o

828

BUREAU
VERITAS

FCC Test Report

(PART 22)

Report No.: RF170713C02-7
FCC ID: VQK-F02K
Test Model: F-02K
Received Date: Jul. 13, 2017
Test Date: Sep. 09, 2017 ~ Sep. 13, 2017

Issued Date: Sep. 22, 2017

Applicant: FUJITSU CONNECTED TECHNOLOGIES Ltd.

Address: 1-1, Kamikodanaka 4-chome, Nakahara-ku, Kawasaki 211-8588, Japan

Issued By: Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch

Lab Address: No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan
(R.O.C)

Test Location (1): No. 19, Hwa Ya 2nd Rd, Wen Hwa Tsuen, Kwei Shan Hsiang, Taoyuan
Hsien 333, Taiwan, R.O.C.

Test Location (2): No.215, Sec. 3, Beixin Rd., Xindian Dist., New Taipei City 231, Taiwan,
R.O.C

(L
N\

\\\ \\_/ % 3
\\ -~
ieer: (TAF
O e
/{/ ///_\\\ § Testing Laboratory
D W 2021

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

Report No.: RF170713C02-7 Page No. 1/60 Report Format Version: 6.1.1




Table of Contents

R [ Y= oY 4 o] I =T oTo Y o IR PPPPPPPPPPPNt 3
1 Certificate Of CONTOIMITY .ooiuiiiiiiiiiii e e st e e et e e e ek bt e e e nbr e e e e nabe e e e e annnas 4
2 SUMMArY Of TEST RESUITS ..ottt e e e e e ettt et e e e e e s e nbe et e e e e e e e s ennnnneeeaaeeeas 5
2.1 MeasuremMeENt UNCEITAINTY .........uueiieeeeeiiitiiieie e e e e s seite e e e e e e e s s s et e e eeeesssaasbetaeeeaeesssastareeeeaeeeesansnranneaaaans 5
2.2 TeSt SIte aNd INSITUMENES .....eiiiiiiiie ittt ettt et e e e st e e e stbe e e e sbe e e e e snbaeeeesnbbeeeesbbeeeesabneeeeanes 6

R CT=T o= =TI T o] oo =16 o o 8
3.1 General DesCrPtioN Of EUT .....uuiiiiiii i e s s e e e e s e st e e e e e e e s s antn e e e e e e e s e s annnnraneeeaeeeas 8
3.2 Configuration of SYStEM UNAEr TESL........uuiiiiieiei e e e e e s s s e e e e e e e s snnrrreeeaaeeean 9
3.2.1 Description Of SUPPOI UNIES...ueiiii it s s r e e et e e e e e s s stab e e e e e e e e e nnnnrenees 9

3.3 Test Mode Applicability and Tested Channel Detail ..............ccccoo i, 10
3.4 EUT Operating CoNAItIONS ......ccooviiiieieie e 12
3.5 General Description of Applied Standards............cccoovi e 12

4 TeSt TYPES AN RESUILS ....uuiiiiiiie et r e e e e s s ettt et e e e e e s st e e e eeeeeseeantssaeeeeeeeesannneneees 13
4.1 OULPUL POWET MEASUIBIMENT....eeititiiei e eeteeeiitis e e e e et ettt ae s e e et e e e teb e e e e e e ees b n s e e e e eeees b aeseaeeeesbasnnaeaeaaes 13
4.1.1 Limits of OUtput POWETr MEASUIEIMENT ........uuvereeeieerieeereeeseeeeressresesersseseeeresseernrarerrrrrernrererernrernne 13

4.01.2 TESEPIOCEUUIES.......ceiieiiiee ettt ettt e ettt e e e e e st bt e e et e e e e e s anb bbb e eeeeeeeaannbbeneeaaeesaannnes 13

R T 1= ST = LU | o PSPPI 14

414 TESERESUILS .ottt e bttt e e e e e ettt e e e e e s aab e e e e e e e e e e e e nnbrereeeaeeeaanne 15

4.2 Frequency Stability MEASUIEIMENT ..........uuuiiiieieieieeeeeeeeeeseeeeeeseesasereeesseaeaeerereeerererererrrarererer 20
4.2.1 Limits of Frequency Stabiliity MEasSUIrEMENTt..............uuuririeiieiiiieeeeereeererererererererrrerr——————. 20

4.2.2 TESEPIOCEUUIE ...ttt ettt e e e e e e bbbt et e e e e e s anb b e e e et e e e e e aannbbnneeeaeesaannnes 20

G B 1= ST = LU | o F P SUPPPTPPTT 20

A.2.4 TESERESUILS .ottt e e oo e e bbbttt e e e e e sk bbb e et e e e e e e e nnbreteeaaeeeaannes 21

4.3 Occupied Bandwidth MEaSUIEIMENT............uuuiiiiiririeeietieeeereereeerarerereeeraeeeerereeererrr——.——————————————————————————. 26
4.3.1 TESEPIOCEAUIE ...ttt ettt e e e e e bbbttt e e e e e s sttt e e e e e e e e e aannbbnneeeaeeeaannnes 26

A 1= 1S ST = L | o PSPPI 26

4.3.3 TESE RESUIL...ceeiiiie ettt e oo et b ettt e e e e e sk et bbb e et e e e e e e nnbreneeeaeeeaanne 27

4.4 Band EQQE MEASUIEIMENT ........uuiuirieieeeeeereeeeeeeseseeeeesesessesessseraeeeaeereeeeseaseeerereerrerer.r.r.r.—.r.———————. 30
4.4.1 Limits of Band EAQEe MEASUIMEMENT ..........uuueiireiiieerierereeserrsrsseeeessesessesererererererarrrrr——————. 30

A 1= 1S ST = LF | o PSPPSR 30

4. 4.3 TESEPIOCEUUIES.... ...ttt ettt ettt e e e e e s bbb ettt e e e e e s anb bbb e e e e e e e e aannbbnneeaaeeeaannnes 30

QA4 TESERESUILS .ottt e e oo e e bbb et e e e e e e s s bbb bt e et e e e e e e annbbeteeeaeeeaanne 31

I T | (oI ANV =T =T L= - Lo T PP PPPPPPPNt 36
4.5.1 Limits of Peak to Average Ratio MEASUIEMENT ............uuuururrirrrrerrereeerereeererererererrrerererererer—... 36

A 1= 1S ST = LF | o PSPPSR 36

4.5.3 TESE PIOCEAUIES.... ...ttt ettt ettt e e e e e e bbbttt e e e e e s a bt bbbt e e e e e e e aannbbeneeaaeeeaannnes 36

45,4 TESERESUILS ....oeiiiiiiiiiiiiiiiiiiie ettt teteteteaeeeseseeeaesesesessesssssssssssssssssssssssssssssssssssssssssssnssnssnsnnnnnnns 37

4.6 Conducted SPUIOUS EMISSIONS ......ciiiiiiiiiiiiei ittt ettt e e e et e e e e e e e st e be e e e e e e e e annrraneeas 40
4.6.1 Limits of Conducted Spurious EmisSSions MeasuremMent.............cceeuiiiiiiiieeeeennnniiiiieeee e 40

I 1 =TS ST (0] o F TSP P TP PP PPPPPPPPPPPPPPPPPPIOt 40

TG I 1= TS o Tot =Y [0 = TP PPPPPPPRt 40

4.6.4 TESERESUILS .....oiiiiiiiiiiiiiiitiieet ettt ettt e eeteteteeeeeeeseassesesesssssessssssssssssssssssssssssssssssssssssssssnsenssnsnnnnnnns 41

4.7 Radiated EMISSION MEASUIEIMENT........uuuuieieieieererereeeeeeeereereererererererereeeeaerrerr.———.—....——————————————————————————. 46
4.7.1 Limits of Radiated EmiSSION MEASUIEMIENT ..........uuuururieerieeeeeerrererereeerererererererarrrererere———————. 46

O O 1= o Tot =Y [0 TP PPPPPPPPRt 46

4.7.3 Deviation from TeSt STANUAI ..........uvuiiiiiiiiiiiiiiiiiiiiiireeeeereeaeereeeeeeraereererererarer—r————————————————————————.. 46

R A 1 =1 ST (0] o F T TP P PP PP P PTPPPPPUPPPPPPPPPIRt 46

A 7.5 TESERESUILS .....eviiiiiiiiiiiiiiiitteteie ettt tetetereaeeeseeeeeaesssesesssssessssssssssssssssssssssssssssssssssssssssnsssssnsnnnnnnns 47

I e o (U T =R o) B =Ty A AN o = U Lo 1= =T o SRR 59
Appendix — Information on the Testing LabOratories ........ooiceiiiiiiie e e e e e 60

Report No.: RF170713C02-7 Page No. 2/ 60 Report Format Version: 6.1.1




L)

Tass

[BUREAU |
Release Control Record
Issue No. Description Date Issued
RF170713C02-7 Original Release Sep. 22, 2017

Report No.: RF170713C02-7

Page No. 3/60

Report Format Version: 6.1.1




[BUREAU |
VERITAS

1 Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

The above equipment

Taoyuan Branch, and

Tablet PC

FUJITSU

F-02K

Identical Prototype

FUJITSU CONNECTED TECHNOLOGIES Ltd.
Sep. 09, 2017 ~ Sep. 13, 2017

FCC Part 22, Subpart H

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

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

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

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

Prepared by :

?_.v‘a e LTV
, Date: Sep. 22, 2017

Approved by :

Evonne Liu / Specialist

, Date: Sep. 22, 2017

David Huang / Project Engineer
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2  Summary of Test Results

Applied Standard: FCC Part 22 & Part 2

FCC
Test Item Result Remarks
Clause
2.1046 . . . -
Effective Radiated Power Pass Meet the requirement of limit.
22.913 (a)
Peak to Average Ratio Pass Meet the requirement of limit.
2.1055 o . -
Frequency Stability Pass Meet the requirement of limit.
22.355
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
22.917 Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . . . -
99 917 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
Radiated Spurious Emissions Pass Minimum passing margin is -24.13 dB
22.917 at 30.00 MHz.

