FCC Test Report

(PART 27)

Report No.: RF160112C17-2
FCC ID: NM82PS6200
Test Model: 2PS6200
Received Date: Dec. 21, 2015
Test Date: Jan. 20, 2016 ~ Jan. 29, 2016

Issued Date: Feb. 25, 2016

Applicant: HTC Corporation

Address: 1F, 6-3 Baogiang Road, Xindian District, New Taipei City, Taiwan 231

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.O0.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.0.C

U
S,
R
R

TAF

A ) S
N
Sl R e £
S e
’{, ///_\\\\\}\ Testing Laboratory
KRR 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
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1 Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

Smartphone

HTC

2PS6200

Production Unit

HTC Corporation

Jan. 20, 2016 ~ Jan. 29, 2016
FCC Part 27, Subpart C, 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 EMC characteristics under the conditions specified in this report.

Prepared by :

P A

, Date: Feb. 25, 2016

Approved by :

Ivonne Wu / Supervisor

C \J\L
, Date: Feb. 25, 2016

Stanley Wu / Assistant Manager

Report No.: RF160112C17-2

Page No. 4/ 36 Report Format Version: 6.1.1




2 Summary of Test Results

Applied Standard: FCC Part 27 & Part 2 (LTE 12)

FCC
Test ltem Result Remarks
Clause
2.1046 . . -
27.50(C)(10) Maximum Peak Output Power Pass Meet the requirement of limit.
22';05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 . . . -
27.53(q) 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.
22;15%52;) Conducted Spurious Emissions Pass Meet the requirement of limit.
51053 Meet the requirement of limit.
27‘ 53(q) Radiated Spurious Emissions Pass Minimum passing margin is -32.93 dB
19 at 197.40 MHz.

2.1 Measurement Uncertainty

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

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

Measurement Frequency Expended Uncertainty
(k=2) ()
Conducted Emissions at mains ports 150 kHz ~ 30 MHz 2.44 dB
. o 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
Agilent Technologies N9038A MY52260177 May 19, 2015 May 18, 2016
Spectrum Analyzer
ROHDE & SCHWARZ FSU43 101261 Dec. 17, 2015 Dec. 16, 2016
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Jan. 07, 2016 Jan. 06, 2017
HORN Antenna
ETS-Lindgren 3117 00143293 Jan. 04, 2016 Jan. 03, 2017
HORN Antenna
SCHWARZBECK BBHA 9170 9170-480 Jan. 04, 2016 Jan. 03, 2017
Bluetooth Tester CBT 100980 Apr. 27, 2015 Apr. 26, 2017
Agilent Communications .
Tester-Wireless 8960 Series 10 MY53201073 Jul. 03, 2015 Jul. 02, 2017
Preamplifier 310N 187226 Jun. 29, 2015 Jun. 28, 2016
Agilent
f\;‘?lae’:tp"f'er 83017A MY39501357 | Jun. 29, 2015 Jun. 28, 2016
f\;"r’;’t‘;'\"eter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016
f\;"r’;’t‘;sensor MA2411B 1207325 Sep. 21, 2015 Sep. 20, 2016
Cable-CH1-01(R
RF signal cable FC-SMS-100-SM
ETS.-LINDGREN 5D-FB S-120+RFC-SMS Jun. 27, 2015 Jun. 26, 2016
-100-SMS-400)

RF signal cable Cable-CH1-02(R
ETS-LINDGREN 8D-FB FC-Sl\é?él;)O-SM Jun. 27, 2015 Jun. 26, 2016
Software E3
BV ADT 8.130425b NA NA NA
?Ar::tenna Tower NA NA NA NA
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 Jul. 03, 2015 Jul. 02, 2017
Agilent
Radio Communication
Analyzer MT8820C 6201240432 Jul. 06, 2015 Jul. 05, 2017
Anritsu

Note: 1. The calibration interval of the above test instruments is 12 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 Smartphone
Brand HTC

Test Model 2PS6200
Status of EUT Production Unit

5.0 Vdc (adapter or host equipment)

Power Supply Ratin
PR : 3.85 Vdc (Li-ion battery)

Modulation Type LTE QPSK, 16QAM

LTE Band 12 (Channel Bandwidth: 1.4 MHz) | 699.7 ~ 715.3 MHz
LTE Band 12 (Channel Bandwidth: 3 MHz) 700.5 ~ 714.5 MHz
Frequency Range :
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 12 (Channel Bandwidth: 1.4 MHz) | 1M09G7D
L. . LTE Band 12 (Channel Bandwidth: 3 MHz) 2M70G7D
Emission Designator X
LTE Band 12 (Channel Bandwidth: 5 MHz) 4M50G7D
LTE Band 12 (Channel Bandwidth: 10 MHz) 8M97W7D
LTE Band 12 (Channel Bandwidth: 1.4 MHz) | 51.51mW
LTE Band 12 (Channel Bandwidth: 3 MHz) 51.71mW
Max. ERP Power )
LTE Band 12 (Channel Bandwidth: 5 MHz) 52.35mW
LTE Band 12 (Channel Bandwidth: 10 MHz) 54.19mW

Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

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

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

<Radiated Emission Test>

—0

(Powered from AC Adapter)

EUT
Earphone (EUT)
Test table zzz

33

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

&

Test table

55

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 12 Y-plane X-axis
LTE Band 12
EUT
X Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
23017 to 23173 23017, 23095, 23173 1.4 MHz QPSK, 16QAM | 1 RB /5 RB Offset
ERP 23025 to 23165 23025, 23095, 23165 3 MHz QPSK, 16QAM |1 RB / 14 RB Offset
23035 to 23155 23035, 23095, 23155 5 MHz QPSK, 16QAM |1 RB / 24 RB Offset
23060 to 23130 23060, 23095, 23130 10 MHz QPSK, 16QAM |1 RB/ 49 RB Offset
23017 to 23173 23095 1.4 MHz QPSK 1 RB/ 5 RB Offset
Frequency | 23025 to 23165 23095 3 MHz QPSK 1 RB/ 14 RB Offset
Stability 23035 to 23155 23095 5 MHz QPSK 1 RB/ 24 RB Offset
23060 to 23130 23095 10 MHz QPSK 1 RB/ 49 RB Offset
23017 to 23173 23017, 23095, 23173 1.4 MHz QPSK, 16QAM | 6 RB/ 0 RB Offset
Occupied 23025 to 23165 | 23025, 23095, 23165 3 MHz QPSK, 16QAM |15 RB / 0 RB Offset
Bandwidth 23035 to 23155 23035, 23095, 23155 5 MHz QPSK, 16QAM |25 RB / 0 RB Offset
23060 to 23130 23060, 23095, 23130 10 MHz QPSK, 16QAM |50 RB / 0 RB Offset
23017 to 23173 23017, 23095, 23173 1.4 MHz QPSK, 16QAM | 1 RB /5 RB Offset
Peak to Average| 23025 to 23165 | 23025, 23095, 23165 3 MHz QPSK, 16QAM |1 RB/ 14 RB Offset
Ratio 23035 to 23155 23035, 23095, 23155 5 MHz QPSK, 16QAM |1 RB / 24 RB Offset
23060 to 23130 23060, 23095, 23130 10 MHz QPSK, 16QAM |1 RB/ 49 RB Offset
1 RB/ 0 RB Offset
23017 1.4 MHz QPSK
6 RB/ 0 RB Offset
23017 to 23173
1 RB/ 5 RB Offset
23173 1.4 MHz QPSK
6 RB/ 0 RB Offset
1 RB/ 0 RB Offset
23025 3 MHz QPSK
15 RB/ 0 RB Offset
23025 to 23165
1 RB/ 14 RB Offset
23165 3 MHz QPSK
15 RB / 0 RB Offset
; Band Edge 1 RB/ 0 RB Offset
23035 5 MHz QPSK
25 RB/ 0 RB Offset
23035 to 23155
1 RB/ 24 RB Offset
23155 5 MHz QPSK
25 RB / 0 RB Offset
1 RB/ 0 RB Offset
23060 10 MHz QPSK
50 RB / 0 RB Offset
23060 to 23130
1 RB/ 49 RB Offset
23130 10 MHz QPSK
50 RB / 0 RB Offset
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= Available Channel
Configure Test ltem Tested Channel . Modulation Mode
Channel Bandwidth
Mode
23017 to 23173 23095 1.4 MHz QPSK 1 RB/ 5 RB Offset
Conducted 23025 to 23165 23095 3 MHz QPSK 1 RB/ 14 RB Offset
Emission 23035 to 23155 23095 5 MHz QPSK 1 RB/ 24 RB Offset
23060 to 23130 23095 10 MHz QPSK 1 RB/ 49 RB Offset
Radiated 23060 to 23130 23095 10 MHz QPSK 1 RB/ 49 RB Offset
Emission

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/EIRP 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Frequency Stability 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Band Edge 25 deg. C, 65 % RH 3.85 Vdc 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
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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 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 Test Types and Results
4.1 Output Power Measurement

4.1.1  Limits of Output Power Measurement

Portable stations (hand-held devices) operating in the 699-716 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 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 height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1 m to 4
m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

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

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

Conducted Power Measurement:

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

b. Set the EUT to transmit under low, middle and high channel and record the power level shown on
simulator.
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41.3 Test Setup
EIRP / ERP Measurement:

Ground Plane

N '
1T e
.

