0 -85 22.81
16QAM 5 0 7 -85 22.84
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J828,

LTE Band 66
BW (MHz): 5
Test Frequfency Frequfency Test Configuration Initial of Power EUT
0 0
FrquLIJDency Nuc Uplink Nov Downlink [y ioiionl RB size RB Narrowband| Cell power |power
[MHz] [MHz] Offset Index  |(dBm/15kHz)|(dBm)
QPSK 1 0 0 -85 23.27
QPSK 1 5 0 -85 23.28
QPSK 1 0 1 -85 23.27
QPSK 1 5 1 -85 23.28
QPSK 1 0 3 -85 23.26
QPSK 1 5 3 -85 23.2
QPSK 3 0 0 -85 22.37
QPSK 3 3 3 -85 22.39
QPSK 6 0 0 -85 22.31
QPSK 6 0 1 -85 22.36
QPSK 6 0 3 -85 22.38
Low Range 131997 1712.5 66461 2112.5 160AM 1 0 0 85 23.23
16QAM 1 5 0 -85 23.46
16QAM 1 0 1 -85 23.47
16QAM 1 5 1 -85 23.46
16QAM 1 0 3 -85 23.26
16QAM 1 5 3 -85 23.27
16QAM 3 0 0 -85 22.42
16QAM 3 3 3 -85 22.27
16QAM 5 0 0 -85 21.45
16QAM 5 0 1 -85 21.43
16QAM 5 0 3 -85 21.43
QPSK 1 0 0 -85 23.05
QPSK 1 5 0 -85 23.04
QPSK 1 0 1 -85 23.02
QPSK 1 5 1 -85 23.03
QPSK 1 0 3 -85 23.01
QPSK 1 5 3 -85 23.02
QPSK 3 0 0 -85 22.19
QPSK 3 3 3 -85 22.18
QPSK 6 0 0 -85 22.16
QPSK 6 0 1 -85 22.14
. QPSK 6 0 3 -85 22.16
Mid Range 132322 1745 66786 2145 160AM 1 0 0 -85 23.43
16QAM 1 5 0 -85 23.13
16QAM 1 0 1 -85 23.41
16QAM 1 5 1 -85 23.4
16QAM 1 0 3 -85 23.36
16QAM 1 5 3 -85 23.37
16QAM 3 0 0 -85 22.02
16QAM 3 3 3 -85 22.23
16QAM 5 0 0 -85 21.34
16QAM 5 0 1 -85 21.45
16QAM 5 0 3 -85 21.48
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Test Frequency Frequency Test Configuration Initial of Power EUT
Frequency Nu. el NoL i
D Uplink Downlink Modulation| RB Size RB Narrowband| Cell power |power
[MHz] [MHz] Offset Index (dBm/15kHz)|(dBm)
QPSK 1 0 0 -85 22.24
QPSK 1 5 0 -85 22.23
QPSK 1 0 1 -85 22.23
QPSK 1 5 1 -85 22.21
QPSK 1 0 3 -85 22.22
QPSK 1 5 3 -85 22.16
QPSK 3 0 0 -85 21.51
QPSK 3 3 3 -85 21.47
QPSK 6 0 0 -85 21.46
QPSK 6 0 1 -85 21.44
. QPSK 6 0 3 -85 21.42
High Range 132647 17775 67111 2177.5 160AM 1 0 0 85 5233
16QAM 1 5 0 -85 22.32
16QAM 1 0 1 -85 22.37
16QAM 1 5 1 -85 22.32
16QAM 1 0 3 -85 22.31
16QAM 1 5 3 -85 22.34
16QAM 3 0 0 -85 21.65
16QAM 3 3 3 -85 21.63
16QAM 5 0 0 -85 20.56
16QAM 5 0 1 -85 20.57
16QAM 5 0 3 -85 20.54
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J828,

BW (MHz): 10
Test Frequfency Frequfency Test Configuration Initial of Power EUT
o o
FrquLIJDency NuL Uplink No Downlink Modulation| RB Size RB  |Narrowband| Cell power |power
[MHz] [MHz] Offset Index (dBm/15kHz)|(dBm)
QPSK 1 0 0 -85 23.14
QPSK 1 5 0 -85 23.15
QPSK 1 0 3 -85 23.15
QPSK 1 5 3 -85 23.14
QPSK 1 0 7 -85 23.13
QPSK 1 5 7 -85 23.14
QPSK 4 0 0 -85 23.11
QPSK 4 2 7 -85 23.15
QPSK 6 0 0 -85 22.35
Low Range 132022 1715 66486 2115 1%2?:/' i 8 (7J :gg gggi
16QAM 1 5 0 -85 23.38
16QAM 1 0 3 -85 23.04
16QAM 1 5 3 -85 23.05
16QAM 1 0 7 -85 23.07
16QAM 1 5 7 -85 23.06
16QAM 4 2 0 -85 22.33
16QAM 4 2 7 -85 22.31
16QAM 5 0 0 -85 22.34
16QAM 5 0 7 -85 22.23
QPSK 1 0 0 -85 22.71
QPSK 1 5 0 -85 22.69
QPSK 1 0 3 -85 22.67
QPSK 1 5 3 -85 22.66
QPSK 1 0 7 -85 22.65
QPSK 1 5 7 -85 22.63
QPSK 4 0 0 -85 22.66
QPSK 4 2 7 -85 22.59
QPSK 6 0 0 -85 21.87
Mid Range 132322 1745 66786 2145 1%2?:/' i 8 g :gg ;;;g
16QAM 1 5 0 -85 22.68
16QAM 1 0 3 -85 22.78
16QAM 1 5 3 -85 21.91
16QAM 1 0 7 -85 22.56
16QAM 1 5 7 -85 22.67
16QAM 4 2 0 -85 22.01
16QAM 4 2 7 -85 22.02
16QAM 5 0 0 -85 21.97
16QAM 5 0 7 -85 21.82
QPSK 1 0 0 -85 22.29
QPSK 1 5 0 -85 22.27
QPSK 1 5 7 -85 22.22
QPSK 1 0 3 -85 22.26
QPSK 1 5 3 -85 22.26
QPSK 1 0 7 -85 22.37
QPSK 4 0 0 -85 22.32
QPSK 4 2 7 -85 22.26
QPSK 6 0 0 -85 21.48
High Range 132622 1775 67086 2175 ]%g'so\':/l ? 8 g :gg ;;11‘51
16QAM 1 5 0 -85 22.13
16QAM 1 0 3 -85 22.14
16QAM 1 5 3 -85 22.03
16QAM 1 0 7 -85 22.09
16QAM 1 5 7 -85 22.03
16QAM 4 2 0 -85 21.68
16QAM 4 2 7 -85 21.56
16QAM 5 0 0 -85 21.63
16QAM 5 0 7 -85 21.43
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J828,

BW (MHz): 15
Test Configuration Initial of Power EUT
Test Frequency Frequency
of of

Frequency|  Nu Uplink "o | ownlink |\ aion| Re size | R®,|Narowband| Cel power |power
[MHz] [MHz] Offset Index (dBm/15kHz)| (dBm)

QPSK 1 0 0 -85 22.84

QPSK 1 5 0 -85 22.89

QPSK 1 0 5 -85 22.86

QPSK 1 5 5 -85 22.81

QPSK 1 0 11 -85 22.82

QPSK 1 5 11 -85 22.82

QPSK 3 0 0 -85 22.91

QPSK 3 3 11 -85 22.89

QPSK 6 0 0 -85 22.81

QPSK 6 0 11 -85 22.74

Low Range| 132047 1717.5 66511 21175 —50AM 1 ) 0 85 22.01
16QAM 1 5 0 -85 22.72

16QAM 1 0 5 -85 22.71

16QAM 1 5 5 -85 22.69

16QAM 1 0 11 -85 23.07

16QAM 1 5 11 -85 23.02

16QAM 3 0 0 -85 22.87

16QAM 3 3 11 -85 22.78

16QAM 5 0 0 -85 22.75

16QAM 5 0 11 -85 22.96

QPSK 1 0 0 -85 23.09

QPSK 1 5 0 -85 23.04

QPSK 1 0 5 -85 23.03

QPSK 1 5 5 -85 23.02

QPSK 1 0 11 -85 22.97

QPSK 1 5 11 -85 22.96

QPSK 3 0 0 -85 22.95

QPSK 3 3 11 -85 23.03

QPSK 6 0 0 -85 23.01

. QPSK 6 0 11 -85 22.89
Mid Range 132322 1745 66786 2145 160AM 1 0 0 85 23.1
16QAM 1 5 0 -85 22.95

16QAM 1 0 5 -85 22.97

16QAM 1 5 5 -85 23.02

16QAM 1 0 11 -85 22.99

16QAM 1 5 11 -85 22.85

16QAM 3 0 0 -85 22.89

16QAM 3 3 11 -85 22.88

16QAM 5 0 0 -85 23.05

16QAM 5 0 11 -85 22.97

QPSK 1 0 0 -85 22.33

QPSK 1 5 11 -85 22.32

QPSK 1 0 5 -85 22.3

QPSK 1 5 5 -85 22.29

QPSK 1 0 11 -85 22.23

QPSK 1 5 11 -85 22.22

QPSK 3 0 0 -85 22.41

QPSK 3 3 11 -85 22.29

QPSK 6 0 0 -85 22.38

; QPSK 6 0 11 -85 22.31
High Range 132597 1772.5 67061 2172.5 160AM 1 0 0 85 2221
16QAM 1 5 0 -85 22.34

16QAM 1 0 5 -85 22.35

16QAM 1 5 5 -85 22.34

16QAM 1 0 11 -85 22.27

16QAM 1 5 11 -85 22.23

16QAM 3 0 0 -85 22.29

16QAM 3 3 11 -85 22.28

16QAM 5 0 0 -85 22.27

16QAM 5 0 11 -85 22.28
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J828,

BW (MHz): 20
Test Frequfency Frequfency Test Configuration Initial of Power EUT
(o] (o]

FrquLIJDency NuL Uplink Nov Downlink Modulation| RB Size RB  |Narrowband| Cell power |[power
[MHz] [MHz] Offset Index (dBm/15kHz)|(dBm)

QPSK 1 0 0 -85 23.2

QPSK 1 5 0 -85 23.15

QPSK 1 0 7 -85 23.11

QPSK 1 5 7 -85 23.1

QPSK 1 0 15 -85 23.09

QPSK 1 5 15 -85 23.12

QPSK 3 0 0 -85 23.19

QPSK 3 3 15 -85 23.11

QPSK 6 0 0 -85 23.17

QPSK 6 0 15 -85 23.07

Low Range 132072 1720 66536 2120 160AM 1 0 0 85 2301
16QAM 1 5 0 -85 23.07

16QAM 1 0 7 -85 23.01

16QAM 1 5 7 -85 22.72

16QAM 1 0 15 -85 23.11

16QAM 1 5 15 -85 23.01

16QAM 3 0 0 -85 23.02

16QAM 3 3 15 -85 23.04

16QAM 5 0 0 -85 23.07

16QAM 5 0 15 -85 22.96

QPSK 1 0 0 -85 23.07

QPSK 1 5 0 -85 23.04

QPSK 1 0 7 -85 22.99

QPSK 1 5 7 -85 23.05

QPSK 1 0 15 -85 22.91

QPSK 1 5 15 -85 22.98

QPSK 3 0 0 -85 23.03

QPSK 3 3 15 -85 22.92

QPSK 6 0 0 -85 23.02

. QPSK 6 0 15 -85 22.86
Mid Range 132322 1745 66786 2145 160AM 1 0 0 85 53.02
16QAM 1 5 0 -85 23.07

16QAM 1 0 7 -85 22.92

16QAM 1 5 7 -85 22.94

16QAM 1 0 15 -85 22.93

16QAM 1 5 15 -85 22.89

16QAM 3 0 0 -85 23.02

16QAM 3 3 15 -85 2291

16QAM 5 0 0 -85 22.98

16QAM 5 0 15 -85 22.96

QPSK 1 0 0 -85 22.36

QPSK 1 5 0 -85 22.41

QPSK 1 0 7 -85 22.31

QPSK 1 5 7 -85 22.24

QPSK 1 0 15 -85 22.25

QPSK 1 5 15 -85 22.17

QPSK 3 0 0 -85 22.32

QPSK 3 3 15 -85 22.28

QPSK 6 0 0 -85 22.42

. QPSK 6 0 15 -85 22.17
High Range| 132572 1770 67036 2170 160AM 1 0 0 85 22 44
16QAM 1 5 0 -85 22.43

16QAM 1 0 7 -85 22.34

16QAM 1 5 7 -85 22.23

16QAM 1 0 15 -85 22.27

16QAM 1 5 15 -85 22.22

16QAM 3 0 0 -85 22.14

16QAM 3 3 15 -85 22.13

16QAM 5 0 0 -85 22.45

16QAM 5 0 15 -85 22.14
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ERP Power (dBm)
LTE Band 12
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel | Freduency | Reading | Correction | ggp (qgm) |ERp (mw| POleriZation
23035 701.5 -2.01 30.17 26.01 399.02
23095 707.5 -1.91 30.17 26.11 408.32 H
23155 713.5 -1.93 30.18 26.10 407.38
X 23035 701.5 -10.80 31.96 19.01 79.62
23095 707.5 -0.18 31.98 20.65 116.14 \%
23155 713.5 -10.51 32.03 19.37 86.50
Channel Bandwidth: 5 MHz / 16QAM
23035 701.5 -3.03 30.17 24.99 315.50
23095 707.5 -2.93 30.17 25.09 322.85 H
23155 713.5 -2.95 30.18 25.08 322.11
X 23035 701.5 -11.82 31.96 17.99 62.95
23095 707.5 -10.20 31.98 19.63 91.83 \Y
23155 713.5 -11.53 32.03 18.35 68.39
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
LTE Band 12
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr‘m‘_'ezr;cy R(Za;rinn)g E:Crtr:fzgoé‘) ERP (dBm) |ERP (mw) PO"‘(‘:/ZVa)tm”
23060 704.0 -2.33 30.17 25.69 370.68
23095 707.5 -2.23 30.17 25.79 379.31 H
23130 711.0 -2.25 30.18 25.78 378.44
X 23060 704.0 -11.12 31.96 18.69 73.96
23095 707.5 -9.50 31.98 20.33 107.89 \Y
23130 711.0 -10.83 32.03 19.05 80.35
Channel Bandwidth: 10 MHz / 16QAM
23060 704.0 -3.30 30.17 24.72 296.48
23095 707.5 -3.20 30.17 24.82 303.39 H
23130 711.0 -3.22 30.18 24.81 302.69
X 23060 704.0 -12.09 31.96 17.72 59.16
23095 707.5 -10.47 31.98 19.36 86.30 \Y
23130 711.0 -11.80 32.03 18.08 64.27