2.1 Measurement Uncertainty

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

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

v ’ F Expended Uncertainty
easuremen requenc
ATEney (k=2) ()
Conducted Emissions at mains ports 150 kHz ~ 30 MHz 2.44 dB
30 MHz ~ 200 MHz 2.0153 dB
Radiated Emissions up to 1 GHz
200 MHz ~1000 MHz 2.0224 dB
1 GHz ~ 18 GHz 1.0121 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.1508 dB
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2.2 Test Site and Instruments
ipti Due Date of
Description & Model No. Serial No. Date of Calibration : :
Manaufacturer Calibration
Test Receiver N9038A MY52260177 Jul. 05, 2017 Jul. 04, 2018
Agilent Technologies
Spectrum Analyzer
ROHDE & SCHWARZ FsSu43 101261 Dec. 13, 2016 Dec. 12, 2017
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Dec. 16, 2016 Dec. 15, 2017
HORN Antenna 3117 00143293 Dec. 29, 2016 Dec. 28, 2017
ETS-Lindgren
Double Ridge Guide Horn
Antenna EMCO 3115 5619 Dec. 27, 2016 Dec. 26, 2017
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Dec. 13, 2016 Dec. 12, 2017
HORN Antenna
SCHWARZBECK BBHA 9170 9170-480 Dec. 14, 2016 Dec. 13, 2017
Fixed Attenuator BW-N10W5+ NA Jul. 07, 2017 Jul. 06, 2018
Mini-Circuits
Loop Antenna HLA 6121 45745 May 19, 2017 May 18, 2018
MXG Vector signal
generator N5182B MY53050430 Oct. 19, 2016 Oct. 18, 2017
Agilent
Preamplifier 310N 187226 Jun. 23, 2017 Jun. 22, 2018
Agilent
i;lz’:tp“f'er 83017A MY39501357 Jun. 23, 2017 Jun. 22, 2018
Power Meter ML2495A 1145013 Mar. 07, 2017 Mar. 06, 2018
Anritsu
i;"r’;’t‘;sensor MA2411B 1315050 Aug. 15, 2017 Aug. 14, 2017
Cable-CH1-01(R
RF signal cable FC-SMS-100-SM
ETS-LINDGREN 5D-FB S-120+RFC-SMS Jun. 23, 2017 Jun. 22, 2018
-100-SMS-400)
. Cable-CH1-02(R
RF signal cable
ETS-LINDGREN 8D-FB FC-SMS-100-SM Jun. 23, 2017 Jun. 22, 2018
S-24)
Software E3
BV ADT 8.130425b NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jun. 28, 2017 Jun. 27, 2019
Agilent
Radio Communication
Analyzer MT8820C 6201168830 Oct. 31, 2016 Oct. 30, 2017
Anritsu
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Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HsinTien Chamber 1.
3. The horn antenna and preamplifier (model: 83017A) are used only for the measurement of emission
frequency above 1 GHz if tested.
4. The FCC Site Registration No. is 149147.
5. The IC Site Registration No. is IC7450I-1.
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3 General Information
3.1

General Description of EUT

Product Tablet PC
Brand FUJITSU
Test Model F-02K
Status of EUT Identical Prototype
: 5.0 Vdc (adapter or host equipment)
Power Supply Rating .
3.8 Vdc (Li-ion battery)
: WCDMA QPSK
Modulation Type
LTE QPSK, 16QAM
WCDMA 826.4 ~ 846.6 MHz
LTE 5 (Channel Bandwidth: 1.4 MHz) 824.7 ~ 848.3 MHz
Frequency Range LTE 5 (Channel Bandwidth: 3 MHZz) 825.5 ~ 847.5 MHz
LTE 5 (Channel Bandwidth: 5 MHz) 826.5 ~ 846.5 MHz
LTE 5 (Channel Bandwidth: 10 MHz) 829 ~ 844 MHz
WCDMA 132.74 mW
LTE 5 (Channel Bandwidth: 1.4 MHz) 127.70 mW
Max. ERP Power LTE 5 (Channel Bandwidth: 3 MHz) 127.88 mW
LTE 5 (Channel Bandwidth: 5 MHz) 127.29 mW
LTE 5 (Channel Bandwidth: 10 MHz) 128.59 mwW
WCDMA 4AM16FOW
LTE 5 (Channel Bandwidth: 1.4 MHz) 1MO9W7D
Emission Designator LTE 5 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE 5 (Channel Bandwidth: 5 MHZz) 4M50W7D
LTE 5 (Channel Bandwidth: 10 MHz) 8M97G7D
Antenna Type A /4 Monopole Antenna
Accessory Device Refer to Note as below
Data Cable Supplied Refer to Note as below
Note:
1. The EUT contains following accessory devices.
Product Brand Model Description
Adapter NTT docomo AC Adapter 06 IfP: 100-240 Vac, 50/60 Hz, 0.8 A
O/P:5Vdc, 3A
Battery FUJITSU CONNECTED CA54310-0068 |3.8 Vdc, 6000 mAh
TECHNOLOGIES Ltd
Stylus pen Wacom Co., Ltd. ESP-101-35-5 |--
Stand (no charging [FUJITSU CONNECTED
function) TECHNOLOGIES Ltd, | Y= o#8-010010 |-

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

<Radiated Emission Test>

Test table

—0

EUT

(Powered from AC Adapter)

&

33

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

55

*Kept in a remote area

Universal

Communication
Tester

Radio

3.2.1 Description of Support Units

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

Report No.: RF170713C02-7
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3.3 Test Mode Applicability and Tested Channel Detail

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

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

Band ERP Radiated Emission
WCDMA X-plane X-axis
LTE Band 5 X-plane X-axis
WCDMA
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- ERP 4132 to 4233 4132, 4182, 4233 WCDMA
- Frequency Stability 4132 to 4233 4132, 4233 WCDMA
- Occupied Bandwidth 4132 to 4233 4132, 4182, 4233 WCDMA
- Band Edge 4132 to 4233 4132, 4233 WCDMA
- Peak to Average Ratio 4132 to 4233 4132, 4182, 4233 WCDMA
- Condcudeted Emission 4132 to 4233 4132, 4182, 4233 WCDMA
- Radiated Emission 4132 to 4233 4132, 4182, 4233 WCDMA
LTE Band 5
EUT .
. Available Channel .
Configure | Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
20407 to 20643 | 20407, 20525, 20643 1.4 MHz QPSK, 16QAM | 1RB/ 2 RB Offset
ERP 20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK, 16QAM | 1 RB/7 RB Offset
20425 to 20625 | 20425, 20525, 20625 5 MHz QPSK, 16QAM | 1 RB/ 12 RB Offset
20450 to 20600 | 20450, 20525, 20600 10 MHz QPSK, 16QAM | 1 RB/ 24 RB Offset
20407 to 20643 20407, 20643 1.4 MHz QPSK 1 RB/ 2 RB Offset
Frequency | 20415 to 20635 20415, 20635 3 MHz QPSK 1 RB/ 7 RB Offset
Stability 20425 to 20625 20425, 20625 5 MHz QPSK 1 RB/ 12 RB Offset
20450 to 20600 20450, 20600 10 MHz QPSK 1 RB/ 24 RB Offset
20407 to 20643 | 20407, 20525, 20643 1.4 MHz QPSK, 16QAM | 6 RB /0 RB Offset
Occupied 20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK, 16QAM | 15 RB/ 0 RB Offset
) Bandwidth 20425 to 20625 | 20425, 20525, 20625 5 MHz QPSK, 16QAM | 25 RB /0 RB Offset
20450 to 20600 | 20450, 20525, 20600 10 MHz QPSK, 16QAM | 50 RB /0 RB Offset
1 RB/ 0 RB Offset
20407 1.4MHz QPSK
6 RB /0 RB Offset
20407 to 20643
1 RB /5 RB Offset
20643 1.4MHz QPSK
6 RB /0 RB Offset
- 1 RB /0 RB Offset
Band Edge 20415 3 MHz QPSK s¢
15 RB/ 0 RB Offset
20415 to 20635
1 RB/ 14 RB Offset
20635 3 MHz QPSK
15 RB / 0 RB Offset
20425 to 20625 20425 5 MHz QPSK 1 RB /0 RB Offset