Radio ahsoxrbing material  ghielded Case

Spectrum

e ooo e

e

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

Conducted Power Measurement:

COMMUNICATION EUT
SIMULATOR

Report Format Version: 6.1.1
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4.1.4 Test Results
Conducted Output Power (dBm)

QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 23017 23095 23173 MPR 23017 23095 23173 MPR
699.7 707.5 715.3 (dB) 699.7 707.5 715.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.95 23.09 23.13 0 21.89 22.03 22.07 1
1 2 23.08 23.17 23.06 0 22.02 22.11 22.00 1
1 5 23.20 23.21 23.13 0 22.14 22.15 22.07 1
12/1.4M 3 0 22.78 22.92 22.96 0 21.72 21.86 21.90 1
3 1 22.86 23.00 23.04 0 21.80 21.94 21.98 1
3 3 22.81 22.95 22.99 0 21.75 21.89 21.93 1
6 0 22.00 22.14 22.18 1 20.94 21.08 21.12 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 23025 23095 23165 MPR 23025 23095 23165 MPR
700.5 707.5 714.5 (dB) 700.5 707.5 714.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.03 23.17 23.21 0 21.97 22.11 22.15 1
1 7 23.16 23.25 23.14 0 22.10 22.19 22.08 1
1 14 23.28 23.29 23.21 0 22.22 22.23 22.15 1
12/3M 8 0 22.06 22.20 22.24 1 21.00 21.14 21.18 2
8 3 22.14 22.28 22.32 1 21.08 21.22 21.26 2
8 7 22.09 22.23 22.27 1 21.03 21.17 21.21 2
15 0 22.08 22.22 22.26 1 21.02 21.16 21.20 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 23035 23095 23155 MPR 23035 23095 23155 MPR
701.5 707.5 713.5 (dB) 701.5 707.5 713.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.14 23.28 23.32 0 22.08 22.22 22.26 1
1 12 23.27 23.36 23.25 0 22.21 22.30 22.19 1
1 24 23.39 23.40 23.32 0 22.33 22.34 22.26 1
12/ 5M 12 0 22.17 22.31 22.35 1 21.11 21.25 21.29 2
12 6 22.25 22.39 22.43 1 21.19 21.33 21.37 2
12 13 22.20 22.34 22.38 1 21.14 21.28 21.32 2
25 0 22.19 22.33 22.37 1 21.13 21.27 21.31 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 23060 23095 23130 MPR 23060 23095 23130 MPR
704.0 707.5 711.0 (dB) 704.0 707.5 711.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.23 23.37 23.41 0 22.17 22.31 22.35 1
1 24 23.36 23.45 23.34 0 22.30 22.39 22.28 1
1 49 23.48 23.49 23.41 0 22.42 22.43 22.35 1
12/10M 25 0 22.26 22.40 22.44 1 21.20 21.34 21.38 2
25 12 22.34 22.48 22.42 1 21.28 21.42 21.46 2
25 25 22.29 22.43 22.47 1 21.23 21.37 21.41 2
50 0 22.28 22.42 22.46 1 21.22 21.36 21.40 2
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ERP Power (dBm)
LTE Band 12
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel F"zl‘\"n”Hez';cV (;'I‘B’r';‘) Ifa";tfrc:?;) ERP (dBm) |ERP (mW) P°'*(‘:/z\7)“°"
23017 699.7 -13.45 32.719 17.12 51.51
23095 707.5 -13.56 32.736 17.03 50.42 H
23173 715.3 -13.37 32.591 17.07 50.94
Y 23017 699.7 -16.51 32.69 14.03 25.29
23095 707.5 -16.42 32.81 14.24 26.55 \Y
23173 715.3 -16.37 32.74 14.22 26.42
Channel Bandwidth: 1.4 MHz / 16QAM
23017 699.7 -14.23 32.719 16.34 43.04
23095 707.5 -14.21 32.736 16.38 43.41 H
23173 715.3 -14.26 32.591 16.18 41.50
Y 23017 699.7 -17.12 32.69 13.42 21.98
23095 707.5 -16.85 32.81 13.81 24.04 \
23173 715.3 -16.99 32.74 13.60 22.91
LTE Band 12
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel F"il‘\‘n‘l’_lez';cy (;'I‘B':;I) fztr:rc:?é‘) ERP (dBm) |ERP (mW) P°'*(‘:/z\‘,’)“°"
23025 700.5 -13.51 32.719 17.06 50.80
23095 707.5 -13.45 32.736 17.14 51.71 H
v 23165 714.5 -13.37 32.591 17.07 50.94
23025 700.5 -16.42 32.69 14.12 25.82
23095 707.5 -16.37 32.81 14.29 26.85 Vv
23165 7145 -16.33 32.74 14.26 26.67
Channel Bandwidth: 3 MHz / 16QAM
23025 700.5 -14.21 32.719 16.36 43.24
23095 707.5 -14.33 32.736 16.26 42.23 H
23165 714.5 -14.28 32.591 16.16 41.31
Y 23025 700.5 -16.79 32.69 13.75 23.71
23095 707.5 -16.91 32.81 13.75 23.71 Vv
23165 714.5 -17.17 32.74 13.42 21.98
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LTE Band 12
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr‘zl‘:‘n‘l'_fz’)'cy (;'I‘Bll';l) ggtrjf:?;) ERP (dBm) |ERP (mW) P°'*(‘:/z\7)“°"
23035 701.5 13.38 32.719 17.19 52.35
23095 707.5 13.51 32.736 17.08 51.00 H
23155 713.5 13.28 32.591 17.16 52.01
Y 23035 701.5 -16.50 32.69 14.04 25.35
23095 707.5 16.38 32.81 14.28 26.79 v
23155 713.5 16.41 32.74 14.18 26.18
Channel Bandwidth: 5 MHz / 16QAM
23035 701.5 14.31 32.719 16.26 42.26
23095 707.5 14.32 32.736 16.27 42.33 H
23155 713.5 14.20 32.591 16.24 42.08
Y 23035 701.5 16.88 32.69 13.66 23.23
23095 707.5 16.92 3281 13.74 23.66 v
23155 713.5 16.86 32.74 13.73 23.60
LTE Band 12
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel F"mll’_'ez';cy (:I\Blrl;l) Ifgtfrc:?;) ERP (dBm) |ERP (mW) P°'?:/z\7)“°"
23060 704.0 13.38 32,727 17.20 52.44
23095 707.5 13.25 32,739 17.34 54.19 H
23130 711.0 13.41 32.728 17.17 52.10
Y 23060 704.0 16.39 32.75 14.21 26.36
23095 707.5 16.55 3281 14.11 25.76 v
23130 711.0 16.41 32.84 14.28 26.79
Channel Bandwidth: 10 MHz / 16QAM
23060 704.0 14.36 32,727 16.22 41.85
23095 707.5 14,52 32,739 16.07 40.45 H
23130 711.0 13.97 32,728 16.61 45.79
Y 23060 704.0 17.36 32.75 13.24 21.09
23095 707.5 16.85 3281 13.81 24.04 v
23130 711.0 16.89 32.84 13.80 23.99
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4.2 Frequency Stability Measurement
4.2.1 Limits of Frequency Stabiliity Measurement