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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EIRP Power (dBm)
LTE Band 4
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy R(za;riq”)g E:Crtr:fzgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
19975 1712.5 -11.28 36.45 25.17 328.85
20175 1732.5 -11.75 36.80 25.05 319.89 H
20375 1752.5 -12.00 36.94 24.94 311.89
X 19975 1712.5 -17.81 37.28 19.47 88.51
20175 1732.5 -18.39 37.63 19.24 83.95 \%
20375 1752.5 -18.63 37.64 19.01 79.62
Channel Bandwidth: 5 MHz / 16QAM
19975 1712.5 -12.29 36.45 24.16 260.62
20175 1732.5 -12.76 36.80 24.04 253.51 H
20375 1752.5 -13.01 36.94 23.93 247.17
X 19975 1712.5 -18.82 37.28 18.46 70.15
20175 1732.5 -19.40 37.63 18.23 66.53 \%
20375 1752.5 -19.64 37.64 18.00 63.10
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 4
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr‘i&“Hezr;cy R(za;rin”)g E;Crtrgf&o;) EIRP (dBm) |EIRP (mW) PO'?L:/Z\%“O”
20000 1715.0 -11.71 36.64 24.93 311.17
20175 1732.5 -11.99 36.80 24.81 302.69 H
20350 1750.0 -12.10 36.80 24.70 295.12
X 20000 1715.0 -18.21 37.44 19.23 83.75
20175 1732.5 -18.63 37.63 19.00 79.43 \%
20350 1750.0 -18.87 37.64 18.77 75.34
Channel Bandwidth: 10 MHz / 16QAM
20000 1715.0 -12.70 36.64 23.94 247.74
20175 1732.5 -12.98 36.80 23.82 240.99 H
20350 1750.0 -13.09 36.80 23.71 234.96
X 20000 1715.0 -19.20 37.44 18.24 66.68
20175 1732.5 -19.62 37.63 18.01 63.24 \%
20350 1750.0 -19.86 37.64 17.78 59.98

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 4
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy R(za;riq”)g E:Crtr:fzgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
20025 1717.5 -11.74 36.45 24.71 295.80
20175 1732.5 -12.21 36.80 24.59 287.74 H
20325 1747.5 -12.46 36.94 24.48 280.54
X 20025 1717.5 -18.27 37.28 19.01 79.62
20175 1732.5 -18.85 37.63 18.78 75.51 \%
20325 1747.5 -19.09 37.64 18.55 71.61
Channel Bandwidth: 15 MHz / 16QAM
20025 1717.5 -12.76 36.45 23.69 233.88
20175 1732.5 -13.23 36.80 23.57 227.51 H
20325 1747.5 -13.48 36.94 23.46 221.82
X 20025 1717.5 -19.29 37.28 17.99 62.95
20175 1732.5 -19.87 37.63 17.76 59.70 \%
20325 1747.5 -20.11 37.64 17.53 56.62
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 4
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fr‘i&“Hezr;cy R(za;rin”)g E;Crtrgf&o;) EIRP (dBm) |EIRP (mW) PO'?L:/Z\%“O”
20050 1720.0 -11.97 36.45 24.48 280.54
20175 1732.5 -12.44 36.80 24.36 272.90 H
20300 1745.0 -12.69 36.94 24.25 266.07
X 20050 1720.0 -18.50 37.28 18.78 75.51
20175 1732.5 -19.08 37.63 18.55 71.61 \%
20300 1745.0 -19.32 37.64 18.32 67.92
Channel Bandwidth: 20 MHz / 16QAM
20050 1720.0 -12.96 36.45 23.49 223.36
20175 1732.5 -13.43 36.80 23.37 217.27 H
20300 1745.0 -13.68 36.94 23.26 211.84
X 20050 1720.0 -19.49 37.28 17.79 60.12
20175 1732.5 -20.07 37.63 17.56 57.02 \%
20300 1745.0 -20.31 37.64 17.33 54.08

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 66
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtrgf?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”
131997 1712.5 -10.70 36.45 25.75 375.84
132322 1745.0 -11.29 36.80 2551 355.63 H
132647 1777.5 -11.66 36.94 25.28 337.29
X 131997 1712.5 -16.59 37.28 20.69 117.22
132322 1745.0 -17.29 37.63 20.34 108.14 \%
132647 1777.5 -17.63 37.64 20.01 100.23
Channel Bandwidth: 5 MHz / 16QAM
131997 1712.5 -11.71 36.45 24.74 297.85
132322 1745.0 -12.30 36.80 24.50 281.84 H
132647 1777.5 -12.67 36.94 24.27 267.30
X 131997 1712.5 -17.60 37.28 19.68 92.90
132322 1745.0 -18.30 37.63 19.33 85.70 \%
132647 1777.5 -18.64 37.64 19.00 79.43
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 66
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel F“Z‘\:‘A‘:_'ezr;cy R(zfrin”)g E:Crtr:f&oé‘) EIRP (dBm) |EIRP (mW) PO'?:IZVa)tm”
132022 1715.0 -11.14 36.64 25.50 354.81
132322 1745.0 -11.54 36.80 25.26 335.74 H
132622 1775.0 -11.77 36.80 25.03 318.42
X 132022 1715.0 -17.00 37.44 20.44 110.66
132322 1745.0 -17.54 37.63 20.09 102.09 \%
132622 1775.0 -17.88 37.64 19.76 94.62
Channel Bandwidth: 10 MHz / 16QAM
132022 1715.0 -12.12 36.64 24.52 283.14
132322 1745.0 -12.52 36.80 24.28 267.92 H
132622 1775.0 -12.75 36.80 24.05 254.10
X 132022 1715.0 -17.98 37.44 19.46 88.31
132322 1745.0 -18.52 37.63 19.11 81.47 \%
132622 1775.0 -18.86 37.64 18.78 75.51

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 66
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtrgf?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”
132047 1717.5 -11.18 36.45 25.27 336.51
132322 1745.0 -11.77 36.80 25.03 318.42 H
132597 1772.5 -12.14 36.94 24.80 302.00
X 132047 1717.5 -17.07 37.28 20.21 104.95
132322 1745.0 -17.77 37.63 19.86 96.83 \%
132597 1772.5 -18.11 37.64 19.53 89.74
Channel Bandwidth: 15 MHz / 16QAM
132047 1717.5 -12.17 36.45 24.28 267.92
132322 1745.0 -12.76 36.80 24.04 253.51 H
132597 1772.5 -13.13 36.94 23.81 240.44
X 132047 1717.5 -18.06 37.28 19.22 83.56
132322 1745.0 -18.76 37.63 18.87 77.09 \%
132597 1772.5 -19.10 37.64 18.54 71.45
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 66
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel F“Z‘\:‘A‘:_'ezr;cy R(zfrin”)g E:Crtr:f&oé‘) EIRP (dBm) |EIRP (mW) PO'?:IZVa)tm”
132072 1720.0 -11.40 36.45 25.05 319.89
132322 1745.0 -11.99 36.80 24.81 302.69 H
132572 1770.0 -12.36 36.94 24.58 287.08
X 132072 1720.0 -17.29 37.28 19.99 99.77
132322 1745.0 -17.99 37.63 19.64 92.04 \%
132572 1770.0 -18.33 37.64 19.31 85.31
Channel Bandwidth: 20 MHz / 16QAM
132072 1720.0 -12.37 36.45 24.08 255.86
132322 1745.0 -12.96 36.80 23.84 242.10 H
132572 1770.0 -13.33 36.94 23.61 229.61
X 132072 1720.0 -18.26 37.28 19.02 79.80
132322 1745.0 -18.96 37.63 18.67 73.62 \%
132572 1770.0 -19.30 37.64 18.34 68.23

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

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Setup

Communication Simulator
EUT

4.2.3 Test Procedure

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

Spectrum Plot of Measurement

LTE Band 4

Channel 20175

QPSK

16QAM
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized
bands of operation.

4.3.2 Test Procedure

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

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

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

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

4.3.3 Test Setup

L Oven Room
Communication

Simulator

_1 Antenna

External Power Source

EUT
DC Power Supply
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434 Test Results
Frequency Error vs. Voltage
LTE Band 4
S Channel Bandwidth: 5 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error

3.8 1712.500004 0.002 1752.500004 0.002 2.5
3.1 1712.500004 0.002 1752.500004 0.002 2.5
4.5 1712.500003 0.002 1752.500003 0.002 2.5

Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error

-30 1712.500004 0.002 1752.500002 0.001 2.5
-20 1712.500003 0.002 1752.500002 0.001 2.5
-10 1712.500004 0.002 1752.500004 0.002 2.5
0 1712.500001 0.001 1752.500001 0.001 25
10 1712.500002 0.001 1752.500003 0.002 25
20 1712.499998 -0.001 1752.499998 -0.001 25
30 1712.499997 -0.002 1752.499997 -0.002 25
40 1712.499997 -0.002 1752.499997 -0.002 2.5
50 1712.499997 -0.002 1752.499996 -0.002 2.5
60 1712.499998 -0.001 1752.499998 -0.001 2.5
70 1712.499998 -0.001 1752.499996 -0.002 2.5
80 1712.499998 -0.001 1752.499996 -0.002 25
85 1712.499997 -0.002 1752.499997 -0.002 2.5
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Frequency Error vs. Voltage
LTE Band 4
Channel Bandwidth: 10 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.8 1715.000001 0.001 1750.000001 0.001 25
3.1 1715.000003 0.002 1750.000003 0.002 2.5
4.5 1715.000002 0.001 1750.000004 0.002 25
Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.
Frequency Error vs. Temperature
LTE Band 4
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency MA2| " (ppm) quency MA2) " (ppm)
-30 1715.000003 0.002 1750.000003 0.002 25
-20 1715.000003 0.002 1750.000001 0.001 25
-10 1715.000002 0.001 1750.000002 0.001 25
0 1715.000001 0.001 1750.000004 0.002 25
10 1715.000003 0.002 1750.000003 0.001 25
20 1714.999997 -0.002 1749.999997 -0.002 25
30 1714.999997 -0.002 1749.999997 -0.002 25
40 1714.999999 -0.001 1749.999998 -0.001 25
50 1714.999999 -0.001 1749.999999 -0.001 25
60 1714.999999 -0.001 1749.999998 -0.001 25
70 1714.999997 -0.002 1749.999997 -0.002 25
80 1714.999997 -0.002 1749.999999 -0.001 2.5
85 1714.999998 -0.001 1749.999996 -0.002 2.5

Report No.: RF180521C04-1

Page No. 42/ 140

Report Format Version: 6.1.1




[BUREAU |
Frequency Error vs. Voltage
LTE Band 4
Channel Bandwidth: 15 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.8 1717.500004 0.002 1747.500003 0.002 25
3.1 1717.500001 0.001 1747.500003 0.002 2.5
4.5 1717.500004 0.002 1747.500002 0.001 25
Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.
Frequency Error vs. Temperature
LTE Band 4
Channel Bandwidth: 15 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1717.500002 0.001 1747.500003 0.001 25
-20 1717.500001 0.001 1747.500001 0.001 25
-10 1717.500003 0.002 1747.500001 0.001 25
0 1717.500003 0.002 1747.500002 0.001 25
10 1717.500003 0.002 1747.500004 0.002 25
20 1717.499998 -0.001 1747.499999 -0.001 25
30 1717.499998 -0.001 1747.499997 -0.002 25
40 1717.499998 -0.001 1747.499999 -0.001 25
50 1717.499997 -0.002 1747.499998 -0.001 25
60 1717.499997 -0.002 1747.499997 -0.002 25
70 1717.499998 -0.001 1747.499998 -0.001 25
80 1717.499998 -0.001 1747.499998 -0.001 2.5
85 1717.499997 -0.002 1747.499998 -0.001 2.5
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Frequency Error vs. Voltage
LTE Band 4
Channel Bandwidth: 20 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.8 1720.000001 0.001 1745.000002 0.001 25
3.1 1720.000002 0.001 1745.000003 0.002 2.5
4.5 1720.000004 0.002 1745.000004 0.002 25
Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.
Frequency Error vs. Temperature
LTE Band 4
Channel Bandwidth: 20 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency MA2| " (ppm) quency MA2) " (ppm)
-30 1720.000003 0.002 1745.000003 0.001 25
-20 1720.000003 0.002 1745.000002 0.001 25
-10 1720.000001 0.001 1745.000003 0.002 25
0 1720.000004 0.002 1745.000003 0.001 25
10 1720.000002 0.001 1745.000004 0.002 25
20 1719.999998 -0.001 1744.999997 -0.002 25
30 1719.999996 -0.002 1744.999999 -0.001 25
40 1719.999998 -0.001 1744.999998 -0.001 25
50 1719.999998 -0.001 1744.999997 -0.002 25
60 1719.999998 -0.001 1744.999997 -0.002 25
70 1719.999997 -0.002 1744.999998 -0.001 25
80 1719.999997 -0.002 1744.999999 -0.001 2.5
85 1719.999999 -0.001 1744.999998 -0.001 2.5
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Frequency Error vs. Voltage
LTE Band 12
S Channel Bandwidth: 5 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
3.8 701.500003 0.004 713.500002 0.003 2.5
3.1 701.500004 0.005 713.500002 0.003 2.5
4.5 701.500003 0.004 713.500003 0.004 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.
Frequency Error vs. Temperature
LTE Band 12
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 701.500003 0.004 713.500001 0.002 2.5
-20 701.500001 0.002 713.500002 0.003 2.5
-10 701.500002 0.002 713.500004 0.005 2.5
0 701.500003 0.004 713.500004 0.005 25
10 701.500003 0.004 713.500002 0.003 25
20 701.499998 -0.002 713.499997 -0.004 25
30 701.499996 -0.005 713.499998 -0.003 25
40 701.499997 -0.004 713.499999 -0.002 2.5
50 701.499998 -0.003 713.499998 -0.003 2.5
60 701.499998 -0.003 713.499998 -0.003 2.5
70 701.499999 -0.002 713.499997 -0.004 2.5
80 701.499998 -0.003 713.499997 -0.005 25
85 701.499999 -0.002 713.499997 -0.005 25
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Frequency Error vs. Voltage
LTE Band 12
Channel Bandwidth: 10 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

3.8 704.000003 0.004 711.000001 0.002 25

3.1 704.000004 0.005 711.000002 0.003 2.5

4.5 704.000002 0.002 711.000003 0.004 25
Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.
Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency MA2| " (ppm) quency MA2) " (ppm)