Report No.: RF170713C02-7 Page No. 10/ 60 Report Format Version: 6.1.1
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25 RB/ 0 RB Offset

1 RB/ 24 RB Offset

20625 5 MHz QPSK
25 RB / 0 RB Offset
1 RB/ 0 RB Offset

20450 10 MHz QPSK
50 RB / 0 RB Offset

20450 to 20600

1 RB/ 49 RB Offset

20600 10 MHz QPSK
50 RB / 0 RB Offset
20407 to 20643 | 20407, 20525, 20643 | 1.4 MHz | QPSK, 16QAM | 6 RB/0 RB Offset
Peak to 20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK, 16QAM | 15 RB /0 RB Offset
) Average Ratio| 20425 to 20625 | 20425, 20525, 20625 5 MHz QPSK, 16QAM | 25 RB /0 RB Offset
20450 to 20600 | 20450, 20525, 20600 | 10 MHz QPSK, 16QAM | 50 RB / 0 RB Offset
20407 to 20643 | 20407, 20525, 20643 | 1.4 MHz QPSK 1 RB/ 2 RB Offset
) Conducted | 20415 to 20635 | 20415, 20525, 20635 3 MHz QPSK 1 RB/7 RB Offset
Emission | 20425 t0 20625 | 20425, 20525, 20625 5 MHz QPSK 1 RB/ 12 RB Offset
20450 to 20600 | 20450, 20525, 20600 | 10 MHz QPSK 1 RB/ 24 RB Offset
- E;?fs‘tigg 20450 to 20600 | 20450, 20525, 20600 | 10 MHz QPSK 1 RB/ 24 RB Offset

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

found in QPSK modulation.

Test Condition:

Test Item Environmental Conditions Input Power Tested By

ERP 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Frequency Stability 25 deg. C, 65 % RH 3.85 Vvdc Carlos Chen
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Band Edge 25 deg. C, 65 % RH 3.85 Vvdc Carlos Chen

Peak to Average Ratio 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Condcudeted Emission 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Charles Hsiao
& Getaz Yang
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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 22

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

Note: All test items have been performed and recorded as per the above standards.
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4

4.1

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

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

4.1.2 Test Procedures

EIRP / ERP Measurement:

a.

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

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

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

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

Conducted Power Measurement:

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

Report No.: RF170713C02-7 Page No. 13/ 60 Report Format Version: 6.1.1




4.1.3 Test Setup
EIRP / ERP Measurement:

Amnt. Tower 1~4m

X

o /
usmI,J_[I;”l:,/ |
N\ |

Radio ahsorbing material ghielded Case Ground Plane

Spectrum

]

a o
a o
a o
[ s}

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

Conducted Power Measurement:

COMMUNICATION

SIMULATOR EUT
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4.1.4 Test Results

Conducted Output Power (dBm)

Band WCDMA V

Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 23.57 23.61 23.78
HSDPA Subtest-1 22.57 22.61 22.78
HSDPA Subtest-2 22.56 22.60 22.77
HSDPA Subtest-3 22.06 22.10 22.27
HSDPA Subtest-4 22.08 22.12 22.29
HSUPA Subtest-1 22.58 22.62 22.79
HSUPA Subtest-2 20.54 20.58 20.75
HSUPA Subtest-3 21.62 21.66 21.83
HSUPA Subtest-4 20.60 20.64 20.81
HSUPA Subtest-5 22.66 22.70 22.87
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QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch | High Ch | 3GPP
. 20407 20525 20643 MPR 20407 20525 20643 MPR
BW Size Offset
824.7 836.5 848.3 (dB) 824.7 836.5 848.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.20 23.39 23.55 0 22.18 22.38 22.60 1
1 2 23.18 23.36 23.52 0 22.13 22.35 22.51 1
1 5 23.12 23.30 23.46 0 22.09 22.26 22.47 1
5/1.4M 3 0 22.08 22.28 22.60 0 21.02 21.25 21.58 1
3 1 22.03 22.25 22.45 0 21.01 21.21 21.37 1
3 3 22.18 22.41 22.56 0 21.18 21.35 21.53 1
6 0 22.03 22.23 22.35 1 21.05 21.16 21.45 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch | High Ch | 3GPP
. 20415 20525 20635 MPR 20415 20525 20635 MPR
BW Size Offset
825.5 836.5 847.5 (dB) 825.5 836.5 847.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.29 23.43 23.60 0 22.33 22.47 22.64 1
1 7 23.25 23.42 23.56 0 22.27 22.46 22.63 1
1 14 23.18 23.34 23.51 0 22.21 22.38 22.56 1
5/3M 8 0 22.22 22.39 22.65 1 21.20 21.39 21.66 2
8 3 22.18 22.36 22.51 1 21.15 21.37 21.54 2
8 7 22.29 22.47 22.63 1 21.29 21.49 21.62 2
15 0 22.20 22.34 22.53 1 21.19 21.32 21.47 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch | High Ch | 3GPP
. 20425 20525 20625 MPR 20425 20525 20625 MPR
BW Size Offset
826.5 836.5 846.5 (dB) 826.5 836.5 846.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.41 23.50 23.65 0 22.39 22.54 22.70 1
1 12 23.34 23.49 23.62 0 22.34 22.51 22.66 1
1 24 23.28 23.43 23.57 0 22.29 22.45 22.61 1
5/5M 12 0 22.36 22.51 22.76 1 21.35 21.50 21.74 2
12 6 22.33 22.49 22.64 1 21.29 21.46 21.60 2
12 13 22.45 22.57 22.75 1 21.34 21.56 21.77 2
25 0 22.34 22.48 22.60 1 21.27 21.44 21.69 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP | Low Ch Mid Ch | High Ch | 3GPP
. 20450 20525 20600 MPR 20450 20525 20600 MPR
BW Size Offset
829.0 836.5 844.0 (dB) 829.0 836.5 844.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.48 23.56 23.70 0 22.46 22.60 22.75 1
1 24 23.40 23.55 23.66 0 22.45 22.59 22.72 1
1 49 23.35 23.49 23.63 0 22.37 22.53 22.68 1
5/10M 25 0 22.55 22.64 22.83 1 21.46 21.63 21.78 2
25 12 22.48 22.62 22.75 1 21.43 21.60 21.69 2
25 25 22.61 22.70 22.84 1 21.56 21.69 21.82 2
50 0 22.47 22.61 22.74 1 21.46 21.59 21.74 2
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ERP Power (dBm)
WCDMA
Plane [ Channel Fr?&tezr;cy (A_I;/rl;q) E:Crtr:fzgog) ERP (dBm) |ERP (mW) POI?:/Z\?)“O”

4132 826.4 -7.83 31.208 21.23 132.68
4182 836.4 -7.92 31.3 21.23 132.74 H
4233 846.6 -7.89 31.222 21.18 131.28

X 4132 826.4 -14.16 31.504 15.19 33.07
4182 836.4 -13.82 31.117 15.15 32.71 Vv
4233 846.6 -14.50 31.922 15.27 33.67

LTE Band 5
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?m‘_'ezr;cy (<:|_|\3/r|;1) g:crtrfféo;) ERP (dBm) |ERP (mW) PO'?:/Z\"/")“O”

20407 824.7 -8.02 31.208 21.04 127.00
20525 836.5 -8.10 31.3 21.05 127.35 H
20643 848.3 -8.01 31.222 21.06 127.70

X 20407 824.7 -14.23 31.504 15.12 32.54
20525 836.5 -13.96 31.117 15.01 31.67 Vv
20643 848.3 -14.64 31.922 15.13 32.60