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

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. Thetemperature 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.

423 Test Setup

L Oven Room
Communication

Simulator

_1_ Antenna

External Power Source

EUT
DC Power Supply
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424 Test Results
Frequency Error vs. Voltage
Frequency Error (ppm)
\('sgﬁg)e LTE Band 12 Limit (ppm)
1.4 MHz 3 MHz 5 MHz 10 MHz
3.85 0.0018 0.0014 0.0021 0.0017 25
3.6 0.0018 0.0001 0.0018 0.0017 25
4.4 0.0021 0.0006 0.0030 0.0028 2.5
NOTE: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.
Frequency Error vs. Temperature
Frequency Error (ppm)
Temp. (C) LTE Band 12 Limit (ppm)
1.4 MHz 3 MHz 5 MHz 10 MHz
-30 0.0047 0.0025 0.0021 0.0041 25
-20 0.0047 0.0025 0.0030 0.0018 25
-10 0.0025 0.0054 0.0054 0.0045 2.5
0 0.0044 0.0014 0.0007 0.0055 2.5
10 0.0014 0.0047 0.0042 0.0054 25
20 -0.0035 -0.0021 -0.0057 -0.0023 25
30 -0.0051 -0.0001 -0.0028 -0.0016 25
40 -0.0047 -0.0018 -0.0035 -0.0017 25
50 -0.0023 -0.0007 -0.0038 -0.0033 25
55 -0.0042 -0.0049 -0.0014 -0.0047 25
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4.3 Occupied Bandwidth Measurement

4.3.1  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.
4.3.2 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.

4.3.3 Test Setup

Communication .
Simulator Power Splitter | |: Spectrum Analyzer
20dB Attenuation
PAD
EUT
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4.3.4 Test Result

LTE Band 12

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Channel Frequency

99 % Occupied
Bandwidth (MHz)

Channel Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)