-30 704.000003 0.004 711.000003 0.004 25

-20 704.000003 0.004 711.000001 0.002 25

-10 704.000003 0.004 711.000003 0.004 25

0 704.000002 0.003 711.000004 0.005 25

10 704.000002 0.003 711.000003 0.004 25

20 703.999997 -0.004 710.999996 -0.005 25

30 703.999998 -0.003 710.999997 -0.005 25

40 703.999996 -0.006 710.999997 -0.004 25

50 703.999999 -0.002 710.999999 -0.002 25

60 703.999998 -0.004 710.999997 -0.005 25

70 703.999999 -0.002 710.999998 -0.003 25

80 703.999997 -0.004 710.999996 -0.006 25

85 703.999998 -0.003 710.999998 -0.003 25
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Frequency Error vs. Voltage
LTE Band 66
S Channel Bandwidth: 5 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
3.8 1712.500004 0.002 1777.500003 0.002 2.5
3.1 1712.500004 0.002 1777.500002 0.001 2.5
4.5 1712.500003 0.002 1777.500003 0.001 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.
Frequency Error vs. Temperature
LTE Band 66
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 1712.500002 0.001 1777.500001 0.001 2.5
-20 1712.500002 0.001 1777.500003 0.002 2.5
-10 1712.500003 0.002 1777.500004 0.002 2.5
0 1712.500004 0.002 1777.500004 0.002 25
10 1712.500002 0.001 1777.500004 0.002 25
20 1712.499998 -0.001 1777.499997 -0.002 25
30 1712.499998 -0.001 1777.499998 -0.001 25
40 1712.499999 -0.001 1777.499997 -0.002 2.5
50 1712.499997 -0.002 1777.499996 -0.002 2.5
60 1712.499998 -0.001 1777.499999 -0.001 2.5
70 1712.499997 -0.002 1777.499998 -0.001 2.5
80 1712.499998 -0.001 1777.499997 -0.002 2.5
85 1712.499999 -0.001 1777.499997 -0.002 2.5
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Frequency Error vs. Voltage
LTE Band 66
Channel Bandwidth: 10 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.8 1715.000003 0.002 1775.000001 0.001 25
3.1 1715.000002 0.001 1775.000002 0.001 2.5
4.5 1715.000003 0.001 1775.000003 0.002 25
Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.
Frequency Error vs. Temperature
LTE Band 66
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1715.000001 0.001 1775.000003 0.002 25
-20 1715.000002 0.001 1775.000002 0.001 25
-10 1715.000002 0.001 1775.000002 0.001 25
0 1715.000003 0.002 1775.000001 0.001 25
10 1715.000004 0.002 1775.000004 0.002 25
20 1714.999997 -0.002 1774.999998 -0.001 25
30 1714.999999 -0.001 1774.999997 -0.002 25
40 1714.999999 -0.001 1774.999996 -0.002 25
50 1714.999998 -0.001 1774.999999 -0.001 25
60 1714.999997 -0.002 1774.999998 -0.001 25
70 1714.999997 -0.002 1774.999996 -0.002 25
80 1714.999998 -0.001 1774.999996 -0.002 2.5
85 1714.999998 -0.001 1774.999997 -0.002 2.5
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Frequency Error vs. Voltage
LTE Band 66
Channel Bandwidth: 15 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.8 1717.500004 0.002 1772.500004 0.002 25
3.1 1717.500003 0.002 1772.500004 0.002 2.5
4.5 1717.500002 0.001 1772.500004 0.002 25
Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.
Frequency Error vs. Temperature
LTE Band 66
Channel Bandwidth: 15 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1717.500004 0.002 1772.500001 0.001 25
-20 1717.500003 0.002 1772.500001 0.001 25
-10 1717.500003 0.002 1772.500002 0.001 25
0 1717.500004 0.002 1772.500002 0.001 25
10 1717.500003 0.002 1772.500002 0.001 25
20 1717.499997 -0.002 1772.499999 -0.001 25
30 1717.499998 -0.001 1772.499996 -0.002 25
40 1717.499999 -0.001 1772.499998 -0.001 25
50 1717.499998 -0.001 1772.499999 -0.001 25
60 1717.499998 -0.001 1772.499999 -0.001 25
70 1717.499998 -0.001 1772.499997 -0.002 25
80 1717.499998 -0.001 1772.499997 -0.002 25
85 1717.499996 -0.002 1772.499996 -0.002 2.5
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Frequency Error vs. Voltage
LTE Band 66
Channel Bandwidth: 20 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
ey () (ppm) e il (ppm)
3.8 1720.000004 0.002 1770.000003 0.002 25
3.1 1720.000003 0.002 1770.000003 0.002 2.5
4.5 1720.000001 0.001 1770.000003 0.002 25
Note: The applicant defined the normal working voltage of the battery is from 3.1 Vdc to 4.5 Vdc.
Frequency Error vs. Temperature
LTE Band 66
Channel Bandwidth: 20 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1720.000001 0.001 1770.000002 0.001 25
-20 1720.000001 0.001 1770.000002 0.001 25
-10 1720.000001 0.001 1770.000002 0.001 25
0 1720.000003 0.002 1770.000003 0.002 25
10 1720.000003 0.002 1770.000003 0.002 25
20 1719.999998 -0.001 1769.999999 -0.001 25
30 1719.999996 -0.002 1769.999998 -0.001 25
40 1719.999997 -0.002 1769.999997 -0.002 25
50 1719.999998 -0.001 1769.999998 -0.001 25
60 1719.999997 -0.002 1769.999997 -0.002 25
70 1719.999998 -0.001 1769.999996 -0.002 25
80 1719.999999 -0.001 1769.999997 -0.002 2.5
85 1719.999998 -0.001 1769.999999 -0.001 2.5
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4.4  Occupied Bandwidth Measurement

4.4.1 Limits of Occupied Bandwidth Measurement

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

4.4.2 Test Procedure

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

4.4.3 Test Setup

Communication )
Simulator Power Splitter ‘ i Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT
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4.4.4 Test Result

LTE Band 4

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Frequency

Channel (MH2)

99 % Occupied
Bandwidth (MHz)

Channel Frequency

QPSK 16QAM

(MHz)

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

19975 1712.5

1.1016 0.9255

20000 1715.0

1.0902 0.9190

20175 1732.5

1.0888 0.9245

20175 1732.5

1.0924 0.9171

20375 1752.5

1.0844 0.9153

20350 1750.0

1.0921 0.9179

Spectrum Plot

of Worst Value

5 MHz / QPSK

10 MHz / QPSK

[ Keyright Spectnum Analyzer - Occupied BW
AL R
00000

==
#AFGaimLow

Ref Offset 16 dB
Ref 30.00 dBm

A
ActT.
| ————

iCenter 1.713 GHz

Genter Frag: 1.712500000 GHz
Trig: Free Run
#Anen: 30 dB

12.59:36 AM Aug02, 2018
Radic Std: None
AvglHold: 111

Radio Device: BTS

Center Freq|
1.712600000 GHz,

N,
B

Span 20 MHz,

HiRes BW 16 kHz #VBW 51 kHz #Sweep 300 ms| zmocu:osm
Auto Man|
0
U Freq Offset|
09 OB 00 0 Hz|
00
usc

i) [ Feysight Spectnam Analyzar - Occupied BW

L
00000

#FGainiLow

Ref Offset 16 dB
Ref 30.00 dBm

.M

i T ———

i’
Faparpader e

‘Center 1.733 GHz
HRes BW 16 kHz

s

Center Freq: 1.732500000 GHz
e Trig: Free Run Avg|Hold: 111
#Anen: 30 dB

#VBW 51 kHz

01:29:52 84 Aug 02, 2018
Radio Std: None.

Radio Device: BTS

Center Freq|
1.7326500000 GHz,

T R————

5 20 MHz
#Sweep 300 ms| 2 mocu:osm
Auto Man|

Freq Offset|
0 Hz|
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Channel

Frequency
(MHz)

99 % Occupied
Bandwidth (MHz)

Channel

QPSK

16QAM

Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)

QPSK

16QAM

20025

1717.5

1.0802

0.9284

20050

1720.0

1.0912

0.9219

20175

1732.5

1.0972

0.9237

20175

1732.5

1.0966

0.9170

20325

1747.5

1.0850

0.9234

20300

1745.0

1.0937

0.9208

Spectrum Plot

of Worst Value

15 MHz / QPSK

20 MHz / QPSK

[ Keyright Spectnum Analyzer - Occupied BW
AL R
00000

Ref Offset 16 dB
Ref 30.00 dBm

et

s

Genter Freg: 1.732500000 GHz

==
#AFGaimLow

Trig: Free Run
#Anen: 30 dB

AvglHold: 111

02:11:14 8 Aug 02, 2018
Radio Std: None.

Radio Device: BTS

Center Freq|
1.7326500000 GHz,

s .
L L T S ST S APV E Y e Ar—

#VBW 51 kHz

Span 20 MHz,
#Sweep 300 ms|

Auto

CF Step
2.000000 MHz|
Man

Freq Offset|
0 Hz|

i) [ Feysight Spectnam Analyzar - Occupied BW

L
00000

#FGainiLow

Ref Offset 16 dB
Ref 30.00 dBm

e T
R S e e PO e,

iCenter 1.733 GHz
HiRes BW 16 kHz

s

Genter Frag: 1.7325000
e Trig: Free Run
#Anen: 30 dB

#VBW 51 kHz

00 GHz
AvglHold: 111

03:18:35 4M Aug 02, 2018
Radio Std: None.

Radio Device: BTS

#Sweep 300 ms|

Center Freq|
1.7326500000 GHz,

BTy —

Span 20 MHz,

CF Step
2.000000 MHz|
Man

Auto

Freq Offset|
0 Hz|
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Channel

99 % Occup
Frequency

Bandwidth (MHz)

ied
Channel

(MHz)
QPSK

16QAM

99 % Occupied

Frequency Bandwidth (MHz)

(MHz)
QPSK 16QAM

23035

701.5 1.0784

0.9190

23060

704.0 1.0922 0.9169

23095

707.5 1.0942

0.9186

23095

707.5 1.0897 0.9198

23155

713.5 1.0882

0.9186

23130

711.0 1.0924 0.9163

‘Center 707.5 MHz
HRes BW 16 kHz

s

o
Faparm i AP

M
e Trig: FreeRun Avg|Hold: 111
SFGainLow  #Aten: 30 dB Radio Device: BTS

Ref Offset 16 dB
Ref 30.00 dBm

ST ’
ST r—

Span 20 MHz,
#Sweep 300 ms|

Center Freq|
707 500000 MHz|

Ao

‘Center 711 MHz

CF Step| |
Pr e | [Res BW 16 kHz
Auto Man|
0
Freq Offset|
0 Hz|
usc

Spectrum Plot of Worst Value
5 MHz / QPSK 10 MHz / QPSK
] kfynngprmumlnlMﬂ Occupied BW “ - o | o sl 2 kfynngprmumlnlMﬂ Occupied BW - -
- . 0 00000 Center Ftloq:.i:w 500000 MHz R::: !S;;”I]L;n[: = 9 " 000000 Center Ftloq:.i:ii 000000 MHz R::;: 5:;”?]:;: =

oe= Trig: Free Run Avg|Hold: 11
#FGainLow _ #Anen: 30 dB Radio Device: BTS

Ref Offset 16 dB
Ref 30.00 dBm

Center Freq|
711000000 MHz|

v byt B A

Span 20 MHz,
#Sweep 300 ms|

Auto

CF Step
#VBW 51 kHz 2.000000 MHz,

Man

Freq Offset|
0 Hz|
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LTE Band 66

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Channel

Frequency
(MHz)

99 % Occupied
Bandwidth (MHz)

Channel

QPSK

16QAM

Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)

QPSK

16QAM

131997

17125

1.0897

0.9224

132022

1715.0

1.0918

0.9173

132322

1745.0

1.0950

0.9168

132322

1745.0

1.0890

0.9144

132647

1777.5

1.0869

0.9126

132622

1775.0

1.0930

0.9142

Spectrum Plot

of Worst Value

5 MHz / QPSK

10 MHz / QPSK

[ Keyright Spectnum Analyzer - Occupied BW
AL R
000000

Ref Offset 16 B

Ref 30.00 dBm

s

| S

iCenter 1.745 GHz
HRes BW 16 kHz

s

==
#AFGaimLow

Center Freg: 1.745000000 GHz
AvglHold: 111

ey

#VBW 51 kHz

Trig: Free Run
#Anen: 30 dB

g
MR T eI ——

08:06:12 PMAug 13, 2018
Radio Std: None.

Radio Device: BTS

Center Freq|
1.745000000 GHz,

Span 20 MHz,
#Sweep 300 ms|

Auto

CF Step
2.000000 MHz|
Man

Freq Offset|
0 Hz|

i) [ Feysight Spectnam Analyzar - Occupied BW

L
000000

#FGainiLow

Ref Offset 16 dB
Ref 30.00 dBm

| mate ot

iCenter 1.775 GHz
HRes BW 16 kHz

s

Genter Frag: 1.7750000
e Trig: Free Run
#Anen: 30 dB

B T ———

#VBW 51 kHz

il
00 GHz
AvglHold: 111

08:41.08 PM g 13, 2018
Radio Std: None.

Radio Device: BTS

#Sweep 300 ms|

et e b

Center Freq|
1.775000000 GHz,

PUNSRS——

Span 20 MHz,

CF Step
2.000000 MHz|
Man

Auto

Freq Offset|
0 Hz|
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LTE Band 66

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Channel

99 % Occupied

Frequency Bandwidth (MHz)

Channel

(MHz)

QPSK

16QAM

99 % Occupied

Frequency Bandwidth (MHz)

(MHz)

QPSK

16QAM

132047

1717.5

1.0789

0.9261

132072

1720.0

1.0911

0.9175

132322

1745.0

1.0919

0.9229

132322

1745.0

1.0913

0.9157

132597

17725

1.0816

0.9272

132572

1770.0

1.0979

0.9140

Spectrum Plot

of Worst Value

15 MHz / QPSK

20 MHz / QPSK

L

™

iCenter 1.745 GHz
HRes BW 16 kHz

s

[ Keyright Spectnum Analyzer - Occupied BW

=20 A 05:16:58 PMAug 13, 2018
Center Freq: 1.745000000 GHz Radio Std: None
oe= Trig: Free Run Avg|Hold: 11
#FGainlow _ #Anen: 30 dB Radio Device: BTS

Ref Offset 16 dB
Ref 30.00 dBm

Center Freq|
1.745000000 GHz,

"o
LTI
R e T P S

Span 20 MHz,

#VBW 51 kHz #Sweep 300 ms| zmocu:osm

Auto Man|

0919 Freq Offset|
0 OE 00 ey

i) [ Feysight Spectnam Analyzar - Occupied BW

L

=20 A 05:51:26 PMAug 13, 2018
Center Freg: 1770000000 GHz Radio Std: None
oe= Trig: Free Run Avg|Hold: 11
#FGainLow _ #Anen: 30 dB Radio Device: BTS

Ref Offset 16 dB
Ref 30.00 dBm

it

iCenter 1.77 GHz
HRes BW 16 kHz

s

Center Freq|
1.770000000 GHz,

e,
B,
B e L P P T P SRy

oy
Span 20 MHz,

#VBW 51 kHz #Sweep 300 ms| zmocu:osm

Auto Man|

0979 Freq Offset|

0 Hz|
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4.5 Band Edge Measurement

45.1 Limits of Band Edge Measurement

For operations in the 704-716 MHz band, the power of any emission outside a licensee's frequency band(s) of
operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation,
measured in watts, by at least 43 + 10 log (P) dB. Compliance with this provision is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kilohertz or greater.