Channel Bandwidth: 1.4 MHz / 16QAM

20407 824.7 -9.01 31.208 20.05 101.11
20525 836.5 -9.13 31.3 20.02 100.46 H
20643 848.3 -8.96 31.222 20.11 102.61

X 20407 824.7 -15.26 31.504 14.09 25.67
20525 836.5 -14.96 31.117 14.01 25.16 \%
20643 848.3 -15.69 31.922 14.08 25.60
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LTE Band 5
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr?&‘f_'ez';cy (cli_g/r;) E;Crtr:f?doé‘) ERP (dBm) |ERP (mW) PO"'Z‘:/Z\"/")“O”
20415 825.5 -7.99 31.208 21.07 127.88
20525 836.5 -8.14 31.3 21.01 126.18 H
20635 847.5 -8.06 31.222 21.01 126.24
X 20415 825.5 -14.24 31.504 15.11 32.46
20525 836.5 -13.93 31.117 15.04 31.89 Vv
20635 847.5 -14.74 31.922 15.03 31.86
Channel Bandwidth: 3 MHz / 16QAM
20415 825.5 -9.03 31.208 20.03 100.65
20525 836.5 -9.08 31.3 20.07 101.62 H
20635 847.5 -8.99 31.222 20.08 101.91
X 20415 825.5 -15.31 31.504 14.04 25.37
20525 836.5 -14.97 31.117 14.00 25.10 \%
20635 847.5 -15.72 31.922 14.05 25.42
LTE Band 5
Channel Bandwidth: 5 MHz / QPSK
Plane [ Channel Fre(:&l:_'ezr;cy (cIi_I;/rI;1) I(::z:crtroerczjol??) ERP (dBm) |ERP (mW) Pol?:/z\z/a)tion
20425 826.5 -8.01 31.208 21.05 127.29
20525 836.5 -8.12 31.3 21.03 126.77 H
20625 846.5 -8.03 31.222 21.04 127.12
X 20425 826.5 -14.32 31.504 15.03 31.87
20525 836.5 -13.90 31.117 15.07 32.11 Vv
20625 846.5 -14.70 31.922 15.07 32.15
Channel Bandwidth: 5 MHz / 16QAM
20425 826.5 -9.03 31.208 20.03 100.65
20525 836.5 -9.04 31.3 20.11 102.57 H
20625 846.5 -9.06 31.222 20.01 100.28
X 20425 826.5 -15.24 31.504 14.11 25.79
20525 836.5 -14.92 31.117 14.05 25.39 \%
20625 846.5 -15.70 31.922 14.07 25.54
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LTE Band 5
Channel Bandwidth: 10 MHz / QPSK
Plane [ Channel Fr?&tezr;cy (A_I;/rl;q) E:Crtr:fzgog) ERP (dBm) |ERP (mW) POI?:/Z\%UO”
20450 829.0 -8.02 31.208 21.04 127.00
20525 836.5 -8.12 31.3 21.03 126.77 H
20600 844.0 -7.98 31.222 21.09 128.59
X 20450 829.0 -14.29 31.504 15.06 32.09
20525 836.5 -13.94 31.117 15.03 31.82 \%
20600 844.0 -14.76 31.922 15.01 31.71
Channel Bandwidth: 10 MHz / 16QAM
20450 829.0 -8.92 31.208 20.14 103.23
20525 836.5 -9.11 31.3 20.04 100.93 H
20600 844.0 -9.04 31.222 20.03 100.74
X 20450 829.0 -15.27 31.504 14.08 25.61
20525 836.5 -14.90 31.117 14.07 2551 \%
20600 844.0 -15.75 31.922 14.02 25.25
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4.2 Frequency Stability Measurement

4.2.1 Limits of Frequency Stabiliity Measurement

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

4.2.2 Test Procedure

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

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

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

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

4.2.3 Test Setup

L Oven Room
Communication

Simulator

_1 Antenna

External Power Source

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

3.8 826.400002 0.003 846.600003 0.004 25

3.51 826.400004 0.005 846.600003 0.004 2.5

4.29 826.400004 0.004 846.600004 0.005 25
Note: The applicant defined the normal working voltage of the battery is from 3.51 Vdc to 4.29 Vdc.
Frequency Error vs. Temperature

WCDMA
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (opm) q y (MHz) (ppm)
-20 826.400001 0.002 846.600002 0.002 25
-10 826.400001 0.001 846.600001 0.001 25
0 826.400002 0.003 846.600002 0.002 25

10 826.400002 0.002 846.600002 0.002 25

20 826.399997 -0.003 846.599998 -0.002 25

30 826.399998 -0.003 846.599997 -0.004 25

40 826.399999 -0.002 846.599998 -0.003 25

50 826.399998 -0.002 846.599997 -0.003 25

55 826.399999 -0.001 846.599998 -0.003 25
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Frequency Error vs. Voltage
LTE Band 5
S Channel Bandwidth: 1.4 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
3.8 824.700004 0.004 848.300003 0.004 2.5
3.51 824.700001 0.001 848.300002 0.003 2.5
4.29 824.700004 0.004 848.300002 0.003 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.51 Vdc to 4.29 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-20 824.700002 0.002 848.300003 0.003 2.5
-10 824.700001 0.001 848.300004 0.004 2.5
0 824.700004 0.005 848.300004 0.004 2.5
10 824.700001 0.002 848.300002 0.002 25
20 824.699997 -0.004 848.299999 -0.002 25
30 824.699999 -0.002 848.299997 -0.004 25
40 824.699997 -0.004 848.299997 -0.004 25
50 824.699996 -0.005 848.299998 -0.003 2.5
55 824.699998 -0.002 848.299998 -0.003 2.5
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Frequency Error vs. Voltage
LTE Band 5
S Channel Bandwidth: 3 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
3.8 825.500004 0.005 847.500001 0.001 2.5
3.51 825.500002 0.002 847.500002 0.002 2.5
4.29 825.500002 0.002 847.500003 0.003 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.51 Vdc to 4.29 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 825.500002 0.002 847.500002 0.002 2.5
-20 825.500002 0.002 847.500002 0.002 2.5
-10 825.500002 0.002 847.500004 0.005 2.5
0 825.500002 0.003 847.500002 0.003 25
10 825.499996 -0.005 847.499998 -0.002 25
20 825.499996 -0.004 847.499998 -0.003 25
30 825.499999 -0.002 847.499997 -0.003 25
40 825.499997 -0.003 847.499996 -0.005 2.5
50 825.499997 -0.004 847.499997 -0.003 2.5
60 825.500002 0.002 847.500002 0.002 2.5
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Frequency Error vs. Voltage
LTE Band 5
S Channel Bandwidth: 5 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
3.8 826.500003 0.004 846.500002 0.002 2.5
3.51 826.500002 0.002 846.500001 0.002 2.5
4.29 826.500002 0.003 846.500003 0.004 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.51 Vdc to 4.29 Vdc.
Frequency Error vs. Temperature
LTE Band 5
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 826.500002 0.003 846.500003 0.003 2.5
-20 826.500002 0.003 846.500001 0.001 2.5
-10 826.500004 0.005 846.500004 0.004 2.5
0 826.500001 0.001 846.500002 0.002 25
10 826.499998 -0.003 846.499998 -0.003 25
20 826.499999 -0.001 846.499999 -0.001 25
30 826.499997 -0.004 846.499996 -0.004 25
40 826.499997 -0.004 846.499996 -0.005 2.5
50 826.499998 -0.002 846.499997 -0.003 2.5
60 826.500002 0.003 846.500003 0.003 2.5
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Frequency Error vs. Voltage
LTE Band 5
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)

3.8 829.000002 0.002 844.000001 0.001 25

3.51 829.000004 0.005 844.000004 0.005 2.5

4.29 829.000003 0.004 844.000004 0.005 25
Note: The applicant defined the normal working voltage of the battery is from 3.51 Vdc to 4.29 Vdc.
Frequency Error vs. Temperature

LTE Band 5
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)
-20 829.000003 0.004 844.000003 0.004 25
-10 829.000004 0.005 844.000002 0.002 25
0 829.000002 0.002 844.000003 0.004 25

10 829.000004 0.004 844.000003 0.004 25

20 828.999996 -0.005 843.999997 -0.004 25

30 828.999996 -0.004 843.999999 -0.001 25

40 828.999996 -0.005 843.999999 -0.002 25

50 828.999997 -0.004 843.999996 -0.005 25

55 828.999999 -0.002 843.999999 -0.002 25
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4.3 Occupied Bandwidth Measurement

4.3.1 Test Procedure

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

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

4.3.2 Test Setup

Communication )
Simulator Power Splitter ‘ i Spectrum Analyzer
20dB Attenuation
EUT PAD
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4.3.3 Test Result
Frequency 99 % Occupied Bandwidth (MHz)
Channel
(MHz) WCDMA
4132 826.4 4.1559
4182 836.4 4.1572
4233 846.6 4.1473

Spectrum Plot of Worst Value

S0@  AC

Agilent Spectrum Analyzer - Occupied BW

WCDMA

SEMSE:INT|

A\ ALIGN CFF

10:47:22PM Sep 09, 2017

/ RF
Center Freq 836.