QPSK

(MHz)
16QAM

QPSK 16QAM

23017 699.7

1.0894

1.0891 23025 700.5

2.6953 2.6930

23095 707.5

1.0897

1.0883 23095 707.5

2.6980 2.6969

23173 715.3

1.0929

1.0896 23165 714.5

2.7013 2.6974

Spectrum Plot of Worst Value

1.4 MHz / QPSK

1.4 MHz / 16QAM

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Dccupied BW
T EHE I ARG, 030754 A Jan 20, 2016 T EHE I ARG, 03.02:24 A an 20, 2016
enter Freq 715.300000 MHz | Center Freq: 715.300000 Mz Radio Std: None Frequency enter Freq 715.300000 MHz | Center Freq: 715.300000 Mz Radio Std: None Frequency
i Trig: Free Run AvglHeld> 111 = Trig: Free Run AvglHeld> 111
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
% CenterFreq|{ || > Center Freq|
150 + t 716.300000 MHzlf |f 150 + t 716.300000 MHz|
PR S e e
50 50
- i \n = / 1|
15 15
25, \ 25,
T I —— W:—-")ﬂ D ———
%0 + 1 %0 2 T
45 -45.
55, 55,
ICenter 715.3 MHz Span 3 MHz| CF Ste ICenter 715.3 MHz Span 3 MHz| CF St
ltRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms| sonoon re | |[FRes BW 30 kHz #VEBW 100 kHz #Sweep 300 ms| 20000005 0)
Auto Man) - - Auto Man)
Occupied Bandwidth Total Power 24.1 dBm Occupied Bandwidth Total Power 23.3 dBm
1.0929 MHz Freqotten 1.0896 MHz F—
Transmit Freq Error =1.346 kHz OBW Power 99.00 % OHz] Transmit Freq Error 789 Hz OBW Power 99.00 % OHz
x dB Bandwidth 1.226 MHz x dB -26.00 dB x dB Bandwidth 1.218 MHz x dB -26.00 dB
usc starus usc srarus
? 15,45 i Jan 22, 2006 3 L53i27 pa Jan 22, 2016
enter Freq 714.500000 MHz | Genter Freq: 714 500000 MHz Radio Std: None Frequency enter Freq 714.500000 MHz | Center Freq: 714 500000 Mz Radio Std: Nene Frequancy
7 Trig: FraeRun AvglHeld> 111 7 Trig: FraeRun AvglHeld> 111
AFGainLow * #Atten; 30 dB Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dBd Ref Offset 15 dBd
10 dBldiv Ref 35.00 dBm 10 dBldiv Ref 35.00 dBm
Log Log
e CenterFreqgf | =>* Center Freq|
150 714500000 Mzl ff 150 714.500000 MHz|
500 7 500 7
f /
|5 -5
: , & : / :
5 . 5
= N\ - i N
e A I —— -
-35.0 + 50 - -
45 -45.
55, 55,
ICenter 714.5 MHz Span 6 MHz| CF St ICenter 714.5 MHz Span 6 MHz| CF St
[tRes BW 62 kHz #VBW 200 kHz #Sweep 300 ms| ot oon ri | |[#Res BW 82 kHz #VBW 200 kHz #Sweep 300 ms| ot oo riE)
Auto Man) . © Auto Man)
QOccupied Bandwidth Total Power 23.9dBm QOccupied Bandwidth Total Power 22.9dBm
2.7013 MHz Freqotten 2.6974 MHz Freqotten
Transmit Freq Error -3.095 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 437 Hz OBW Power 99.00 % 0Hz]
x dB Bandwidth 2.930 MHz x dB -26,00 dB. x dB Bandwidth 2.938 MHz x dB -26,00 dB
uss rar uss ranus
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel Bandw

idth: 10 MHz

Channel Frequency

99 % Occupied
Bandwidth (MHz)

Channel Frequency

99 % Occupied
Bandwidth (MHz)

MHz
: ) QPSK

(MHz)
16QAM

QPSK 16QAM

23035 701.5 4.4909

4.4854 23060 704.0

8.9713 8.9694

23095 707.5 4.4974

4.4933 23095 707.5

8.9714 8.9716

23155 713.5 4.4949

4.4905 23130 711.0

8.9577 8.9605

Spectrum Plot of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Dccupied BW
T EHE I ARG, 0211213 A Jan 22, 2016 T EHE I ARG, 02:11:16 A4 1an 2, 2016
enter Freq 707.500000 MHz | Center Freq: 707.500000 Mz Radio Std: None Frequency enter Freq 707.500000 MHz | Center Freq: 707.500000 Mz Radio Std: None Frequency
7 Trig: Free Run AvglHold 11 = Trig: Free Run AvglHold 11
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
% CenterFreq|{ || > Center Freq|
150 + 707500000 Mzl |f 150 + 707 500000 MHz|
50 F m— 50 7
B J i 5 .
/ \ I \
. / \ . 7 \
%0 U S e SR ] S B e S
45 -45.
55, 55,
ICenter 707.5 MHz Span 10 MHz CF Ste ICenter 707.5 MHz Span 10 MHz| CF St
[#Res BW 100 kHz #VEW 300 kHz #Sweep 300ms|| . CF <P lirRes BW 100 kHz #VBW 300 kHz #sweep 300 ms{[ TP Step)
Auto Man| - - Auto Man)
QOccupied Bandwidth Total Power 23.4 dBm Occupied Bandwidth Total Power 22.3 dBm
4.4974 MHz FreqOffset 4.4933 MHz FreqOffset
Transmit Freq Error =37 Hz OBW Power 99.00 % OHz] Transmit Freq Error 3.880 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.835 MHz x dB -26.00 dB x dB Bandwidth 4.805 MHz x dB -26.00 dB
usc starus usc srarus
? 022507 804 )an 22, 2006 3 022910 4 Jan 22, 2016
enter Freq 707.500000 MHz | Genter Freq: 707 506000 Mz Radio Std: None Frequency enter Freq 707.500000 MHz | Center Freq: 707 500000 Mz Radio Std: Nene Frequancy
7 Trig: FraeRun AvglHeld> 111 7 Trig: FraeRun AvglHeld> 111
AFGainLow * #Atten; 30 dB Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dBd Ref Offset 15 dBd
10 dBldiv Ref 35.00 dBm 10 dBldiv Ref 35.00 dBm
Log Log
e CenterFreqgf | =>* Center Freq|
150 707500000 MHzl| |f 129 707500000 MHz|
S0 T = S0 F
5 -5
| L\ ] l
- / \ i |
s N E— s N [ = P R R R
-35.0 - B 3.0 v T
45 -45.
55, 55,
|ICenter 707.5 MHz Span 20 MHz| CF St |ICenter 707.5 MHz Span 20 MHz| CF St
[tRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2 00m00 ] [[#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2000000 M)
Auto Man| . © Auto Man|
Occupied Bandwidth Total Power 23.2 dBm QOccupied Bandwidth Total Power 22.3 dBm
8.9714 MHz Freqotten 8.9716 MHz Freqotten
Transmit Freq Error 2413 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 2.827 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 9.510 MHz x dB -26,00 dB. x dB Bandwidth 9.517 MHz x dB -26,00 dB
uss rar uss ranus
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4.4 Band Edge Measurement

441 Limits of Band Edge Measurement

For operations in the 699-787 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 log10(P) dB.