However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's frequency block, a
resolution bandwidth of at least 30 kHz may be employed.

For operations in the 1710-1755 MHz bands, the power of any emission outside a licensee's frequency block
shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB.

45.2 Test Setup

Communication )
Simulator Power Splitter ‘ i Spectrum Analyzer
10dB Attenuation
EUT PAD

4.5.3 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
16 kHz and VB of the spectrum is 51 kHz.

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

LTE Band 4

Channel Bandwidth: 5 MHz

1RB

Channel | 19975 |
REW 16 kiiz [T11 AV VEW
VB S kiz
45 Ref 35 @Bm At 3048 SWT 10013335
" | offset1zas
m
DI-1300Em 1

jﬂ T

[iep ™

T T
Start 1.7075 GHz 500 kHz/

T
Stop 1.7125 GHz

Marker 1 [T1]

|BurEAU]
VERITAS

-26.70 dBm
1.70989 GHz

)

Channel | 20375 | 1RB
RBW 16 kiz MMIAYVEW  parier 1 1)
VBW 51 kHz -27.55 dBm
45 Ref25.dBm Att 30 98 SWTis 1.75500 GHz
| offset1sdB
Haght
[l
[DI-1300dEm Il’j Lh

Sty

Wy i

T T
Start 1.7525 GHz

! [6uREAuU]
500 kHz/ Stop 1.7575 GHz.

Channel |

19975

| 25 RB

Channel |

20375 | 25 RB

Att 30dB

RBW 16 kHz
VBW 51 kHz
SWTis

[T1] AV VIEW

3. ReT35 dam
Offset 15 dB

DI-13.00dEm

T
Start 1.7075 GHz

T
Stop 1.7125 GHz

Marker 1 [T1]

-26.17 dBm
1.70989 GHz

| BurEAU]
VERITAS

25 Ret2s dBm Aft 3098

RBW 16 kHz [T] AV VEW
VBW 51 kHz
SWT1s

Warker 1[T1]
-26.29 dBm
1.75503 GHz

Offset 15 dB

DI-13.00dBm Il

T
Start 1.7525 GHz

T oo rcav]
Stop 1.7575 Gz
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LTE Band 4

Channel Bandwidth: 10 MHz

Channel | 20000 | 1 RB Channel | 20350 | 1 RB
RBW 16 kHz MUAVVEW i RBW 16 Kz MUAVVEW e
VBW 51 kHz . 38,36 GBm VBW 51 kHz . 20,58 GBm
45 Ref 35 @Bm Att 309 SWT 10013335 1 70805 GHe 1o Ref3s08m At 3098 SWT1s Pvivebbenl
| oftsetisas | ofsetisas
1 N
DI-13.00dEm 1 3, DI-13.00dEm g Y

: /

iy

o

i

L :

M,

Pt

o

b,

Rt st e i

i)

- ! ! ! ! ! ! [eurEay] ! ! ! ! ! ! ! [eurEau]
Start 1.7075 GHz 500 kHz/ Stop 1.7125 GHz Start 1.7525 GHz 500 kHz/ Stop 1.7575 GHz
Channel | 20000 | 50 RB Channel | 20350 | 50 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T11 RBW 16 kHz [T1] AV VEW Marker 1 [T1]
VBW 51 kHz § -32.93 dBm VBW 51 kHz ) -30.32 dBm
45 Ref35.Bm Att 30dB SWT1s 170899 GHz 45 REf26.Bm Att 30dB SWT1s 175501 GHz

Offset 15 dB

DI-13.00dEm

60

T T
Start 1.7075 GHz 500 kHz/

T
Stop 1.7125 GHz

Offset 15 dB

ptmrclidpminiy

0 D130 m

[

9
WMM )

Higha]

[eureau] !
Start 1.7525 GHz

T T
500 kHz/

T
Stop 1.7575 GHz

| BurREAU]
VERITAS
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel |

20025

| 1

RB

Channel | 20325

| 1RB

RBW 16 kHz TIAVVEW e RBW 16 kHz TOAVVEW o1
VBW 51 kHz _38.48 gBm VBW ST kHz 065 aBm
35 ReT35 dam Att 30dB SWT 1001333 5 170831 GHz 45 Ref380BM Att 3098 SWTis 175588 GHz
Offset 15 8 Offset 15 48
DI-13.00dEm P DI-13.00dEm ri L)

)
R
7

(it niblrird AT

/ ' l

ALY

TN

T Bt ]

- ! ! ! ! ! ! [eurEay] e ! ! ! ! [eurEau]
Start 1.7075 GHz 500 kHz/ Stop 1.7125 GHz Start 1.7525 GHz 500 kHz/ Stop 1.7575 GHz
Channel | 20025 | 75 RB Channel | 20325 | 75 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T11 RBW 16 kHz [T1] AV VEW Warker 1 [T1]
VBW 51 kHz . 3264 GBm VBW 51 kHz ) _327048m
45 Ref35.Bm Att 30dB SWT1s 170984 GHz 35 REf25.0BM Aft 3098 SWTis 1.75500 GHz
- Offset 15 dB Offset 15 dB
D1-1300dEm /’ l\\ 1 o5 -1?39 dEm \\‘l
1 M M W;«‘/
7
-85 T T T -85 T

T
Start 1.7075 GHz

T
Stop 1.7125 GHz

| BurEAU]
VERITAS

T
Start 1.7525 GHz
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LTE Band 4

Channel Bandwidth: 20 MHz

Channel |

20050

1 RB Channel |

20300

| 1 RB

RBW 16 kHz TIAVVEW e RBW 16 kHz MIAVVEW et )
VBW 51 kHz .38.38 dBm VBW 51 kHz -41.40 dBm
35 ReT35 dam Att 3048 SWT 1001333 5 170952 GHz 15 Rer38 dBm Att 20dB SWT1s 1756544 GHz
Offset 15 dB Offset 15 dB
DI-13.00dEm i LN - D1-13.00dBry 1

b

i /
j”’” T ot

\
Mt

oy

e T

#

o,

I

i)

T
Start 1.7075 GHz

s 1 T T 1 i [Eureav] ! T T 1 [Eurcav]
Start 17075 GHz 500 Kzt Stop 1.7125 GHz Start 17525 GHz 500 Kzl Stop 1.7575 GHz
Channel | 20050 | 100 RB Channel | 20300 | 100 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T11 RBW 16 kHz [T1] AV VEW Marker 1 [T11
VBW 51 kHz . 4469 Bm VBW 51 kHz . 84,42 GBm
45 Raf 35 dBm Att 309 SWT1s 171000 GHz 45 Ref 35 dBm Att 309 SWT1s Pisegenl
| ofmsetisas | ofsetisas
DL-13.00d8m J'f ) - (RS ESERE R l\‘{l
o T
Y Wy
TN LT, ‘WM %A
o TNt
55 . . 55 . .

T [eureav] T
Stop 1.7125 GHz Start 1.7525 GHz.

! [Bureau]
Stop 1.7575 GHz
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel |

23035 |

1RB

Channel |

23155

| 1 RB

25 Ret 38 am Att 30dB

RBW 16 kHz
VBW 51 kHz
SWT 1.001333 s

[TLAV VEW Marker 1 [T1]
-26.37 dBm

699.00 MHz

Offset 15 dB

DI-13.00dEm P

@

TR

T T
Start 696.5 MHz 500 kHz/

! [Bureau]
Stop 701.5 MHz.

Ref 35 4B
el n

Aft 3098

RBW 16 kHz
VBW 51 kHz
SWT1s

[y AV VEW Marker 1[T1)
-26.95 4Bm

716.00 MHz

Offset 15 dB

DI-13.00dBm i 5

Y,

T T
Start 713.5 MHz

T
500 kHz/

i [ouncau]
Stop 718.5 MHz

Channel |

23155

| 25 RB

Channel | 23035 | 25 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T1]
VBIW 51 kHz -29.70 dBm
45 Ref35.Bm Att 30dB SWTis 699.00 MHz
" | offset1zas
DI-13.00dEm JJ \l

s e

T T
Start 696.5 MHz 500 kHz/

l [eureav]
Stop 701.5 MHz.

Ref 35 4B
35 n

Aft 3098

RBW 16 kHz
VBW 51 kHz
SWT1s

MIAVVEW  yarier 1 11)
2881 4Bm

716.00 MHz

Offset 15 dB

) 1

DI-13.00dBm i 1

T
Start 713.5 MHz

T [Gureau]
Stop 718.5 MHz
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LTE Band 12

Channel Bandwidth: 10 MHz

Channel |

23060

1RB

25 Ret 38 am Att 30dB

RBW 16 kHz
VBW 51 kHz
SWT 1.001333 s

[TLAV VEW Marker 1 [T1]
-48.44 dBm

698.99 MHz 45 Ref25.dBm

Channel | 23130 | 1RB
REW 16 kHz [T AV VEW Marker 1 [T1]
VBW 51 kHz -45.48 dBm
Att 30 0B SWT1s 716.40 MHz

Offset 15 dB

Offset 15 dB

DI-13.00dEm

DI-13.00dEm

/“"

il

L
W

@

MWW

Ny s

T T
Start 696.5 MHz 500 kHz/

' [cureav] !
Stop 701.5 MHz Start 713.5 MHz

T
500 kHz/

! [eurcau]
Stop 718.5 MHz

Channel |

23060

25 Ret 38 6am Att 30dB

RBW 16 kHz
VBW 51 kHz
SWTis

50 RB Channel | 23130 | 50 RB
MIAVVEN  yarcer 11r1] REA 16 iz MIAVVEW  yarcer11r1]
-39.57 dBm VBW ST iz -35.41 dBm
698.93 MHz 45 ReET35 dBm Att 3048 SWT1s 716.02 MHz

Offset 15 dB

Offset 15 dB

DI-13.00dEm

I D300 dEm

T
Start 696.5 MHz

T [eureav] T
Stop 701.5 MHz. Start 713.5 MHz

l [Bureau]
Stop 718.5 MHz
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LTE Band 66

Channel Bandwidth: 5 MHz

Channel |

131997 | 1 RB Channel | 132647 | 1 RB
RBW 16 kHz MUAVVEW i RBW 16 kHz MIAVVEW e
VBW 51 kHz . 2534 gBm VBWW 51 kHz ) 2831 gBm
45 Ref 35 @Bm Att 309 SWT 10013338 171000 GHz 45 Ret 25 dBm At 3008 sWT1s 170000 GHe
| oftsetisas | offsetts8
A i
DI-13.00dEm I kN DI-13.00dBm a 1N

[ M o

il ,
! ol

S

[T

@

T T T
Start 1.7075 GHz

T
500 kHz/

T
Stop 1.7125 GHz

Start 1 7?“/5 GHz EEIIEI kHz/ SIUD‘\I.TBZE GHz
Channel | 131997 | 25 RB Channel | 132647 | 25 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T11 RBW 16 kHz [T1] AV VEW Warker 1 [T1]
VBW 51 kHz . 2560 GBm VBWW 51 kHz ) _26.47 gBm
25 Ret 38 6am Att 30dB SWT1s 171000 GHz 2 Ret 35 Bm Aft 3098 SWT1s 1.78000 GHz
- Offset 15 B -

Offset 15 dB

DI-13.00dEm

DI-13.00dBm 7

T
Start 1.7075 GHz

T [eureav] T
Stop 1.7125 GHz Start 17775 GHz

T
500 kHz/

T [Gureau]
Stop 1.7825 Gz
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LTE Band 66

Channel Bandwidth: 10 MHz

Channel |

132622

| 1 RB

Ref 35 4Bl
35 n

Att 30dB

Offset 15 dB

DI-13.00dEm ]

M.AMJM
o

55 i i

T T
Start 1.7075 GHz 500 kHz/

T
Stop 1.7125 GHz

| BurEAU]
VERITAS

Channel | 132022 | 1 RB
REW 16 kHz MAVVEW REWW 16 kiz MAVVEW o
VBW 51 kHz § -40.22 dBm VBW 51 kHz ) -41.00 dBm
15 Rt 35 dBm At 3008 SWT 10013335 170885 GHz 15 Rt 35 dBm At 3008 SWTis 178113 Gz
" | offset1zas " | offset1sas
i B
D1-1300dEm /_f \‘M‘ D1-1300dEm I(/I \\
: / | / | 1
I o R (@)
- J i i J i T fevreav] T T T T T T T o e
Start 1.7075 GHz 500 k2! Stop 1.7125 GHz Start 1.7775 GHz 500 k2! Stop 1.7825 GHz
Channel | 132022 | 50 RB Channel | 132622 | 50 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T11 RBW 16 kHz [T1] AV VEW Marker 1 [T1]
VBW 51 kHz § 3157 dBm VBW 51 kHz ) -30.77 dBm
SWTis 170989 GHz 25 Ret 28 am Att 30dB SWTis 1.78001 GHz

Offset 15 dB

0 DT13.00dEm

i

[

T
Start 1.7775 GHz

| BurREAU]
VERITAS

T
Stop 1.7825 GHz
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LTE Band 66