400000 MHz

| Center Freq: 836.400000 MHz
= Trig:Free Run

AvglHold:>11

Radio Std: None

Frequency

836.400000 MHz|

Center Freq

Auto

CF Step
1.000000 MHz|
Man

Freq Offset|
0 Hz|

HIFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB
10 dB/div Ref 35.00 dBm
liLog
260
16.0
500
-5.00
150 / \
250 ;-\f”‘/ \ﬂ\ﬂ
1 N _
-45.0
-55.0
Center 836.4 MHz Span 10 MHz
Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms|
Occupied Bandwidth Total Power 25.2 dBm
4.1572 MHz
Transmit Freq Error -8.517 kHz OBW Power 99.00 %
x dB Bandwidth 4.730 MHz x dB -26.00 dB
MSG %STATUS
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LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Channel Frequency

99 % Occupied
Bandwidth (MHz)

Channel Frequency

(MHz)
QPSK

16QAM

99 % Occupied
Bandwidth (MHz)

(MHz)
QPSK

16QAM

20407 824.7 1.0865

1.0896

20415 825.5 2.7017

2.6993

20525 836.5 1.0870

1.0883

20525 836.5 2.7007

2.6975

20643 848.3 1.0872 1

.0884 20635 847.5 2.6999

2.6976

Spectrum Plot of Worst Value

1.4 MHz / QPSK

AP

[L1;33.00 M Sep09, 2017
Radio Std: None

Center Freq: 848.300000 MHz
== Trig: Fres Run AvglHold: 11
S GaimLow

1.4 MHz / 16QAM

n AL OFF
Frequency Center Freq: 524700000 MHz

— Trig: Free Run AvglHold: 11

AIFGain:Low

Radio Std: None

[L138/54 PM Sep 09, 2017
Frequency

#htten: 30 4B Radio Device: BTS #htten: 30 4B Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
= CenterFreqf || = Center Freql
5 ‘848 300000 MHz| 5 824 700000 MHz|
T T LN | D T
5 1 5
500 i ] 500 / -
15 \1 - |
N e e o 5 o] et B e
& P
5 5
CF Step| CF Step|
Center 848.3 MHz Span 3 MRz, 300000 4zl center 824.7 MHz Span 3 MRz, 300000 kHz
FRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms| FRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms|
Occupied Bandwidth Total Power 24.8 dBm Freqoftsetfl | Occupied Bandwidth Total Power 24.0 dBm Freq Offset
1.0872 MHz OH 1.0896 MHz OH
Transmit Freq Error -2.159 kHz OBW Power 99.00 % Transmit Freq Error -1.156 kHz OBW Power 99.00 %
x dB Bandwidth 1.218 MHz xdB -26.00 dB x dB Bandwidth 1.212 MHz xdB -26.00 dB

use STATUS

use STATUS

3 MHz / QPSK

3 MHz / 16QAM

e - oh Yz I F|L1:4041PM SepD2, 2017 AL [ =02 == A N BT Fraguency
Center Freq: 625500000 MH Radio Std: N quency Center Freq: 625500000 MH Radio Std: N
Contor Freq 025.500000 MHz____[Ssow e Siamoq i, | Fado s fone Contor Froq BZ5500000 MRz | S o ssioni | o e ons
SFGainlow  #Atten:30 dB Radio Device: BTS MFGainLow  #Atten:30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log——T Log f——
% CenterFreql || = CenterFreq|
" 825500000 MHzlf f . 825.500000 MHz,
. p e ey R [ S S S
5 5 ]
/ \ ] L
15 b . \
. P S, 3t A g ) - | renrnan bt At i SR PR
45 45
5 5
CF Step| CF Step|
Center 825.5 MHz Spano MRz, 600000 k2l icenter 8255 MHz Spano MRz, 600000 ki
FRes BW 62 kHz #VBW 200 kHz #Sweep 300 ms| FRes BW 62 kHz #VBW 200 kHz #Sweep 300 ms|
Occupied Bandwidth Total Power 24.5dBm Freqoftsetff | Occupied Bandwidth Total Power 23.5 dBm Freq Offset
2.7017 MHz OH 2.6993 MHz OH
Transmit Freq Error 1.682 kHz OBW Power 99.00 % Transmit Freq Error 431 Hz OBW Power 99.00 %
x dB Bandwidth 2.928 MHz xdB -26.00 dB x dB Bandwidth 2.929 MHz xdB -26.00 dB

use STATUS

use STATUS
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LTE Band 5

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Channel (MH2)

Frequency

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

Channel

(MHz)

Frequency

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

20425 826.5

4.4953 4.4986 20450 829.0

8.9671 8.9655

20525 836.5

4.4957 4.4933 20525 836.5

8.9714 8.9696

846.5

20625

4.4908 4.4937 20600 844.0

8.9666 8.9701

Spectrum Plot of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

r ARG OFF_|L1'52 4LPM SE008, 2017 r AP OFF_|L1'58'52PM SEU8, 2017
Center Freq: 836 500000 MHz Radio Std: None Frequency Center Freq: 826 500000 MHz Radio Std: None Frequency
=5 Trig:Free Run AvglHold: 11 == Trig:Free Run AvglHold: 11
AFGainlow  #Atten: 30 dB Radio Device: BTS AFGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
= CenterFreqf || = Center Freql
5 ‘836 600000 MHz| 5 ‘826 600000 MH2|
1 H 5 7 \
500 } 500 } .
15 1 15 1
N / \ N / iy
5 \ 3 kS
B e — W e s A——
3 3
45 45
55 55
CF Step| CF Step|
Center 836.5 MHz Span 10 wHg|[, %% Wl llcenter 8265 MHz Span 0 MRz, 1000000 Wh
FRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms| FRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms|
Occupied Bandwidth Total Power 24.3 dBm Freqoftsetfl | Occupied Bandwidth Total Power 23.2dBm Freq Offset
4.4957 MHz OH 4.4986 MHz OH
Transmit Freq Error -765 Hz OBW Power 99.00 % Transmit Freq Error 4.214 kHz OBW Power 99.00 %
x dB Bandwidth 4.799 MHz xdB -26.00 dB x dB Bandwidth 4.809 MHz xdB -26.00 dB
usc sTaTUS usc sTaTUS
10 MHz / QPSK 10 MHz / 16QAM
; KL F £ ] INT 12:01:03AM Sep 10, 2017 RL F E] h INT [12:09:07 AM Sep 10, 2017 Frequsncy
Center Freq: §36.500000 MH: Radio Std: N Frequency Center Freq: 644.000000 MH: Radio Std: N
Cortor Froq 836.500000 MHz | oyt SSS00RIES | o Sk ons Contor Froq 044.000000 MHz ____|umiisssuiomigi |+ Rade s oos
AFGainlow  #Atten: 30 dB Radio Device: BTS AFGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
= CenterFreqf || = Center Freql
5 ‘836 600000 MHz| MHz|
=
500 ’ 500 }
18 18
. ] { : i {
ST e — e e o,
45 45
55 55
CF Step| CF Step|
Center 836.5 MHz Span 20 MHz|[, 2°%° W2l llcenter 844 MHz Span 20 MHg[, 290 W2
FRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| FRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms|
Occupied Bandwidth Total Power 24.1dBm Freqoftsetfl | Occupied Bandwidth Total Power 23.1dBm Freq Offset
8.9714 MHz OH 8.9701 MHz OH
Transmit Freq Error -8.431 kHz OBW Power 99.00 % Transmit Freq Error -2.666 kHz OBW Power 99.00 %
x dB Bandwidth 9.509 MHz xdB -26.00 dB x dB Bandwidth 9.511 MHz xdB -26.00 dB
usc sTaTUS usc sTaTUS
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4.4 Band Edge Measurement

4.4.1 Limits of Band Edge Measurement

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

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

4.4.2 Test Setup

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

4.4.3 Test Procedures

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

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

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

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

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

f. Record the max trace plot into the test report.
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4.4.4 Test Results

Channel
Spectrum Analyzer - Swept $h
; 56001 e T s, Peak Search e Hhvg Type: Loapu e Peak Search
va Type: Log-Pwr H va Type: Log-Pwr s
arker 1824.000000000 Mtl"zo Wida © Trig: Free Run @ T N i i 7 Trig:Free Run @ T N g
(FGainlow — Bhtten: 30 dB cerA NN NN I ™ dArten: 30 4B cer|4 NN
MKkr1 824,000 MHz NextPeak MKkr1 849,000 MHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
{0deidy _Ref 35.00 dBm -22.66 dBm {0deidy _Ref 35.00 dBm -22.40 dBm
og og
250 Next Pk Rightl§ | ., Next Pk Right
. — . Next Pk Left| . T BN S Next Pk Left|
50 50
1300 oo Marker Delta e Marker Delta
) ) ) i
= =
Mkr—CF Mkr—CF
=] e Y 50 - .
8 Mkr—RefLviff | Mkr—RefLvl
= =
More, More,
Center 824.000 MHz Span 5.000 MHz 1of2|f [Center 849.000 MHz Span 5.000 MHz 10f2|
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
= Gosrams = Gosrams
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LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel

20407

1RB

Channel

20643

[L1:37 51 M Sep

Channel

6 RB

Channel

m W g ar e AL O 1138 12PM sepDs, 017 m W g ar e A
arker 1 823.993000000 MHz #Avg Type: Log-Pwr mucefizaqss| Pask Search arker 1 849.010000000 MHz #Avg Type: Log-Pwr wxlizaqse| Pesk Search
PNi0: Wide T3 Trig: Free Run s PNi0: Wide T3 Trig: Free Run |
IFGain:Low #Atten: 30 dB er|a NNNKN IFGain:low #Atten: 30 dB er|a NNNKN
Ref Ot 16 ¢B Mkr1 823.993 MHz NextPeak Ref Offset 16 4B MKkr1 849.010 MHz NextPeak
{0deidy _Ref 35.00 dBm .35 dBm {0deidy _Ref 35.00 dBm -27.16 dBm
og o0
250 Next Pk Rightff | ., Next Pk Right
so Next Pk Left| so Next Pk Left|
5| 5 \
300 0] Marker Deita » . P Marker Delta)
£ e A . \
1 't o 1
o Mkr—CF| Mkr—CF|
%0 il %0
A "
" H"-: \‘_.
4 e Mkr—RefLviff | ] Mkr—RefLvi
5 0 Jusptt . e
More More
Center 824.0000 MHz Span 1.000 MHz 10f2|f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts)
E= T E= T

agilent Spectrum Analyzer - Swept S agilent Spectrum Analyzer - Swept S
AL - 0R__AC SENGE-NT AL OF [11,37.06PM Sep03, 2017 AL [ 0R__AC SENGE-NT ARG OFF [11;38:29PM Sep09, 2017
arker 1 823.844000000 MHz T v Fres Run #Avg Type: Log-Pwr 5| PeakSearch jarker 1 849.001000000 MHz Tt Fres Run #Avg Type: Log-Pwr s| PoakSeerch
A mfén: 0 48 cerl KN NN A mfén: 0 48 cerl KN NN
NextPeak| NextPeak|
Ref Offset 16 dB Mkr1 823.844 MHz RefOffset 16 dB Mkr1 849.001 MHz
[ggeiei  Ref 35.00 dBm -32.04 dBm [ggeiei  Ref 35.00 dBm -32.43 dBm
20| Next Pk Rightf§ | .- Next Pk Right]
Next Pk Left| Next Pk Left|
a0 " - - = 50 o
5 5
1350 o] Marker Delta| ! . Marker Delta|
-5 -5 ¥
2% 2%
Mikr—CF Mikr—CF
e o e R B LI s el T e T e et
8 Mkr—RefLviff | Mkr—RefLvl
= e
More, More,
Center 824.0000 MHz Span 1.000 MHz 10f2|f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts)
| =3 STATS | =3 STATS
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LTE Band 5

Channel Bandwidth: 3 MHz

#Res BW 30 kHz

Channel 20415 1RB Channel 20635 1RB
RL R . =0 & = SENSEINT A\ ALIGN OFF |11:47:27 PM Sepi09, 2017 RL R . =0 & = SEN A\ ALIGN OFF |11:48:21 PM Sepi0g, 2017
arker 1 824.000000000 MHz #Avg Type: Log-Pwr muefizaqss| Pask Search arker 1 849.001000000 MHz #Avg Type: Log-Pwr mucefizaqss| PaskSearch
PNi0: Wide T3 Trig: Free Run AvglHold: 281100 | PHi0: Wide T3 Trig: Fr |
IFGainlow — #Atten: 30 dB cerlA NNNNN IFGainlow — #Atten: 30 dB el NNNNN
Mkr1 824.000 MHz NextPeak Mkr1 849,001 MHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
{0deidy _Ref 35.00 dBm 22,635 dBm {0deidy _Ref 35.00 dBm -23.78 dBm
og o0
Next Pk Rightf | . Next Pk Right
so / Y Next Pk Left| so Next Pk Left|
5 ﬂ T 5
s | s
.J 1 sama|  MarkerDeita) swen]|  Marker Deital
5 L~ s —
Jb,,/" "
x x
/ Mkr—CF| Mkr—CF|
-%0 f“j;—'ﬂ -0
" sl "
s et Mkr—RefLviff | E— Mkr—RefLvi
Lt : o
P P
More More
Center 824.0000 MHz Span 1.000 MHz 1of 2] | Center 849.0000 MHz Span 1.000 MHz 10f2|
#VBW 100 KHz* #Sweep 1.00 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts)

sTATUS

=

=

sTATUS

Channel

Channel

Agilent Spectrum Analyzer - Swept SA

15 RB

15 RB

P ——
[ i 00 A SENSEINT AL 114821 PMsep [ i 00 A SENSEINT AL [115002PMep
arker 1 823.996000000 MHz #Avg Type: Log-Pwr wzfra3asc| FedkSearch arker 1849.002000000 MHz #Avg Type: Log-Pr wi23ase| Pesk Seerch
PR Wida T TrigiFree Run AT Trig: Free Run
IFGain:low — #Atten: 30 dB cerl KN NN ™ darten: 30 4B cer/s NNANN
NextPeak| NextPeak|
Ref Offset 16 dB Mkr1 823.996 MHz RefOffset 16 dB Mkr1 849,002 MHz
[3geidy_Ref 35.00 d&m -29.84 dBm [3geidy_Ref 35.00 d&m -29.75 dBm
250 Next Pk Rightff | ., Next Pk Right
. Next Pk Left] . Next Pk Left]
50 - — SO =
5 5
1300 oo Marker Delta e Marker Delta
18 15,
2% 11— =] 1
" Mkr—CF Mkr—CF
LS =0 . e
8 Mkr—RefLviff | Mkr—RefLvl
= =
More, More,
Center 824.0000 MHz Span 1.000 MHz 10f2|f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts)
| =3 STaTus

=

sTATUS
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LTE Band 5

Channel Bandwidth: 5 MHz

Channel 20425 1RB Channel 20625 1RB
RL R . =0 & = SENSEINT A\ ALIGN OFF |11:56:13PM Sepi09, 2017 RL F ’ 500 = SEN A\ ALIGN OFF |11:57:43 PM Sepi0g, 2017
arker 1 823,999000000 MHz #Avg Type: Log-Pur muzizaazs| Pek Search arker 1 849.001000000 MHz #Avg Type: Log-Pwr c| PeakSearch
PNi0: Wide T3 Trig: Free Run AvglHold: 261100 | PHi0: Wide T3 Trig: Fr
IFGainlow — #Atten: 30 dB cerlA NNNNN IFGainlow — #Atten: 30 dB el NNNNN
MKkr1 823.999 MHz NextPeak MKkr1 849,001 MHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
{0deidy _Ref 35.00 dBm -27.866 dBm {0deidy _Ref 35.00 dBm -28.84 dBm
og o0
250 Next Pk Rightff | ., Next Pk Right
so Next Pk Left| so Next Pk Left|
5 / 5
/ sama|  MarkerDeita) swen]|  Marker Deital
15, 18
. P . i
Mkr—CF| 4 Mkr—CF|
-0 “M{// -0
" ] M " —
NSRSt o r—RefLvl Mkr—RefLvi
™ -
More, More,
Center 824.0000 MHz Span 1.000 MHz 10f2|f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 100 kHz #VBW 300 KHz" #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
E= ETE

=

sTATUS

Channel

25RB

Channel

Agilent Spectrum Analyzer - Swept SA

25 RB

[L158:25 M Sep

P ——
RL F 0 i = SENSEINT A\ ALIGHN OFF |L1:56:53PM Sep RL F 0 i = SENSEINT AL
arker 1 823.996000000 MHz BAvg Type: Log-Pwr wxfizaasc| Pesk Search arker 1 849.002000000 MHz BAvg Type: Log-Pwr wxfizaasc| Pesk Search
PG Wie T3 Trig:Free Run e e Trig:Free Run
IFGain:low — #Atten: 30 dB cerl KN NN * #Amen: 30 4B cer/s NNANN
NextPeak NextPeak
Mkr1 823.996 MHz Mkr1 849.002 MHz
Ref Offset 16 dB Ref Offset 16 dB
[3geidy_Ref 35.00 d&m -29.65 dBm [3geidy_Ref 35.00 d&m -30.09 dBm
250 Next Pk Rightff | ., Next Pk Right
so Next Pk Left| - Next Pk Left|
5 5
e Marker Delta e Marker Delta
18 18
2 1 2 1
. : Mkr—CF — Mkr—CF
. . 1 - e Earaaan e SO
8 Mkr—RefLviff | Mkr—RefLvl
= =
More, More,
Center 824.0000 MHz Span 1.000 MHz 1of2[§ | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
| =3 STaTus

=

sTATUS
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LTE Band 5

Channel Bandwidth: 10 MHz

Channel

1RB

Channel

1RB

OFF___[12:07:06AM 5ep 10, 2017

m TS = AVLIZ R 1205,26AM 5ep 10, 2017 m TS
arker 1 823,997000000 MHz #Avg Type: Log-Pur muzizaazs| Pek Search arker 1 849.000000000 MHz P muzfizaqss| Pask Search
PNi0: Wide T3 Trig: Free Run AvglHold: 26/100 | PHi0: Wide T3 Trig: Fr
IFGainlow — #Atten: 30 dB cerlA NNNNN IFGainlow — #Atten: 30 dB el NNNNN
MKkr1 823.997 MHz NextPeak MKkr1 849,000 MHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
{0deidy _Ref 35.00 dBm -42.157 dBm {0deidy _Ref 35.00 dBm -42.48 dBm
og o0
250 Next Pk Rightff | ., Next Pk Right
so / Next Pk Left| so Next Pk Left|
5 5
/| smad| MarkerDeita swen]|  Marker Deital
18 i s
25, 25, -t
| Mkr—CF| B Mkr—CF|
20 " /’J ET e 7
oy -
* R — Mkr—RerLviff | - - T Mkr—RefLvi
™ P
More, More,
Center 824.0000 MHz Span 1.000 MHz 10f2|f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 100 kHz #VBW 300 KHz" #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
E= T E= T