442 Test Setup

Communication )
Simulator Power Splitter | |: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.4.3 Test Procedures

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

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

c. 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).

d. 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).

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

LTE Band 12

Channel Bandwidth: 1.4 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

uss

T B 1 N T T T = AL OFF (050006 M an
arker 1 698.997000000 MHz ) #avg Type: Log-Pur MAE[1Z33458 eak Search jarker 1 716.007000000 MHz ] #avg Type: Log-Pur TRACE Peak Search
PNO: Wide (o T7ig: FreeRun | PHO: Wide T Trig: Free Run " |
IFGaimLow — #Awen: 30 dB cer|A NNKN N e i garen: 30 dB cer/ANNNAN
NextPeak NextPeak
el Offset 16 48 Mkr1 698,997 MHz Ref Offset 15 dB Mkr1 716.007 MHz
{ggeian__ Ref 35.00 dBm -27.96 dBm Jodsid_Ref 35.00 dBm -28.27 dBm
og
Next Pk Rightll | .. Next Pk Right]
150| 150
e Next Pk Left / i Next Pk Left
&
5 - s
. Marker Delta % Marker Deltaj
1300 ) 4300
48 150
1 ! ‘ o al
- 2
wmkr—crff | ©° v MKr—-CF}
el -
=0 50
450 bt Mkr—RefLvif | <0 Mkr—RefLvi
Py ghdrb ™
5 550
More More|
Center 699,0000 MHz Span 1.000 MHz 1072l | center 716.0000 MHz Span 1.000 MHz 1ef2
#Res BW 13 kKHz #VBW 51 kHz #Sweep 1.000 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts)

STATUS

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

6 RB

6 RB

03:00:36 AM 1an 20, 2016

B L o B 1 AL OFF 02541 M Ian 2D, 2016 B e 0 Y
arker 1 6986.978000000 MHz I RAvg Type: Log-Pur mace[ls3ss¢| PeakSearch jarker 1 716.021000000 MHz (. #Avg Type: Log-Pur macsfizgss | PeskSearch
BNO: Wide 5 Trig Free Run (R PHO: Wide [, Irig:Free Run PR
IFGain:Low #Amten: 30 dB = IFGain:Low #hrten: 30 4B verl
NextPeak NextPeak
el Offset 16 48 Mkr1 698.978 MHz Ref Offset 15 dB Mkr1 716.021 MHz
{ggeian__ Ref 35.00 dBm -36.90 dBm Jodsid_Ref 35.00 dBm -30.31 dBm
o9
Next Pk Rightll | .o Next Pk Right;
150| 150
Next Pk Left Next Pk Left
B P 2N MR P e R
5 sc0
. Marker Delta Marker Deltaj
1300 4300 e}
18, - -150
- Al -
7 wmkr—crff | ©° " ,‘ Mkr—-CF|
1 f - "
=0 by =0 i AT, s ity ihyers
[y i
460 frepcont by totpt mir—RerLvif | 450 Mkr—RefLv]
= 550
More More|
Center 699,0000 MHz Span 1.000 MHz 19721 |center 716.0000 MHz Span 1.000 MHz 1ef2
#Res BW 13 kKHz #VBW 51 kHz #Sweep 1.000 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 5 (1001 pts)
status isc srarus
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LTE Band 12

Channel Bandwidth: 3 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

#Sweep 1.000 5 {1001 pts)

STl

uss

T Bk i1 ALISIOR 01T At lan22, 018 R " SBeENT RALISIOR 015530 A an 22, 018
arker 1 699.000000000 MHz ] #Avg Type: Log-Pur maz1z3456| PoakSearch jarker 1 716. MHz ] #Avg Type: Log-Pur maEiz3456| FeakSearch
PNO: Wide (o Tnig: FreeRun x | PHO: Wide T Trig: Free Run " |
IFGainLow *  Adten: 30 4B eERA NNk [FGainLow * Attan:30 4B ver A NHNH N
Ref Offset 16 dB Mkr1 699.000 MHz NextPeak Rel Offset 16 dB Mkr1 716.003 MHz NextPeak
{ggeian__ Ref 35.00 dBm -19.20 dBm [ggeiav_Ref 35.00 dBm -22.43 dBm
Next Pk Rightll | .. Next Pk Right]
150 S 150t el
Next Pk Left ' Next Pk Left
&
5 sc0
Marker Delta . Marker Deltaj
i 1 150 1
o " _ .
* mkr—crlf [ Mir—CF|
f.
=0 0 [y
Jun
e )
wal— S L Mkr—RefLvif | +0 B e Mkr—RefLvi
= 550
More More|
Center 699,0000 MHz Span 1.000 MHz 1072l | center 716.0000 MHz Span 1.000 MHz 1ef2
#Res BW 30 KHz #VBW 100 kHz #Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 s (1001 pts)