Channel Bandwidth: 15 MHz

Offset 15 dB

Channel | 132047 | 1 RB Channel | 132597 | 1 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T1] RBW 16 kHz [T1] AV VEW Warker 1 [T1]
VBW 51 kHz -40.05 dBm VBW 51 kHz -42.99 dBm
45 Ref35.dBm Att 30dB SWT 1001333 s 170832 GHz 2. Ret35.0Bm Aft 30 9B SWT1s 1.78013 GHz
- Offset 15 dB Offset 15 dB
i i
D1-1300dEm /ﬂ/ \\.\% DI -13.00dBm f/ \
l / \ / \
| \“ ~ J 1
jffm(\“ M . MWMV\
I e T QTSI T
- T T T T T T [sureav] e T i T T [Euhcaul
Start 1.7075 GHz 500 kHz/ Stop 1.7125 GHz Start 1.7775 GHz 500 kHz/ Stop 1.7825 GHz
Channel | 132047 | 75 RB Channel | 132597 | 75 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T11 RBW 16 kHz [T1] AV VEW Warker 1[T1]
VBW 51 kHz -30.22 dBm VBW 51 kHz -33.68 dBm
45 Ref35.Bm Att 30dB SWTis 170989 GHz 35 REf25.0BM Aft 3098 SWTis 178000 GHz

Offset 15 dB

et

DI-13.00dEm

|
!\ #ﬁdsn
et

T
Start 1.7075 GHz

T [eureav] T
Stop 1.7125 GHz Start 17775 GHz
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LTE Band 66

Channel Bandwidth: 20 MHz

Channel | 132072 | 1 RB Channel | 132572 | 1 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T1] RBW 16 kHz [T1] AV VEW Marker 1 [T1]
VBW 51 kHz -39.96 dBm VBW 51 kHz 8354 dBm
45 Ref35.dBm Att 30dB SWT 1001333 s 170873 GHz 25 Ref3508m Att 30 dB SWT1s 178033 GHz

Offset 15 dB

Offset 15 dB

N

DI-13.00dEm

O DTTs00dEy %

i
e

\

M—wmwmm

i)

[ R A e o LT T T
= ! T T 1 T ! [eureau] = ! T T 1 T T ! [eureau]
Start 1.7075 GHz. 500 kHz/ Stop 1.7125 GHz Start 1.7775 GHz. 500 kHz/ Stop 1.7825 GHz
Channel | 132072 | 100 RB Channel | 132572 | 100 RB
RBW 16 kHz [T1] AV VEW Marker 1 [T11 RBW 16 kHz [T1] AV VEW Marker 1 [T11
VBW 51 kHz . _43.00 B VBW 51 kHz . _43.93 gBm
16 Ref35 dBm Aft 3098 SWT1s 170988 GHz 26 Rer38 dBm Aft 3098 SWT1s 178001 Gz
" | offset1zas " | ofset1zas
DI-13.00d6m i Y B 1o WS o T |

VPRt ol e |
T

T T T
Start 1.7075 GHz

T [eureav] T
Stop 1.7125 GHz Start 1.7775 GHz.
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Stop 1.7825 GHz

Report No.: RF180521C04-1

Page No. 67 / 140

Report Format Version: 6.1.1




)

J828,

[BUREAU |
VERITAS

4.6 Peak to Average Ratio

4.6.1 Limits of Peak to Average Ratio Measurement

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

4.6.2 Test Setup

Communication

Simulator Power Splitter | I: Spectrum Analyzer

10 dB Attenuation

Pad
EUT

4.6.3 Test Procedures

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

LTE Band 4
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fre(&l:_'ezr;cy (dB) Channel Fr?&t:_g;cy (dB)
QPSK 16QAM QPSK 16QAM

19975 1712.5 4.33 4.75 20000 1715.0 4.36 5.07
20175 1732.5 4.52 4.71 20175 1732.5 4.37 4.75
20375 1752.5 451 4.70 20350 1750.0 4.36 5.34

Spectrum Plot

of Worst Value

5 MHz / 16QAM

10 MHz / 16QAM

—
[ Keyright Spectnum Analyzer - Powar Stat CCDF

T " i 01:02:24 8M Aug 02, 2018
Center Freq 1.712500000 GHz Center Freq: 1.712500000 GHz Radio Std: None.

Average Power

21.26 dBm

0.01
0.001 %
0.0001 %

Trig: RF Burst Counts:1.00 Mi1.00 Mpt
SFGainlow  #Amen: 30 dB
Free Run|
Average Power [——
Video
22.51 dBm (IF Envelope)
48.62 % at 0dB T
Linel:|
[ S|
2.83 dB sl
413 dB |
475dB External 21/
5.07d8 e
0.001% 95.30dB RF Burst,
0.0001 % 5.43dB (Wideband)
Peak 5.48 dB
27.99 dBm More]
0.0001 %l . 10f2

Peak

Info BW 5.0000 MHz

—
[ Keysight Spectnam Analyzar - Power Stat CCDF

TR &
Center Freq 1.750000000 GHz

48.39 % at 0dB

3.26 dB
467 dB
5.34dB
5.73dB
6.02 dB
6.13 dB

6.65 dB
27.91dBm

i 01:40:14 8 Aug 02, 2018
Center Freq: 1.750000000 GHz Radio Std: None.

Trig: RF Burst Counts:1.00 Mi1.00 Mpt

SFGainLow #Anen: 30 dB

Free Run)|

Video
(IF Envelope)

Linel:|

i

External 21|
0.01 %

RF Burst
(Wideband)

oy
0.0001 ADdB

Info BW 10.000 MHz
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LTE Band 4
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
. Peak to Average Ratio . Peak to Average Ratio
requency (dB) requency (dB)
Channel (MH2) Channel (MH2)
QPSK 16QAM QPSK 16QAM
20025 1717.5 4.28 4.81 20050 1720.0 4.29 4.84
20175 17325 4.47 4.80 20175 1732.5 4.62 4,71
20325 1747.5 4.56 4.78 20300 1745.0 4.42 4.94
Spectrum Plot of Worst Value
15 MHz / 16QAM 20 MHz / 16QAM

02.07:42 0 Aug 02, 2018 oo <. R I 03.28:28 0 Aug 02, 2018
Center Freq 1.745000000 GHz Center Freq: 1.745000000 GHz Radio Std: None

g L R
Center Freq 1.717500000 GHz

Center Freq: 1.717500000 GHz Radio Std: None
S Trig: RF Burst Counts:1.00 Mi1.00 Mpt S Trig: RF Burst Counts:1.00 Mi1.00 Mpt
SFGainiow  #Aten: 30 dB #FGainLow  #Atten: 30 dB
Free Run| Free Run|
Average Power [—— Average Power [——
Video Video
22.55 dBm F En\fel:ape)b 21.83 dBm F En\fel:ape)b
48.38 % at 0dB T 48.45 % at 0dB T
Linel| Linel|
[ S| [ S|
2.77 dB sl 2.98 dB sl
411 dB | 4.35dB |
4.81d8 External2r| AN 494a8 | External 2p)
0.01% 5.15dB R 0.01% 5.24 dB 0.01% S
0.001% 3.31dB RF Burst, 0.001% 5.45d8 RF Burst,
0.0001 % 5.35dB 1001 % (Wideband) 0.0001 % 5.56 dB (Wideband)
Peak 5.36 dB Peak 5.59 dB
27.91 dBm More] 27.42 dBm More]
0.0001 %l 10f2 0.0001 %5 10f2

Info BW 25.000 MHz Info BW 25.000 MHz
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LTE Band 12
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
- Peak to Average Ratio . Peak to Average Ratio
requency (dB) requency (dB)
Channel (MH2) Channel (MH2)
QPSK 16QAM QPSK 16QAM
23035 701.5 4.96 5.12 23060 704.0 4,79 5.77
23095 707.5 4.68 5.18 23095 707.5 4.75 551
23155 713.5 4.63 5.04 23130 711.0 4.68 5.09
Spectrum Plot of Worst Value
5 MHz / 16QAM 10 MHz / 16QAM

09:21:21 PMAug 02, 2018

oo <. R I 050144 PM fusg 02, 2018 oo <. R I
Center Freq 707.500000 MHz Center Freq: 707.500000 MHz Radio Std: None Center Freq 704.000000 MHz Center Freq: 704.000000 MHz Radio Std: None

S Trig: RF Burst Counts:1.00 Mi1.00 Mpt S Trig: RF Burst Counts:1.00 Mi1.00 Mpt
SFGainiow  #Aten: 30 dB SFGainiLow  #Amen: 30 dB
Free Run| Free Run|
Average Power [—— Average Power [——
Video Video
23.02 dBm Y (F Envelope)’ 22.42 dBm . (F Envelope) |
47.41 % at 0dB T 47.37 % at 0dB —
Linel| Linel|
— —
284 dB External 11| 334 dB External 11|
4.46 dB | 5.01 dB |
5.18dB External2r| AN 57rd8 § ‘ External 2p)
0.01% 5.51dB R 0.01% 6.26 dB 0.01 %] } ——
0.001% 5.62dB 0.001% 6.49dB
N RF Burst N RF Burst
0.0001 % 5.68dB 1001 % (Wideband) 0.0001 % 6.53dB (Wideband)
Peak 5.69 dB Peak 6.53 dB
28.71 dBm More] 28.95 dBm More
10f2 0.0001 %°—o 10f2

Info BW 5.0000 MHz Info BW 10.000 MHz
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LTE Band 66
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
. Peak to Average Ratio . Peak to Average Ratio
requency (dB) requency (dB)
Channel (MH2) Channel (MH2)
QPSK 16QAM QPSK 16QAM
131997 17125 4.47 4.67 132022 1715.0 4.29 4.69
132322 1745.0 4.26 4.65 132322 1745.0 4.52 4.77
132647 1777.5 4.49 4.71 132622 1775.0 4.38 4.77
Spectrum Plot of Worst Value
5 MHz / 16QAM 10 MHz / 16QAM

i 08:17:59 PM g 13, 2018 08:45.00 PM g 13, 2018

i i
Center Freq: 1.775000000 GHz Radio Std: None.

RN R RN R
Center Freq 1.777500000 GHz Center Freq 1.775000000 GHz

Center Freq: 1.77500000 GHz Radio Std: None
S Trig: RF Burst Counts:1.00 Mi1.00 Mpt S Trig: RF Burst Counts:1.00 Mi1.00 Mpt
SFGainlow  #Amen: 30 dB #FGainLow  #Atten: 30 dB

Free Run| Free Run|
Average Power [—— Average Power [——

Video Video
21.70 dBm (F Envelope)’ 21.70 dBm (F Envelope) |
47.92 % at 0dB T 48.13 % at 0dB T
Linel| Linel|
[ S| [ S|
2.66 dB sl 2.68 dB sl
4.06 dB | 4.06 dB |
47148 External2r| AN 4Tras § External 2p)
0.01% 5.06 dB R 0.01% 5.07 dB 0.01% S

2 2

0.001%  35.24dB RF Burst, 0.001% 52348 RF Burst,

0.0001 % 5.32dB 1001 % (Wideband) 0.0001 % 5.28 dB (Wideband)

Peak 5.34 dB Peak 5.32dB

27.04 dBm More 27.02 dBm More
0.0001 %l 10f2 0.0001 %5 10f2

Info BW 5.0000 MHz Info BW 10.000 MHz
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LTE Band 66
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
. Peak to Average Ratio . Peak to Average Ratio
requency (dB) requency (dB)
Channel (MH2) Channel (MH2)
QPSK 16QAM QPSK 16QAM
132047 1717.5 4.70 5.01 132072 1720.0 4.69 4.68
132322 1745.0 4.70 4.70 132322 1745.0 4.40 4.77
132597 1772.5 4.54 4.79 132572 1770.0 4.50 4.96
Spectrum Plot of Worst Value
15 MHz / 16QAM 20 MHz / 16QAM

i 09:10:59 PM g 13, 2018 095442 PM g 13,2018

i i
Center Freq: 1.770000000 GHz Radio Std: None.

RN R RN R
Center Freq 1.717500000 GHz Center Freq 1.770000000 GHz

Center Freq: 1.717500000 GHz Radio Std: None
S Trig: RF Burst Counts:1.00 Mi1.00 Mpt S Trig: RF Burst Counts:1.00 Mi1.00 Mpt
SFGainiow  #Aten: 30 dB #FGainLow  #Atten: 30 dB
Free Run| Free Run|
Average Power [—— Average Power [——
Video Video
22.63 dBm F En\fel:ape)b 21.54 dBm F En\fel:ape)b
48.87 % at 0dB T 48.76 % at 0dB T
Linel| Linel|
[ S| [ S|
2.95 dB sl 2.95 dB sl
4.35dB | 4.35dB |
5.01d8 External2r| AN 49ad8 | External 2p)
0.01% 5.21dB R 0.01% 5.39 dB 0.01% S
0.001% 3.33dB RF Burst, 0.001% 55948 RF Burst,
0.0001 % 5.38dB 1001 % (Wideband) 0.0001 % 5.66 dB (Wideband)
Peak 5.45dB Peak 5.71dB
28.08 dBm More] 27.25 dBm More]
0.0001 %l 10f2 0.0001 %5 10f2

Info BW 25.000 MHz Info BW 25.000 MHz
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4.7 Conducted Spurious Emissions

4.7.1 Limits of Conducted Spurious Emissions Measurement

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

4.7.2 Test Setup

Communication ]
Simulator Power Splitter ‘ i Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT

4.7.3 Test Procedure

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

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

c. Measuring frequency range is from 1 GHz to 27 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =1 MHz and VBW = 3 MHz is used for conducted emission measurement.
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4.7.4 Test Results
LTE Band 4
Channel Bandwidth: 5 MHz
Channel 19975
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1]1 AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VBW 300 kHz _47.65 dBm VBW 3 MHz 25.20 dBm
45 Ref 25 dBm Att 30dB SWT 501.308267 845.29 MHz 25 Ref358m Alt 30dB SWT 501.308267 171058 GHz
Offset 15 dB mf;eHEdB
D1-1300dBm D1-1600dBm
T ’4D_M i
-55-1 -55
T T T T T T T T T [BurEAU| T T T T T T T [BurREAU|
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHz [T1]1 AP VIEW Marker 1 [T1]
VBW 3 MHz 23.85 dBm
45 Ref 25 dBm Aft 30 dB SWT 501.308267 2639391 GHz
Offset 15 dB
0 Bi-1300dEm
1
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LTE Band 4

Channel Bandwidth: 5 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VB 300 kHz . 45,60 dBm VBW 3 WHZ . 24.93 dBm
25 B35 d8m At 30 dB SWT 501.308267 81374 MHz 25 Ref35d8m Att 30 dB SWT 501.308267 173038 GHz
Offset 15dB Offset 15 dB