Channel

50 R

Channel

Agilent Spectrum Analyzer - Swept SA

B

[L2:07:51 M Sep 10,2017

P ——
RL F 0 i = SENSEINT A\ ALIGHN OFF |12:06:20.AM Sep 10, 2017 RL F 0 i = SENSEINT AL
arker 1 823.998000000 MHz BAvg Type: Log-Pwr mazfizaass| Pesk Search arker 1 849.004000000 MHz BAvg Type: Log-Pwr mazfizaass| Pesk Search
PG Wie T3 Trig:Free Run e e Trig:Free Run
IFGain:low — #Atten: 30 dB cerl KN NN * #Amen: 30 4B cer/s NNANN
NextPeak NextPeak
Mkr1 823.998 MHz Mkr1 849.004 MHz
Ref Offset 16 dB Ref Offset 16 dB
[3geidy_Ref 35.00 d&m -33.46 dBm [3geidy_Ref 35.00 d&m -32.42 dBm
250 Next Pk Rightff | ., Next Pk Right
so Next Pk Left| so Next Pk Left|
5| 5| b
0 ) Marker Delta e Marker Delta
15, 18
= =
4 1 . Mkr—CF } Mkr—CF
0 - T, - - 0 S e e T
8 Mkr—RefLviff | Mkr—RefLvl
= =
More, More,
Center 824.0000 MHz Span 1.000 MHz 1of2[§ | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
| =3 STaTus

=

sTATUS
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45 Peak to Average Ratio

45.1 Limits of Peak to Average Ratio Measurement

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

45.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER | I: SPECTRUM
ANALYZER

20 dB ATTENUATION

PAD
EUT

45.3 Test Procedures

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

Frequency Peak to Average Ratio (dB)
Channel
() WCDMA
4132 826.4 3.07
4182 836.4 3.10
4233 846.6 3.00

Spectrum Plot of Worst Value

WCDMA

Agilent Spectrum Analyzer - Power Stat CCDF

SEMSE:INT| M ALIGN OFF 10:47:59PM Sep 09, 2017

/ F
Center Freq 836.400000 MHz

| Center Freq: 836.400000 MHz Radio Std: Nohe

Average Power

24.09 dBm
53.16 % at 0dB

100 % 1.73dB
1.0% 2.62 dB
01% 3.10dB
001 % 3.33dB
0001% 3.42dB
0.0001 % 3.47dB

Peak 3.49dB
27.58 dBm

—— Trig:Free Run Counts:1.00 M/1.00 Mpt
#IFGain:Low #Atten: 30 dB

Frequency

100 %
Center Freq
836.400000 MHZ|
10 %
1% \
01%
CF Step
) 5.000000 MHz
0.01% Auto Man
. \ Freq Offset|
0.001 % \ 0 Hz
0,
0.0001 % OB L)
Info BW 5.0000 MHz

Ilb STATUS
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LTE Band 5
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr(?;\q/ll:—'ezr;cy (dB) Channel Fr?&ﬁazr;cy (dB)
QPSK 16QAM QPSK 16QAM
20407 824.7 451 5.28 20415 825.5 4.46 5.19
20525 836.5 4.66 5.45 20525 836.5 4.60 541
20643 848.3 4.26 5.01 20635 847.5 4.28 5.06

Spectrum Plot

of Worst Value

1.4 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

1.4 MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

T " = g [£13548PMSp03, 2317 T 2 e T g EI e
Center Freq 836.500000 MHz | Contar Freq GISS00000MHE | 10 wpr 10 St None Frequency Center Freq 836.500000 MHz | Contar Freq SISS00000MHE | 10 wpr 10 St None requency
HIFGain:Low #Atten: 30 dB HIFGain:Low #Atten: 30 dB
Average Power 100 % Average Power 100 %
Center Freq(j Center Freq(j
23.94 dBm ™ 836 500000 MHz| 23.26 dBm 836 500000 MHz|
48.78 % at 0dB 0% 43.42 % at 0dB 0% N
\‘, AN
\
1%, 1%, 3
| |
|
100%  249dB 01% 100% 299dB 01%
1.0% 4.14 dB 1.0% 5.02dB
01%  466dB oot somomebll 01% 54508 oot P
001%  474dB = Yl 001%  552dB = Man
0.001% 4.76dB FreqOffset 0.001% 555dB FreqOffset
0.0001 % 4.76 dB 0.001 % 0Hz, 0.0001 % 5.55dB 0.001 % 0Hz
Peak 476 dB Peak 573dB
28.70 dBm o 28.99 dBm o
0.0001 0de 20dB 0.0001 0de 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
= sTatus = sTatus

3 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF
F E [L1:42:21 PM Sep 3, 2017

3 MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

[L1:51:40PM Sep3, 2017

R [ T
Center Freq 836.500000 MHz : 636500000 MHz

: 636.500000 MHz Frequency

T 2
Center Freq 836.500000 MHz

Cent ‘ Radio Std: None rrequency Center Freq; ‘ Radio Std: None
= Trig: un Counts:1.00 M{1.00 Mpt = Trig: Free Run Counts:1.00 M{1.00 Mpt
HIFGain:Low #Atten: 30 dB HIFGain:Low #Atten: 30 dB
Average Power 100 % Average Power 100 %
Center Freq(j Center Freq(j
23.97 dBm 836.500000 MHz| 23.29dBm 836.500000 MHz|
48.48 % at 0dB 107 N 43.49 % at 0dB 107 N
' \
1% .‘ 1% Y
100%  247dB 01% 100%  299dB 01%
1.0% 4.11dB 1.0% 5.00 dB
01%  460dB soocrstepl | 019  541dB s o0 Step
001%  464dB 001% vl 001% 545dB 001% | Man|
0001 % 465dB Freqomset] | 0001 % 5.50 dB Freqoftset
00001 % 4.66 dB 0.001 % onzf| | 0.0001% 5.51dB 0.001 % 0 H
Peak 4.68 dB Peak 5.58 dB
28.65 dBm " 28.87 dBm "
0.0001 0de 20dB 0.0001 0de 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
vss Srans vss Srans
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LTE Band 5
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr(?;\q/ll:—'ezr;cy (dB) Channel Fr?&l:_'ezr;cy (dB)
QPSK 16QAM QPSK 16QAM

20425 826.5 4.44 5.25 20450 829.0 4.44 5.25
20525 836.5 4.54 5.34 20525 836.5 4.56 5.32
20625 846.5 4.33 5.14 20600 844.0 4.43 5.26

Spectrum Plot

of Worst Value

5 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

[ F [L1i54/0L M Sep09, 2017

5 MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF
o FL F

[L2:00:024M Sep 10, 2017

Gentar Freq swmsooooomHz Radio Std: None Frequency Gentar Freq: swmsooooomHz Radlo Std: None Frequency
—= Trig:Free Run Counts:1.00 Mi1.00 Mpt —= Trig:Free Run Counts:1.00 Mi1.00 Mpt
SFGaimLow  #Atten: 30 dB SFGaimLow  #Atten: 30 dB
Average Power 100% Average Power 100%
Center Freq(j Center Freq(j
24.07 dBm 836500000 MHz| 23.37 dBm . 836500000 MHz|
48.65 % at 0dB 0% 3 \ 43.68 % at 0dB 0% N
\ \
1% ‘ 1% i
|
100% 244 dB ot 100% 296 dB ot
1.0% 4.04 dB 1.0% 4.98 dB
01%  454dB oot sonomebll 01% 5348 oot P
001%  4.60dB . Yl 001%  540dB . Man
0.001% 4.63dB FreqOffset 0.001% 543dB FreqOffset
0.0001 % 4.65dB 0.001 % ovzl | 0.0001% 5.47dB 0.001 % oHal
Peak 4.65 dB Peak 5.63 dB
28.72 dBm o 29.00 dBm o
0.0001 %535 20dB 0.0001 %535 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
= sTatus = sTatus

10 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF
[12:02:25.4M Sep 10,2017

10 MHz / 16QAM

Power Stat CCDF

Agilent Spectrum Analy

112:09:25 M Sep 10,2017

: 636.500000 MHz

q: 636.500000 MHz

T " 3 T 2 g
Center Freq 836.500000 MHz Mz oo e ST Frequency Center Freq 836.500000 MHz Mz oo S Frequency
HIFGain:Low #Atten: 30 dB HIFGain:Low #Atten: 30 dB
Average Power 100 % Average Power 100 %
Center Freq(j Center Freq(j
24.08 dBm 836.500000 MHz| 23.31dBm 836.500000 MHz|
48.37 % at 0dB 104 N 43.60 % at 0dB o \
1% : 1% \.‘
|
100%  242dB 04 % 100% 295dB 01 %
1.0% 4.09 dB 1.0% 4.97 dB
01%  4.56dB oooomoni]| 01%  5.32dB 100000 i
001% 462dB et e vrlll 001% 53848 et e V)
0.001% 4.64dB FreqOffset 0.001% 543dB FreqOffset
0.0001 % 4.65dB 0.001 % 0Hz, 0.0001 % 548 dB 0.001 % 0Hz
Peak 4.68 dB Peak 557 dB
28.76 dBm o 28.88 dBm o
0.0001 0de 20dB 0.0001 0de 20dB
Info BW 10.000 MHz Info BW 10.000 MHz
= sTatus = sTatus
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