Channel

15 RB

Channel

Agilent Spectrum Anal

Swept SA

#Sweep 1.000 5 {1001 pts)

STl

uss

Agilent Spectrum Analyzer - Swept SA
T Bk i1 ALISIOR 0L T A lan 22, 016 T SBiE BALZIOR oL 01
arker 1 698.996000000 MHz ] WAvg Type: Log-Pur mace[l33ss¢| PeakSearch arker 1 716.000000000 MHz | RAvg Type: Log-Pur macefiagesg| PeakSearch
PNO: Wide (o Tnig: FreeRun x | PHO: Wide T Trig: Free Run " |
IFGainLow Atten: 30 4B cerlANNNNN IFGainiL ow Atcen: 30 48 rerla NNNN N
Ref Offset 16 dB Mkr1 698.996 MHz NextPeak Rel Offset 16 dB Mkr1 716.000 MHz NextPeak
{ggeian__ Ref 35.00 dBm -31.04 dBm [ggeiav_Ref 35.00 dBm -27.28 dBm
Next Pk Rightll | .o Next Pk Right;
150| 150
Next Pk Left Next Pk Left
&
5 sc0
. Marker Delta Marker Deltaj
1300 4300 e}
45 50
-3 %0 1
- mkr—crff | Mkr—-CF|
30 =11} i - b
450 Mkr—RefLvi | <0 Mkr—RefLvi
= 550
More More|
Center 699,0000 MHz Span 1.000 MHz 19721 [center 716.0000 MHz Span 1.000 MHz 1ef2
#Res BW 30 KHz #VBW 100 kHz #Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 5 (1001 pts)

STATUS
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

Center 699.0000 MHz
#Res BW 100 kHz

#VBW 300 kHz

Center 716.0000 MHz
#Res BW 100 kHz

uss

Span 1.000 MHz
#Sweep 1.000 s {1001 pts)

B e e BEE T Ailiice osomoi iz e | o B e 0 BisE: N T T T R——
arker 1 698.988000000 MHz | e N #Avg Type: Log-Pur maczfzasse| FoakSearc arker 1 716.001000000 MHz | g Free R Bhvg Type: Log-Pur macz[i23455 | PeakSeard
5 Trig:FreeRun = Trig:Free Run
FoaimLon + At 3 4B ver AN Fosindow Aeten: 30 d8 ver AN N
NextPeak NextPeak
Ref Offset 16 d8 Mkr1 698.988 MHz RerOffset 15 d& Mkr1 716.001 MHz
{ggeian__ Ref 35.00 dBm -24.27 dBm [ggeiav_Ref 35.00 dBm -24.93 dBm
Next Pk Rightll | .. Next Pk Right]
150| = -~ 150 -
Next Pk Left Next Pk Left
£.00] 5.00| n
= s
. Marker Delta Marker Deltaj
1300 ) 43008
45 150 "
1 | ,
. h . y
. o Mkr—.CF - Mkr—CF|
=0 1 1 M %0 ST
af Mkr—RefLviff | +0 Mkr—RefLvi|
= 550
More More|
10f2 10f2

#VBW 300 kHz

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

25 RB

#Sweep 1.000 5 {1001 pts)

uss

T Bk i1 ALISIOFR 02 036 A Ian22, 016 T SBiE RALIOF 1 01
arker 1 698.998000000 MHz ] WAvg Type: Log-Pur mace[[335s¢| PeakSearch jarker 1 716.001000000 MHz | RAvg Type: Log-Pur macefiagesg| PeakSearch
FHO: Wide o 1@ Free Run ol PHO: Wide (5 171g: Free Run |
IFGainLow Atten: 30 4B cerlANNNNN IFGainiL ow Atcen: 30 48 rerla NNNN N
Ref Offset 16 dB Mkr1 698.998 MHz NextPeak Rel Offset 16 dB Mkr1 716.001 MHz NextPeak
{ggeian__ Ref 35.00 dBm -31.82dBm [ggeiav_Ref 35.00 dBm -29.50 dBm
Next Pk Rightll | .o Next Pk Right;
150| 150
Next Pk Left Next Pk Left
£.00] = 5.00]
5 sc0
. Marker Delta Marker Deltaj
1300 4300 e}
45 50
X, -5.0 1
Iy Mkr—.CF N Mkr—CF|
0 - S E—— ; 0 n
450 Mkr—RefLvi | <0 Mkr—RefLvi
= 550
More More|
Center 699,0000 MHz Span 1.000 MHz 19721 |center 716.0000 MHz Span 1.000 MHz 1ef2
#Res BW 100 kHz #VBW 300 kHz #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)