D1 -13.00 dBm

DI -1E00dEm

Start @ kiz 99.99 WHz/ Stop 1 GHz Start 1 GHz 900 HHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
ABW 1 NHz MAPVEW e
VBW 3 MHz § 25,08 dBm
25 Ref 38 dBm Att 30dB ST 501.308267 26,4157 GHz
| offset1sas

D1 -13.00 dBm

T T T
Start 10 GHz

T
17 GHz/

! [BuUREAU]
Stop 27 GHz
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LTE Band 4

Channel Bandwidth: 5 MHz

Channel 20375

Frequency Range: 9 kHz ~ 1 GHz

RBW 100 kHz TIAPVEW et mp RBW 1 WHz TIAPVEW et my
VBW 300 kHz 4583 dBm VBW 3 Wz 2456 dBm
45 ReT35 dBm At 30 dB SWT 501.308267 86825 MHz 45 Ref35 dBm Aft 30 dB SWT 501.306267 175015 GHz
Offset 15 dB Offset 15 dB
DI-1300dEm DI -1}.00dEm
- -0 —M

D1 -13.00 dBm

T T T
Start 10 GHz

T
17 GHz/

T
Stop 27 GHz

[BuUREAU]
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Start @ kiz 99.99 WHz/ Stop 1 GHz Start 1 GHz 900 HHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
ABW 1 NHz MAPVEW e
VBW 3 MHz § 2458 gBm
25 Ref 38 dBm Att 30dB ST 501.308267 26.06070 GHz
| offset1sas
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LTE Band 4
Channel Bandwidth: 10 MHz
Channel 20000
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]

VBW 300 kHz _45.44 dBm VBW 3 MHz 2533 dBm
45 Ref 25 dBm Att 30dB SWT 501.308267 $01.59 MHz 25 Ref358m Alt 30dB SWT 501.308267 171058 GHz

Offset 15 dB Offget 15 dB

DI -1300dBm

DI-1E00dBm

0 Di-1300dEm

T T
Start 10 GHz 1.7 GHz/

! [BureAu]
Stop 27 GHz

Report No.: RF180521C04-1

5 T T T T T T T [BurREAU | -5 T T T T T T T m
Start 9 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 HHz MHAPVEW ey my
VEW 3 MHz ) _25.40 B
25, ReT 35 dim Att 30dB ST 501.308267 26 18650 GHE
" | offset1zas
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LTE Band 4
Channel Bandwidth: 10 MHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RB\‘.'_\/ 100 kHz. [T11 AP VIEW Marker 1 [T1] RB\‘.'_H MHz [T1] AP VIEW Marker 1 [T1]
45 Ref35dBm Aft 30dB \;‘?#5510:;(3322&7 g;ﬁi;ﬁﬁ.ﬁ 25 Rel 38 d8m At 30 dB \:;'?gssnl;"lznszw 13;;32’3‘2
Offset 15 dB Offset 15 dB

D1 -13.00 dBm

DI -1E00dEm

Start @ kiz 99.99 WHz/ Stop 1 GHz Start 1 GHz 900 HHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
ABW 1 NHz MAPVEW e
VBW 3 MHz § 28,38 dBm
25 Ref 38 dBm Att 30dB ST 501.308267 2283473 GHz
| offset1sas

D1 -13.00 dBm

T T T
Start 10 GHz

! ! [eureav]
1.7 GHz/ Stop 27 GHz
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LTE Band 4

Channel Bandwidth: 10 MHz

Channel 20350

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VB 300 kHz . 4733 6Bm VBW 3 WHZ . 22,42 gBm
25 B35 d8m At 30 dB SWT 501.308267 57664 MHz 25 Ref35d8m Att 30 dB SWT 501.308267 174523 GHz
Offset 15dB Offset 15dB
1

D1 -13.00 dBm

DI 1500 dEm

Start @ kiz 99.99 WHz/ Stop 1 GHz Start 1 GHz 900 HHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
ABW 1 NHz MAPVEW e
VBW 3 MHz § 2888 gBm
25 Ref 38 dBm Att 30dB ST 501.308267 26.05800 GHz
| offset1sas

D1 -13.00 dBm

T T T
Start 10 GHz

T
17 GHz/

! [BuUREAU]
Stop 27 GHz
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DI -1300dBm

LTE Band 4
Channel Bandwidth: 15 MHz
Channel 20025
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]

VBW 300 kHz _45.89 dBm VBW 3 MHz 24.99 dBm
45 Ref 25 dBm Att 30dB SWT 501.308267 856.29 MHz 25 Ref358m Alt 30dB SWT 501.308267 171103 GHz

Offset 15 dB Offget 15 dB

DI-1E00dBm

0 Di-1300dEm

T T
Start 10 GHz 1.7 GHz/

! [BureAu]
Stop 27 GHz

Report No.: RF180521C04-1

T T T T T T T T T [eureau] - T T T T T [eurReau]
Start 9 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 HHz MHAPVEW ey my
VBW 3 HHz . 25.00 dBm
25 Ref 38 ¢Bim At 30dB SWT 501.308267 2628681 GHz
" | offset1zas
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LTE Band 4

Channel Bandwidth: 15 MHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VEW 300 kHz 4750 dBm VBW 3 MHZ 24.26 dBm
45 Ref35dBm Aft 30dB ST 501.308267 54144 MHz 25 Rel 38 d8m At 30 dB SWT 501.308267 172633 GHz
- Offset 15 dB - Offset 15 dB
D1 -13.00 dBm D1 -15.00 dBm
-40 |
1
| @ |- @
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VBW 3 MHz -25.73 dBm
45 Ref35dBm Att 30dB SWT 501.308267 2510815 GHz
Offset 15dB

D1 -13.00 dBm

T T T
Start 10 GHz

T
17 GHz/

! [BuUREAU]
Stop 27 GHz
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LTE Band 4
Channel Bandwidth: 15 MHz
Channel 20325
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RB\‘.'_\/ 100 kHz [T1] AP VIEW Marker 1 [T1] RB\‘.'_H MHz [T1] AP VIEW Marker 1 [T1]
45 Ref35dBm Aft 30dB \;‘?#5510:;(3322&7 ;;i;; mr; 25 Rel 38 d8m At 30 dB \:;'?gssnl;"lznszw 1 ﬁxé gﬁ{;
Offset 15dB Offget 15 dB

D1 -13.00 dBm

DI 1500 dEm

Start @ kiz 99.99 WHz/ Stop 1 GHz Start 1 GHz 900 HHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
ABW 1 NHz MAPVEW e
VBW 3 MHz § 28,48 gBm
25 Ref 38 dBm Att 30dB ST 501.308267 26.05730 GHz
| offset1sas

D1 -13.00 dBm

T T T
Start 10 GHz

! ! [eureav]
1.7 GHz/ Stop 27 GHz
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LTE Band 4
Channel Bandwidth: 20 MHz
Channel 20050
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 300 kHz _47.39 dBm VBW 3 MHz 26.17 dBm
45 Ref 25 dBm Att 30dB SWT 501.308267 989.44 MHz 25 Ref358m Alt 30dB SWT 501.308267 171148 GHz
Offset 15 dB Offget 15 dB
DI -1300dBm D1 -1600 dBm
- |
T ’““M

B T RS A1)

dBm

T
Start 10 GHz

T T [BurREAU |
17 GHz/ Stop 27 GHz
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T T T T T T T T T [eureau] - T T T T T [eurReau]
Start 9 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 HHz MHAPVEW ey my
VBW 3 HHz . 2615 dBm
25 Ref 38 ¢Bim At 30dB SWT 501.308267 26.47807 GHz
" | offset1zas
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LTE Band 4

Channel Bandwidth: 20 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VB 300 kHz . 47580 gBm VBW 3 WHZ . 25,30 gBm
25 B35 d8m At 30 dB SWT 501.308267 815.69 MHz 25 Ref35d8m Att 30 dB SWT 501.308267 172353 GHz
Offset 15dB Offset 15 dB

D1 -13.00 dBm

DT 1500 dEm

Start @ kiz 99.99 WHz/ Stop 1 GHz Start 1 GHz 900 HHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
ABW 1 NHz MAPVEW e
VBW 3 MHz § 26,8 gBm
25 Ref 38 dBm Att 30dB ST 501.308267 2382088 GHz
| offset1sas

D1 -13.00 dBm

T T T
Start 10 GHz

T
17 GHz/

T
Stop 27 GHz
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LTE Band 4

Channel Bandwidth: 20 MHz

Channel 20300

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VB 300 kHz . 45,88 dBm VBW 3 WHZ . 25,51 Bm
25 B35 d8m At 30 dB SWT 501.308267 691.88 MHz 25 Ref35d8m Att 30 dB SWT 501.308267 173523 GHz
Offset 15dB Offset 15 dB

D1 -13.00 dBm

DI 1500 dEm

Start @ kiz 99.99 WHz/ Stop 1 GHz Start 1 GHz 900 HHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
ABW 1 NHz MAPVEW e
VBW 3 MHz § 28,40 gBm
25 Ref 38 dBm Att 30dB ST 501.308267 2832711 GHz
| offset1sas

D1 -13.00 dBm

T T T
Start 10 GHz

T
17 GHz/

T
Stop 27 GHz

[BuUREAU]
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel 23035

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range:

1 GHz ~ 10 GHz

RBW 100 kHz THAPVEW ey my RBW 1 NHz TIAPVEW ey my
VBW 300 kHz 25.13 dBm VBW 3 MHz 2974 dBm
25, ReT 35 dim Att 30dB SIWT 501.308267 £99.28 MHz 25 ReT35 dim Att 30dB SIWT 501.308267 8.51402 GHz
Offset 15 dB . Offset 15 dB
" DI-1500d6m P BI1500dEm
1
-50-
T T T T T T T T T | aEr - T T T T T T T [eurReau]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
RBW 100 kHz MIAPVEW oy mp RBW 1 hiHz MIAPVEW ey )
VBW 300 kHz 23.53 dBm VBW 3 MHz 2037 dBm
25, ReT35 dBim At 30dB SWT 501.308267 705.33 MHz 45 ReT35 dBim At 30dB ST 501.308267 100185 GHz
Offset 15 dB Offset 15 dB
T
D1 1500 dBm b1 1500 dEm
1

5 T T T T T T T T | EEaErTm -5 T T T T T T Y
Start 8 kHz 99.89 WHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 23155
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RABW 100 kHz MUAPVEW ey RBW 1 NHz MUAPVEW ey

VB 300 kHz . 2351 Bm VBW 3 WHZ . 20,88 dBm
25 Ref 38 dBm At 30dB SINT 501308267 71125 Mz 25 Ref 38 dBm Alt 30dB SWT 501.308267 471043 Gz

Offset 15 48 Offset 15 48
T
DT =o0dEn 0T DT T=o0dEm
1

T T T
99.99 MHz/

T 1
Stop 1 GHz

o reay] T T
Start 1 GHz 900 MHz/

T
Stop 10 GHz

[eureaul
VERITAS
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LTE Band

12

Channel Bandwidth: 10 MHz

Channel 23060

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

RBW 100 kiz
VBW 300 kHz
SWT 501.308267

[T1] AP VIEW

Ref 35 dBm
Offset 15 dB

At 30dB

3

T

DI -1300dBm

5] ‘

Marker 1 [T1]

23.74 4Bm
699.83 MHz

3

RBW 1 hiHz TIAPVEW ey my
VBW 3 MHz 3012 4Bm
Ref 35 dBm Att 30dB SWT 501308267 471808 GHz

Offset 15 dB

D1 -13.00dBm

(

I T T T T T T T T 1 [EuUREAU | -5 T T T T T T T [EurREAU |
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 23095
Freqguency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 300 kHz 23.85 dBm VBW 3 MHz 30.11dBm
45 Ref35.dBm Att 30 dB SWT 501.308267 703.18 MHz 45 Ref35.dBm Att 30 dB SWT 501308267 579183 GHz

Offset 15 4B

T

DI -1300dBm

Offset 15 4B

D1 -1300dBm

I T T T T T T T T 1 [BEUREAU | T T T T T T T [BEUREAU |
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 23130
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
'VBW 300 kHz 2407 dBm VBW 3 MHz 2991 dBm
35 Ref 35 dBm Aft 30dB SWT 501.308267 706.83 MHz 35 Ref38dBm Aft 30dB SWT 501.308267 9.10715 GHz
Offset 15dB Offset 15dB
-
. D1 -13.00 dBm . D1 -13.00 dBm
1
5 T T T T T T T T mm 5 T T T T T T T [Burcau ]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
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Frequency Range: 10 GHz ~ 27 GHz

LTE Band 66
Channel Bandwidth: 5 MHz
Channel 131997
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]

VBW 300 kHz VBW 3 MHz 2539 dBm
a5 Ref 35 dBm Aft 30dB SWT 501.308267 35 Ref 35 dBm Alt 30 dB SWT 501.308267 1.71013 GHz

Offset 15 dB Offget 15 dB

DI-1E00dBm

T [eureau]
Stop 1GHz  MUECEREEN

T
Start 1 GHz

T
900 MHz/

T [eurReau]
Siop10GHz  MICCEREEE

0 Di-1300dEm

T T
Start 10 GHz 1.7 GHz/

! [BureAu]
Stop 27 GHz

RBW 1 MHz MHAPVEW ey my
VBW 3 MHz _2518dBm
25, ReT 35 dim Att 30dB SWT 501308267 26 02945 GHr
Offset 15 48
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LTE Band 66

Channel Bandwidth: 5 MHz
Channel 132322
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VEW 300 kHz _45.34 dBm VBW 3 MHZ 25.95 dBm
45 Ref35dBm Aft 30dB SWT 501.308267 516.79 MHz 25 Rel 38 d8m At 30 dB SWT 501.308267 174253 GHz
- Offset 15 dB - Offget 15 dB
D1 -13.00 dBm D1 -15.00 dBm
T -40 |
| @ |- @
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VBW 3 MHz 2435 dBm
45 Ref35dBm At 30 dB SWT 501.308267 2381234 GHz
- Offset 15 dB

D1 -13.00 dBm

T T T
Start 10 GHz

T
17 GHz/

! [BuUREAU]
Stop 27 GHz
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LTE Band 66

Channel Bandwidth: 5 MHz

Channel 132647

Frequency Range: 9 kHz ~ 1 GHz

RBW 100 kHz TIAPVEW et mp RBW 1 WHz TIAPVEW et my
VBW 300 kHz 4715 dBm VBW 3 Wz 2432 dBm
45 ReT35 dBm At 30 dB SWT 501.308267 868,58 MHz 45 Ref35 dBm Aft 30 dB SWT 501.306267 177538 Gz
Offset 15 dB Offset 15 dB
DI-1300dEm DI -1300dEm
. | |
T -0 —W v