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

4.6.2 Test Setup

Communication ]
Simulator Power Splitter ‘ i Spectrum Analyzer

T

20 dB Attenuation
PAD

EUT

4.6.3 Test Procedure

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

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

Channel 4132 Channel 4182
—— r
s SUg_AC 1 SENSEINT] AVLIGHOFF|10;48 30PM 56p03, 2017 i S0g__AC 1 SENSEINT] AL OFF | 10,4844 PM SED03,
arker 1 5973370668533 GHz ] Avg Type: Log-Pur wzfra3asc| FedkSearch arker 16.295409770489 GHz Avg Type: Log-Pur wi23ase| Pesk Search
o Fasi o Trig: Free Run o Fasi o Trig: Free Run
IFGaindow — #Atten: 30 dB cerlP NN NN [ #hAtten: 30 dB cerlP NNNN K
Next Peak| Next Peak|
Ref Offset 15 4B Mkr1 5.973 4 GHz Ref Offset 16 4B MKr1 6.295 4 GHz
10deidiv  Ref 35.00 dBm -24.91 dBm 10deidiv  Ref 35.00 dBm -24.08 dBm
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

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

4.7.2 Test Procedure

a. Substitution method is used for E.l.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved heightfrom1m to 4
m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

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

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

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

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

4.7.3 Deviation from Test Standard

No deviation.

4.7.4 Test Setup

Radio ahsorbing material gielded Case Ground Plane

Spectrum

L1
]h"*_'«-\q:[:lﬂﬂﬂ
Doo G

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

WCDMA:

Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
0 Level (dBm) Date: 2017-09-12
-10.0 PART 22124
-20.0
-30.0|
-40.0|
8
-50.0|
.
1
60.0| 3
-70.0] 4 ®
5
8 30 1824, 3618. 5412, T206. 9000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Band V_Link_CHA4132
Tested by: Charles Hsiao
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 99.12 -58.32 -48.14 -13.88 -45.32 -18.18 Peak
2 178.50 -63.80 -58.82 -13.00 -58.80 -5.78 Peak
3 206.85 -61.28 -55.19 -13.00 -48.28 -6.89 Peak
4 392.48 -71.48 -68.38 -13.80 -58.48 -3.18 Peak
5 478.50 -74.69 -79.84 -13.00 -61.69 -4.65 Peak
6 659.80 -70.02 -69.84 -13.080 -57.82 -0.18 Peak
7 1652.88 -56.22 -63.95 -13.60 -43.22 7.73 Peak
8 pp 2479.20 -48.93 -59.96 -13.88 -35.93 11.83 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

DLe\l‘eI (dBm) Date: 2017-09-12

-10.0

=

ART 22124

-20.0]

-40.0

F0.0|

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

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : Band V_Link_CH4132
Tested by: Charles Hsiao
Read Limit Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

85.35 -79.81 -59.59 -13.8@ -57.81 -11.22 Peak
142.32 -77.11 -69.35 -13.88 -64.11 -7.76 Peak
226.56 -75.49 -69.67 -13.88 -62.49 -5.82 Peak
421.1@ -73.30 -70.089 -13.900 -60.30 -3.21 Peak
481.38 -74.79 -70.86 -13.80 -61.79 -4.73 Peak
661.20 -69.01 -68.82 -13.80 -56.81 -8.19 Peak

1652.808 -56.21 -63.94 -13.80 -43.21 7.73 Peak
pp 2479.28 -53.86 -64.89 -13.80 -48.86 11.83 Peak

00 =] @ N fa il R
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

DLe\l‘eI {dBm) Date: 2017-09-12

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

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

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Band V_Link_CH4182
Tested by: Charles Hsiao
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1672.80 -54.24 -62.15 -13.88 -41.24  7.91 Peak
2 pp 2509.20 -49.88 -6l1.16 -13.88@ -36.88 11.28 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
DLe‘Uel (dBm) Date: 2017-09-12
-10.0 PART 22724
-20.0|
-30.0
-40.0
-50.0 5
1
-60.0
-70.0|
B 1000 2600. 4200. 5800. 7400. a000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : Band V_Link_CH4182

Tested by: Charles Hsiao
Read Limit Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1672.88 -56.81 -63.92 -13.80 -43.81 7.91 Peak
2 pp 2509.20 -53.42 -64.70 -13.80 -40.42 11.28 Peak

Report No.: RF170713C02-7 Page No. 50/ 60 Report Format Version: 6.1.1




BUREAU
| VERITAS |

High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
Level (dBm) Date: 2017-09-12

0

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

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

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Band V_Link_CH4233
Tested by: Charles Hsiao
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1693.208 -55.93 -64.87 -13.88 -42.93 8.14 Peak
2 pp 2539.80 -58.88 -61.55 -13.88 -37.88 11.47 Peak

Report No.: RF170713C02-7 Page No. 51/ 60 Report Format Version: 6.1.1




BUREAU
| VERITAS |

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

DLe\l‘eI {dBm) Date: 2017-09-12

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

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

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : Band V_Link_CH4233
Tested by: Charles Hsiao
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1693.28 -56.85 -64.99 -13.88 -43.85 8.14 Peak
2 pp 2539.80 -53.86 -65.33 -13.00 -40.86 11.47 Peak
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LTE Band 5
Channel Bandwidth: 10 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
eLevel {(dBm) Date: 2017-09-12
133 PART22i24
-26.7
-40.0
2
-53.3 1
-66.7
S 1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remark : LTE Band V_QPSK_10M _L-CH

Tested by: Getaz Yang
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1658.00 -56.68 -42.00 -13.00 -43.68 -14.68 Peak
2 pp 2487.00 -49.10 -38.66 -13.00 -36.10 -10.44 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
0 Level (dBm) Date: 2017-09-12
133 PART22/24
-26.7
-40.0
2
-53.3 ”
-66.7
h 1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remark : LTE Band V_QPSK_10M_L-CH

Tested by: Getaz Yang
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1658.00 -58.49 -43.81 -13.00 -45.49 -14.68 Peak
2 pp 2487.00 -52.88 -41.64 -13.00 -39.88 -10.44 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 7
0 Level (dBm) Date: 2017-09-12

433 PART22/24

-26.7

-40.0

8
533 3 7
4 5 6
-66.7
_8030 1000. 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remark : LTE Band V_QPSK_18M_M-CH

Tested by: Getaz Yang
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

& 30.00 -50.60 -50.98 -13.00 -37.60 0.38 Peak
2 167.70 -62.61 -57.22 -13.00 -49.61 -5.39 Peak
3 215.49 -57.81 -56.41 -13.00 -44.81 -7.40 Peak
4 346.20 -61.13 -54.83 -13.00 -48.13 -6.30 Peak
5 720.00 -63.09 -63.37 -13.00 -50.89 0.28 Peak
6 960.80 -61.84 -64.05 -13.00 -48.84 2.21 Peak
7 1673.80 -55.08 -40.40 -13.00 -42.08 -14.68 Peak
8 pp 2509.50 -48.89 -37.98 -13.60@ -35.89 -10.91 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
0 Level (dBm) Date: 2017-09-12
133 PART22/24
-26.7
-40.0
8
-53.3 ;
23 5 6
-66.7 4
_8630 1000. 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remark : LTE Band V_QPSK_18M M-CH
Tested by: Getaz Yang
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1pp 38.80 -37.13 -37.51 -13.80 -24.13 8.38 Peak
2 135.83 -62.65 -53.98 -13.00 -49.65 -8.67 Peak
3 247.62 -64.47 -58.36 -13.00 -51.47 -6.11 Peak
4 412.70@ -69.64 -63.80 -13.00 -56.64 -5.84 Peak
5 698.30 -63.61 -63.48 -13.00 -50.61 -0.13 Peak
6 938.40 -61.56 -63.07 -13.80 -48.56 1.51 Peak
7 1673.0@ -59.25 -44.57 -13.00 -46.25 -14.68 Peak
8 2509.5@ -52.80 -41.89 -13.0@ -39.80 -18.91 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
e"evel (dBm) Date: 2017-09-12
133 PART22/24
-26.7
-40.0
2
-53.3 1
-66.7
8 1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 HORIZONTAL
Remark : LTE Band V_QPSK_10M_H-CH

Tested by: Getaz Yang
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1688.00 -56.61 -42.01 -13.00 -43.61 -14.60 Peak
2 pp 2532.00 -49.59 -38.75 -13.00 -36.59 -10.84 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
0 Level (dBm) Date: 2017-09-12

133 PART22/24

-26.7

-40.0

2
-53.3
1
-66.7
h 1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART22/24 VERTICAL
Remark : LTE Band V_QPSK_10M_H-CH

Tested by: Getaz Yang
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 1688.00 -59.46 -44.86 -13.00 -46.46 -14.60 Peak
2 pp 2532.00 -50.21 -39.37 -13.00 -37.21 -10.84 Peak
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5 Pictures of Test Arrangements

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

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved 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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