D1 -13.00 dBm

T
Start 10 GHz

T T T
17 GHz/

T
Stop 27 GHz
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Start @ kiz 99.99 WHz/ Stop 1 GHz Start 1 GHz 900 HHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
ABW 1 NHz MAPVEW e
VBW 3 MHz § 28,80 gBm
25 Ref 38 dBm Att 30dB ST 501.308267 268 33441 GHz
| offset1sas
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LTE Band 66
Channel Bandwidth: 10 MHz
Channel 132022
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]

VBW 300 kHz _47.25 dBm VBW 3 MHz 26.19 dBm
45 Ref 25 dBm Att 30dB SWT 501.308267 §29.69 MHz 25 Ref358m Alt 30dB SWT 501.308267 17108 GHz

Offset 15 dB Offget 15 dB

DI -1300dBm

DI-1E00dBm

25 Ref 38 ¢Bim

5 T T T T T T T T [BurREAU | -5 T T T T T T T [BurREAU |
Start 9 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 HHz [T11 AP VIEW
VBW 3 MHz

Marker 1 [T1]
25
Att 30dB ST 501.308267

Offset 15 dB

-25.55 dBm
2635481 GHz

0 Di-1300dEm

T
Start 10 GHz

T
1.7 GHz/

! [BureAu]
Stop 27 GHz
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LTE Band 66

Channel Bandwidth: 10 MHz

Channel 132322

Frequency Range: 9 kHz ~ 1 GHz

RBW 100 kHz TIAPVEW et mp RBW 1 WHz TIAPVEW et my
VBW 300 kHz 45685 dBm VBW 3 Wz 2584 dBm
45 ReT35 dBm At 30 dB SWT 501.308267 879,24 MHz 45 Ref35 dBm Aft 30 dB SWT 501.306267 174073 GHz
Offset 15 dB Offget 15 dB
DI-1300dEm DI -1500dEm
T -0 —M “‘ N

D1 -13.00 dBm

T T T
Start 10 GHz

T
17 GHz/

T
Stop 27 GHz
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LTE Band 66
Channel Bandwidth: 10 MHz
Channel 132622

Frequency Range: 9 kHz ~ 1 GHz

D1 -13.00 dBm

T T T
Start 10 GHz

T
17 GHz/

T
Stop 27 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VB 300 kHz . 4712 Bm VBW 3 WHZ . 25,40 dBm
45 Ref35dBm Aft 30dB ST 501.308267 863,34 MHz 45 Ref35dBm Aft 30dB SWWT 501.308267 477083 GHz
Offset 15dB Offset 15 dB
D1 -13.00 dBm D1 -13.00 dBm
T -ABfM
Start 9 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz. 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VBW 3 MHz 2569 dBm
45 Ref35dBm Aft 30dB SWT 501.308267 24.07415 GHz
- Offset 15 dB
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DI -1300dBm

LTE Band 66
Channel Bandwidth: 15 MHz
Channel 132047
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]

VBW 300 kHz _47.74 dBm VBW 3 MHz 26.04 dBm
45 Ref 25 dBm Att 30dB SWT 501.308267 95819 MHz 25 Ref358m Alt 30dB SWT 501.308267 171148 GHz

Offset 15 dB Offget 15 dB

DI-1E00dBm

0 Di-1300dEm

T T
Start 10 GHz 1.7 GHz/

! [BureAu]
Stop 27 GHz
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LTE Band 66

Channel Bandwidth: 15 MHz

Channel 132322

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] AP VIEW Marker 1 [T1] RBW 1 MHz [T1] AP VIEW Marker 1 [T1]
VB 300 kHz . 4758 gBm VBW 3 WHZ . 2573 gBm
25 B35 d8m At 30 dB SWT 501.308267 85824 MHz 25 Ref35d8m Att 30 dB SWT 501.308267 173843 GHz
Offset 15dB Offset 15 dB

D1 -13.00 dBm

DI 1500 dEm

Stant 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 3 MHz §
s Ref 35 dBm Aft 30 dB

-25.60 dBm
SWT 501.308267

Offset 15 dB

23.85144 GHz

D1-1300

dBm

T
Start 10 GHz

T T T
17 GHz/

! [BuUREAU]
Stop 27 GHz
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LTE Band 66
Channel Bandwidth: 15 MHz
Channel 132597
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RB\‘.'_\/ 100 kHz [T1] AP VIEW Marker 1 [T1] RB\‘.'_H MHz [T1] AP VIEW Marker 1 [T1]
45 Ref35dBm Aft 30dB \;‘?#5510:;(3322&7 9:; 5; mr; 25 Rel 38 d8m At 30 dB \:;'?gssnl;"lznszw 1 ,2,535:: gﬁ{;
Offset 15dB Offset 15dB
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T T T T T T
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Start 10 GHz

! ! [eureav]
1.7 GHz/ Stop 27 GHz
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LTE Band 66
Channel Bandwidth: 20 MHz
Channel 132072
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]

VBW 300 kHz _47.58 dBm VBW 3 MHz 25.82 dBm
45 Ref 25 dBm Att 30dB SWT 501.308267 914,89 MHz 25 Ref358m Alt 30dB SWT 501.308267 171183 GHz

Offset 15 dB Offget 15 dB

DI-1E00dBm

0 Di-1300dEm

T T
Start 10 GHz 1.7 GHz/

! [BureAu]
Stop 27 GHz
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LTE Band 66
Channel Bandwidth: 20 MHz
Channel 132322
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]

VBW 300 kHz _47.25 dBm VBW 3 MHz 26.15 dBm
45 Ref 25 dBm Aft 30 dB SWT 501.308267 89719 MHz 45 Ref28.dBm Aft 30 dB SWT 501.308267 173686 GHz

Offset 15 dB Offget 15 dB

DI -1300dBm

DI-1500dBm
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T T T T T [eureau] T T T T T T T [eurReau]
Start 9 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 HHz MHAPVEW ey my
VBW 3 HHz . 2613 dBm
25 Ref 38 ¢Bim At 30dB SWT 501.308267 25.08960 GHz
" | offset1zas
0 Di-1300dEm
T
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T T T
Start 10 GHz

T
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Stop 27 GHz
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Channel Bandwidth: 20 MHz

Channel 132572

Frequency Range: 9 kHz ~ 1 GHz
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RBW 100 kiz
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Ref 35 dBm
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Offset 15 dB
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Frequency Range: 10 GHz ~ 27 GHz
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4.8 Radiated Emission Measurement

4.8.1 Limits of Radiated Emission Measurement

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

4.8.2 Test Procedure

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

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

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

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

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

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable
EUT& . 3m .
Support Unjts ' '
—(:)—E:I
\ Turn Table

1.
80cm—( ——
L

Ground Plane

Test Receiver

N [ —

O 0O O O
/W] 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I
Turn Table D -
Absorber
_ e
150 r My ==
50¢ AMMMAAA
= T

Ground Plane

Test Receiver

N [ —

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

LTE Band 4
Channel Bandwidth: 5 MHz / QPSK
I

Low Channe

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1
0Le'.nel (dBm}) Date: 08-11-2018
-10.04 PARTZ7
-20.0]
-30.0| 2
-40.0| &
-50.0|
-60.0|
-70.0|
8 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak Cat-M1 Band 4 QPSK 5M Link L-CH
Tested by: Thomas Wei
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 3425.80 -41.89 -33.55 -13.00 -28.89 -8.34 Peak
2 pp 5137.50@ -31.92 -38.18 -13.80 -18.92 -1.74 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2

DLevel (dBm}) Date: 03-11-2013

-10.0] PART27

-20.0

-30.0

Ka

-40.0|

-50.0

-60.0

-70.0

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 4 QPSK_S5M Link_L-CH
Tested by: Thomas Wei
Read Limit Over
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3425.08 -46.74 -38.48 -13.86@ -33.74 -8.34 Peak
2 pp 5137.58 -42.82 -48.28 -13.80 -29.82 -1.74 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
DLe\reI{dBm} Date: 08-11-2018
-10.0 PART2T
8
-20.0
-30.0
7
-40.0|
-50.0
-60.0 & 55
-T0.0
$ 30 1000. 3000, 5000. T000. 9000, 11000. 13000. 15000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 4 QPSK _5M Link M-CH

Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

43.58 -46.29 -44.82 -13.08 -33.29 -1.47 Peak
53.28 -58.72 -44.91 -13.88 -37.72 -5.81 Peak
177.44 -59.75 -52.86 -13.808 -46.75 -6.89 Peak
293.84 -608.43 -53.54 -13.08 -47.43 -6.89 Peak
701.24 -63.41 -63.33 -13.80 -58.41 -0.88 Peak
857.41 -63.78 -64.11 -13.808 -58.78 ©.33 Peak
3465.808 -36.41 -28.53 -13.60 -23.41 -7.88 Peak

pp 5197.88 -18.14 -16.87 -13.80 -5.14 -2.87 Peak

CO =] @ N b
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
l}Le"'el {dBm) Date: 08-11-2018
-10.0 PART2T
-20.0|
-30.0|
-40.0|
7
-50.0p
i
60.0f &
-70.0|
8 30 1000. 3000. 5000. T000. 9000. 11000. 13000. 15000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 4 QPSK_S5M Link_M-CH
Tested by: Thomas Wei
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 43.58 -38.93 -37.46 -13.8@ -25.93 -1.47 Peak
2 53.28 -52.38 -46.57 -13.8@ -39.38 -5.81 Peak
3 75.59 -57.84 -47.29 -13.80 -44.84 -9.75 Peak
4 161.92 -65.57 -68.59 -13.88 -52.57 -4.98 Peak
5 293.84 -67.34 -608.45 -13.808 -54.34 -6.89 Peak
6 717.73 -61.30@ -61.55 -13.80@ -48.3@ ©.25 Peak
7 3465.00 -48.20 -48.32 -13.88 -35.20 -7.88 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1

Level (dBm) Date: 08-11-2018

-10.0 FRRTLT

-20.0

-30.0

-40.0]

-60.0

-70.0

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 4 QPSK _5M Link H-CH
Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3585.8@ -52.59 -45.14 -13.80 -39.59 -7.45 Peak
2 pp 5257.58 -35.58 -33.86 -13.08 -22.58 -2.52 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2

0Level (dBm) Date: 08-11-2018

-10.0 PART27

-20.0]

-30.0

-40.0| q ]

-50.0

-60.0

-70.0

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 4 QPSK_5M Link_H-CH
Tested by: Thomas Wei
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3505.08 -43.73 -36.28 -13.00 -38.73 -7.45 Peak
2 5257.58 -43.74 -41.22 -13.88 -38.74 -2.52 Peak
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Channel Bandwidth: 20 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1
{}Level {dBm) Date: 08-11-2013

-10.04 PARTZ7

-20.0

-30.0

-40.0

-50.0

-60.0|

-10.0

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 4 QPSK_28M Link_L-CH
Tested by: Thomas Wei
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 34419 .88 -44.64 -36.42 -13.88 -31.64 -8.22 Peak
2 pp 51608.00 -18.97 -17.86 -13.88 -5.97 -1.91 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2

oLevel (dBm) Date: 08-11-2018

-10.0 PART27

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

1000 4000. 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 4 QPSK_28M Link_L-CH
Tested by: Thomas Wei
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

3446.08 -49.18 -408.96 -13.800 -36.18 -8.22 Peak
pp 5166.08 -37.69 -35.78 -13.80 -24.869 -1.91 Peak
6880.00 -47.74 -58.22 -13.88 -34.74  2.48 Peak
5600.00 -38.87 -42.68 -13.80 -25.87 4.61 Peak

TRy
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1

Level (dBm) Date: 08-11-2018

-10.0 FRRTLT

-20.0

30.0 2

-40.0]

-60.0

-70.0

1000 4000. 6000. £000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 4 QPSK_28M Link M-CH
Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3465.8@ -51.13 -43.25 -13.80 -38.13 -7.88 Peak
2 pp 5197.58 -38.67 -28.60 -13.08 -17.67 -2.87 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2

oLe'V\el (dBm}) Date: 08-11-2018

-10.0] PART2T

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 4 QPSK_28M Link M-CH
Tested by: Thomas Wei
Read Limit  Owver
Freg Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3465.08 -58.89 -42.21 -13.88 -37.89 -7.88 Peak
2 pp 5197.50 -37.24 -35.17 -13.80 -24.24 -2.87 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1

Level (dBm) Date: 08-11-2018

-10.0 FRRTLT

-20.0

-30.0

-40.0]

-50.0

-60.0

-70.0

1000 4000. 6000. £000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 4 QPSK_28M Link H-CH
Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3490.00 -58.54 -42.89 -13.80 -37.54 -7.65 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2
oLevel (dBm) Date: 08-11-2018
-10.0| PART2T
-20.0]
-30.0|
-40.0| Z
50.0 1
-650.0|
-70.0|
8 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 4 QPSK_28M Link_H-CH

Tested by: Thomas Wei
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3496.08 -51.14 -43.49 -13.80 -38.14 -7.65 Peak
2 pp 5235.88 -43.87 -48.66 -13.80 -38.87 -2.41 Peak
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LTE Band 12
Channel Bandwidth: 5 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1
l}Leﬂ.l\el (dBm) Date: 08-11-2018
-10.0 PART2T
-20.0|
-30.0 P
-40.0 1 3
-50.0
-460.0
-710.0
- 1000 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 12 QPSK_5M Link_L-CH

Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB
1 1483.08 -44.92 -33.91 -13.88 -31.92 -11.91 Peak
2 pp 2184.50 -33.63 -23.47 -13.80 -20.63 -10.16 Peak
3 2806.08 -44.33 -35.81 -13.8@ -31.33 -8.52 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2
oLevel (dBm}) Date: 08-11-2018
-10.0] PART27
-20.0|
2
-30.0|
-40.0|
500 3
-60.0|
-70.0]
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 12 QPSK_5M Link_ L-CH

Tested by: Thomas Wei
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB
1 1403 .08 -50.49 -38.58 -13.80 -37.49 -11.91 Peak
2 pp 2184.58 -29.25 -19.89 -13.80 -16.25 -18.16 Peak
3 2806.08 -58.36 -41.84 -13.88 -37.36 -8.52 Peak
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Middle Channel

Data: 1

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Level (dBm) Date: 08-11-2018

-10.0

FRRTLT

-20.0

-30.0

-40.0]

-50.0

-60.0

-70.0

1000 2000. 3000. 4000. 5000 6000. T000. 8000. 2000

Site

HequencyiMHI}
966 Chamber 5

Condition: PART27 HORIZONTAL

Remak

Cat-M1 Band 12 QPSK_5M Link_M-CH

Tested by: Thomas Wei

Read Limit  Over
Freq Level Level Line Limit Factor Remark

W

MHz dBm dBm dBm dB dB

1415.8@ -42.47 -38.39 -13.60 -29.47 -12.88 Peak
2122.568 -25.89 -16.82 -13.80 -12.89 -9.87 Peak
2830.88 -44.42 -35.94 -13.80 -31.42 -8.48 Peak
3537.50 -51.41 -44.19 -13.80 -38.41 -7.22 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2
oLeveI (dBm}) Date: 08-11-2018

-10.0 PART27

-20.0

-30.0

2
-40.0|
1

50.0 s 4

-60.0

-70.0

8 1000 2000. 3000. 4000. 5000. G000. T000. 2000. 9000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 12 QPSK_5M Link_M-CH

Tested by: Thomas Wei
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1415.08 -48.84 -35.96 -13.80 -35.84 -12.08 Peak
pp 2122.58 -36.77 -26.90 -13.80 -23.77 -9.87 Peak
2830.88 -58.19 -41.71 -13.88 -37.19 -8.48 Peak
3537.508 -58.46 -43.24 -13.88 -37.46 -7.22 Peak

Bow R e
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
DLe\reI{dBm} Date: 08-11-2018
'10-{} FRRTLAT
200 3
-30.0
40.0 1 g
-50.0p 10
34
-60.0] 5F
-T0.0
$ 30 1000. 2000. 3000, 4000. 5000. G000, T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 12 QPSK_S5SM Link H-CH

Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB
1 43.58 -46.22 -44.75 -13.08 -33.22 -1.47 Peak
2 53.28 -52.76 -46.95 -13.88 -39.76 -5.81 Peak
3 178.41 -59.11 -52.85 -13.80 -46.11 -7.86 Peak
4 292.87 -58.97 -52.19 -13.08 -45.97 -6.87 Peak
5 727.43 -63.15 -63.59 -13.808 -58.15 @.44 Peak
5] 879.72 -63.33 -63.79 -13.80 -50.33 ©.46 Peak
7 1427.86 -48.47 -28.22 -13.60 -27.47 -12.25 Peak
8 pp 2148.58 -23.61 -14.84 -13.08 -18.61 -9.57 Peak
9 2854.08@ -43.74 -35.30 -13.80 -30.74 -8.44 Peak
18 3567.508 -58.19 -43.28 -13.60 -37.19 -6.99 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
{}Level {dBm) Date: 08-11-2018
-10.04 PARTZ7
-20.0]
-30.0|
-40.0| 8
7
50.0 9 10
[
-60.0| 34 56
-70.0|
5 30 1000. 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 VERTICAL
Remak Cat-M1 Band 12 QPSK _S5M Link H-CH
Tested by: Thomas Wei
Read Limit Over
Freg Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 39.70 -48.57 -41.21 -13.80 -27.57 0.64 Peak
2 78.74 -56.84 -48.22 -13.00 -43.84 -8.62 Peak
3 161.92 -64.12 -59.14 -13.88 -51.12 -4.98 Peak
Fil 298.93 -65.82 -58.19 -13.88 -52.82 -6.83 Peak
5 714.82 -64.45 -64.64 -13.88 -51.45 @.19 Peak
6 886.51 -63.54 -64.84 -13.00 -50.54 0.50 Peak
7 1427.808 -47.46 -35.21 -13.80 -34.46 -12.25 Peak
8 pp 2148.508 -39.81 -30.24 -13.00 -26.81 -9.57 Peak
9 2854.00 -50.43 -41.99 -13.80 -37.43 -8.44 Peak
18 3567.50 -508.12 -43.13 -13.80 -37.12 -6.99 Peak
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Channel Bandwidth: 10 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1
{}Level {dBm) Date: 08-11-2018
-10.0] PART2T
-20.0
2
-30.0
-40.0 3 ;
-50.0
-60.0
-70.0
3 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency {(MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 12 QPSK_16M Link_L-CH

Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB
1 1488.88 -45.20 -33.24 -13.88 -32.20 -11.96 Peak
2 pp 2112.60 -29.48 -19.52 -13.80 -16.48 -9.96 Peak
3 2816.08 -45.45 -36.96 -13.80 -32.45 -8.49 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2
DLeV\eI (dBm) Date: 08-11-2018
-10.0] PART27
-20.0]
300 2
-40.0|
-50.0 ! 3
-60.0|
-70.0|
5 1000 2000. 3000. 4000. 5000. 6000. T7000. 8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 VERTICAL
Remak Cat-M1 Band 12 QPSK_16M Link L-CH
Tested by: Thomas Wei
Read Limit  Over
Freg Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1468.080 -58.15 -38.19 -13.88 -37.15 -11.96 Peak
2 pp 2112.09 -30.97 -21.91 -13.80 -17.97 -9.96 Peak
3 2816.08 -58.33 -41.84 -13.88 -37.33 -8.49 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1
ﬂLe\l‘eI{dBm} Date: 08-11-2018
-10.0 PART2T
-20.0
2
-30.0
-40.0| f 3
-50.0
-60.0
-T0.0
$ 1000 2000. 3000. 4000. 5000. 6000. T000. 2000, 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 12 QPSK_16M Link_M-CH

Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB
1 1415.8@ -42.85 -30.77 -13.80 -29.85 -12.88 Peak
2 pp 2122.58 -25.58 -15.71 -13.88 -12.58 -9.87 Peak
3 2830.88 -43.56 -35.88 -13.80 -308.56 -8.48 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2
l}Le"'el {dBm) Date: 08-11-2018
-10.0] PART27
-20.0|
-30.0|
2
-40.0
1
-50.0| 2
-50.0|
-70.0]
8 1000 2000. 3000. 4000. 5000. 6000. T000. 2000, 9000
Frequency (MHz)
Site 966 Chamber S
Condition: PART27 VERTICAL
Remak Cat-M1 Band 12 QPSK_18M Link_M-CH
Tested by: Thomas Wei
Read Limit  Ower
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1415.8@ -48.15 -36.87 -13.88 -35.15 -12.@8 Peak
2 pp 2122.50 -37.29 -27.42 -13.00 -24.29 -9.87 Peak
3 2830.00 -50.81 -41.53 -13.80 -37.81 -8.48 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1
ﬂLe\reI{dBm} Date: 08-11-2018
-10.0] PART27
-20.0]
2
-30.0]
40,0
3 4
-50.0]
-60.0]
-70.0]
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000, 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak Cat-M1 Band 12 QPSK_18M Link_H-CH
Tested by: Thomas Wei
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 1422 .88 -43.48 -31.29 -13.80 -30.48 -12.19 Peak
2 pp 2133.88 -25.76 -16.89 -13.08 -12.76 -9.67 Peak
3 2844.88 -44.79 -36.33 -13.80 -31.79 -8.46 Peak
4 3555.808 -46.98 -39.83 -13.80 -33.98 -7.15 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2
{}Level {dBm) Date: 08-11-2018
-10.04 PARTZ7
-20.0
2
-30.0
-40.0
1
50.0 3 4
-60.0|
-710.0
- 1000 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 12 QPSK_18M Link_H-CH

Tested by: Thomas Wei
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1422.88 -47.44 -35.25 -13.88 -34.44 -12.19 Peak
pp 2133.00 -27.32 -17.65 -13.80 -14.32 -9.67 Peak
2844.08 -58.35 -41.89 -13.88 -37.35 -8.46 Peak
3555.88 -51.12 -43.97 -13.88 -38.12 -7.15 Peak

B e
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LTE Band 66:

Channel Bandwidth: 5 MHz / QPSK

Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

0

Level ({dBm)

Date: 08-11-2018

-10.0

FRRT LT

-20.0

-30.0]

-40.0

-60.0

-70.0

301000. 3000. 5000. T000.

966 Chamber 5
PART27 HORIZONTAL

9000.
Frequency (MHz)

11000. 13000. 15000. 17000. 19000

Cat-M1 Band 66 QPSK_5M Link_ L-CH

Thomas Wei
Read Limit

Freq Level Lewvel Line

Over

Limit Factor

Remark

MHz dBm dBm dBm

Site
Condition:
Remak
Tested by:
1 44,
2 52.
3 162.
4 381
5 620.
5} 869
7 3425
8 pp 5137

55 -46.41 -44.42 -13.08@
31 -52.86 -46.52 -13.88
89 -608.28 -55.23 -15.88
.60 -68.54 -53.56 -13.80
73 -65.21 -64.40 -13.88
.85 -63.89 -64.29 -13.080
.89 -49.38 -41.84 -13.80
.58 -29.56 -27.82 -13.86

dB

-33.41
-39.86
-47.28
-47.54
-52.21
-58.89
-36.38
-16.56

-1.
-5.
-5.
-6.
-8.
.48
-8.
-1.

dB

99
54
a5
98
81

34
74

Peak
Peak
Peak
Peak
Peak
Peak
Peak
Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

Level (dBm) Date: 08-11-2018

-10.0]

FRHRTLT

-20.0

-30.0

-40.0

-50.0F
B

60.0|

-10.0

301000. 3000. 5000. T7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 66 QPSK_5M Link_L-CH
Tested by: Thomas Wei
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

39.78 -38.42 -39.86 -13.88 -25.42 8.64 Peak
53.28 -51.78 -45.97 -13.80 -38.78 -5.81 Peak
68.88 -55.64 -47.32 -13.8@ -42.64 -8.32 Peak
299.93 -66.78 -59.95 -13.88 -53.78 -6.83 Peak
534.48 -68.21 -64.81 -13.8@ -55.21 -3.48 Peak
828.31 -63.99 -64.47 -13.88 -58.99 0.48 Peak
3425.08 -45.44 -37.1@ -13.80 -32.44 -8.34 Peak
5137.58 -39.97 -38.23 -13.80 -26.97 -1.74 Peak

=
=

00 =] LA o pd e
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1

Level (dBm) Date: 08-11-2018

-10.0 PART2T

-20.0

-30.0

-40.0]

-50.0

-60.0

-70.0

1000 4000. 6000. 8000, 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 66 QPSK_SM Link M-CH
Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3490.00@ -45.89 -38.24 -13.80 -32.89 -7.65 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2

{}Le-v\el (dBm}) Date: 08-11-2018

-10.0 PARTZT

-20.0

-30.0

-40.0

-50.0

-60.0|

-70.0]

1000 4000. 6000. 28000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 66 QPSK_5M Link_M-CH
Tested by: Thomas Wei
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3499.60 -46.81 -39.16 -13.88 -33.81 -7.b65 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

ﬂLe\reI{dBm} Date: 08-11-2018

-10.0 PART2T

-20.0

-30.0

-40.0]

-50.0

-60.0

-70.0

1000 4000. 6000. 8000, 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 66 QPSK_SM Link H-CH
Tested by: Thomas Wei
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3490.00@ -45.89 -38.24 -13.80 -32.89 -7.65 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4

Level (dBm) Date: 03-11-2013

-10.0 PARTZT

-20.0

-30.0

-40.0|

-50.0

-60.0

-70.0

1000 4000. 6000. 2000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 66 QPSK_5M Link H-CH
Tested by: Thomas Wei
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3490.00 -46.81 -39.16 -13.80 -33.81 -7.65 Peak

Report No.: RF180521C04-1 Page No. 132/ 140 Report Format Version: 6.1.1
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Channel Bandwidth: 20 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1

Level (dBm) Date: 03-11-2013

-10.0 PARTZT

-20.0

-30.0 5

-40.0|

-50.0

-60.0

-70.0

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 66 QPSK_26M Link L-CH
Tested by: Thomas Wei
Read Limit Over
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3440 .08 -48.57 -48.35 -13.8@ -35.57 -8.22 Peak
2 pp 5168.88 -33.76 -31.85 -13.80 -28.76 -1.91 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2

0Level (dBm) Date: 08-11-2018

-10.0 PART2T

-20.0]

-30.0

-40.0 2

-50.0

-60.0

-70.0

1000 4000. 6000. 2000. 10000. 12000. 14000. 16000. 19000

Frequency (MHz)

Site : 966 Chamber 5

Condition: PART27 VERTICAL

Remak : Cat-M1 Band 66 QPSK_26M Link L-CH

Tested by: Thomas Wei

Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 34406.00 -46.82 -37.80 -13.00 -33.82 -8.22 Peak
2 pp 5160.88 -42.96 -41.85 -13.80 -29.96 -1.91 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 1

Level ({dBm) Date: 08-11-2018

-10.0 PARTZT

-20.0

ha

-30.0

-40.0|

-50.0

-60.0

-70.0

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : Cat-M1 Band 66 QPSK_26M Link M-CH
Tested by: Thomas Wei
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3496.08 -39.14 -31.49 -13.80 -26.14 -7.65 Peak
2 pp 5235.88 -32.11 -29.78 -13.80 -19.11 -2.41 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 2

oLe'V\el (dBm}) Date: 08-11-2018

-10.0 PARTZT

-20.0

-30.0

-40.0

-50.0]

-60.0

-70.0

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 66 QPSK_26M Link M-CH
Tested by: Thomas Wei
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3490.808 -45.76 -38.11 -13.80 -32.76 -7.65 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

ﬂLe\reI{dBm} Date: 03-14-2018

-10.0 PART2T

-20.0

-30.0

-40.0]

-50.0

-60.0

-70.0

1000 4000. 6000. 8000, 10000. 12000. 14000. 16000. 18000

Frequency (MHz)

Site : 966 Chamber 5

Condition: PART27 HORIZONTAL

Remak : Cat-M1 Band 66 QPSK_28M Link_H-CH

Tested by: Thomas Wei

Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3548.80 -49.52 -42.38 -13.80 -36.52 -7.22 Peak
2 pp 5310.80 -34.96 -32.18 -13.08 -21.96 -2.86 Peak

Report No.: RF180521C04-1 Page No. 137/ 140 Report Format Version: 6.1.1




y
(V] E‘P_
OA
e&gw
1828

[VERITAS]

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4

Level (dBm) Date: 08-14-2018

-10.0 PART2T

-20.0]

-30.0

40.0 z

-50.0

-60.0

-70.0

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : Cat-M1 Band 66 QPSK_26M Link H-CH
Tested by: Thomas Wei
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 3540.08 -47.25 -408.93 -13.80 -34.25 -7.22 Peak
2 pp 5319.88 -43.65 -48.79 -13.80 -38.85 -2.86 Peak
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

Report No.: RF180521C04-1 Page No. 139/ 140 Report Format Version: 6.1.1




@

J828,

[BUREAU |
VERITAS

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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