STATUS
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LTE Band 12

Channel Bandwidth: 10 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

T AL O 215,12 0422 206 T LI 022150 22, 018
arker 1 698.999000000 MHz I #vg Type: Log-Pwr maliz3gse| PuskSearch arker 1 716.003000000 MHz #ug Type: Log-Pwr maEiz3456| FoeakSearch
e 0 a8 el Bl b et
Ref Offset 15 4B Mkr1 698.999 MHz NextPeak Ref Offset 15 0B Mkr1 716.003 MHz NextPeak
[ggeian _ Ref 35.00 dBm -37.93 dBm [ggeian__ Ref 35.00 dBm -36.30 dBm
Next Pk Right] Next Pk Right]
15.0] 150
Next Pk Left Next Pk Left
5.00| 5.00|
5 5
Marker Delta| . Marker Delta)
300 1300
48 48
% X ;
7 mir—crfl | g Mkr—CF
Py
0 30 +
N Jererer L R R
450 Mkr—RefLvif | «0 x Mkr—RefLvi
5 5
More| More|
Center 699.0000 MHz Span 1.000 MHz o2}t | center 716.0000 MHz Span 1.000 MHz 1of2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 (1001 pts)
isc orars = sra

Channel

Agilent Spectrum Analyzer - Swept SA

F Qs L
arker 1 698.988000000 MHz
Pl

ENE:

2015

Peak Search

Channel

Agilent Spectrum Analyzer - Swept SA

F Qs L
arker 1 716.001000000 MHz

7 Trig: FreeRun

NG OFF
#hug Type: LagPwr

Peak Search

Center 699.0000 MHz
#Res BW 100 kHz

#VBW 300 kHz

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

Center 716.0000 MHz
#Res BW 100 kHz

#VBW 300 kHz

Span 1.000 MHz

e T TrigiFraeRun e T r
Faintow * Aten:30dB e Tl peten: 30 4B ter/A NN NH N
NextPeak NextPeak
Ref Offeet 15 4B Mkr1 698.988 MHz Ref Offeet 15 4B Mkr1 716.001 MHz
{9gBid_Ref 35.00 dBm -33.63 dBm {9gBid_Ref 35.00 dBm -34.73 dBm
og og
Next Pk Right; Next Pk Right;
150 150
Next Pk Left] Next Pk Left]
500 500
B B
{ Marker Delta Marker Delta
0 ) 1300 8m|
5 5
= R . mir—crf | Mkr—CF|
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450 Mir—RefLviff | 50 Mir—RefLv
5 5
More; More;
10f2 10f2

#Sweep 1.000 s (1001 pts)
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4.5
4.5.1

Peak to Average Ratio

Limits of Peak to Average Ratio Measurement

of the transmission may not exceed 13 dB.

452 Test Setup

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)

4.5.3 Test Procedures
1.
2.
3.

Set resolution/measurement bandwidth = signal’s occupied bandwidth;

Set the number of counts to a value that stabilizes the measured CCDF curve;
Record the maximum PAPR level associated with a probability of 0.1 %.
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45.4 Test Results

LTE Band 12

Channel Bandwidth: 1.4

MHz

Channel Bandwidth: 3 MHz

Peak to Average Ratio

Peak to Average Ratio

Channel Frt:'?nl:-lezr;cy (dB) Channel Fr?ﬁnl:_lez';cy (dB)
QPSK 16QAM QPSK 16QAM
23017 699.7 4.81 5.60 23025 700.5 4.61 5.35
23095 707.5 4.83 5.64 23095 707.5 4.26 5.37
23173 715.3 4.38 5.16 23165 714.5 412 4.88

Spectrum Plot of Worst Value

1.4 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCOF

Agilent Spectrum Analyzer - Power Stat CCOF

1.4 MHz / 16QAM

. R SEHSE: IN AL 03:04;35 AM Jan 20, 2016 . R SEHSE: IN AL 03:04: 11 M Jan 20, 2016
enter Freq 707.500000 MHz [T e LT L Eraquency enter Freq 707.500000 MHz L T T SO oo il
FIFGaln:Low #Aten: 30 4B FIFGaln:Low #Aten: 30 4B
Average Power 1005 Average Power 1005
Center Freq| Center Freq|
23‘23 dBm \\ 707500000 MHz| 22‘43 dBm \\\ 707 500000 MHz|
46.68 % at 0dB 10 . 42.78 % at 0dB 109 <
N, N
\\. \\
™ 1\ 1
|
100% 2.57dB 01 % 100% 293 dB 01% \
10%  459dB ! 10%  530dB
CFS
01%  483dB soomonome|| 01% 5640 P
001% 487dB | MMM [pute "l oot% seaaB | "0 jpute fan
0001% 4.85dB FreqOffset 0001 % 572dB FreqOffset
00001 % 4.88dB 0.001 % D Hz| 00001 % 5.72dB 0.001 % 0 Hz|
Peak 4.89 dB Peak 5.76 dB
28.12 dBm 28.19 dBm
00001 % 538 2038 00001 % 538 038
Info BW 5.0000 MHz Info BW 5.0000 MHz
3 MHz / QPSK 3 MHz / 16QAM
A 02:02:01 AM Jan 22, 2016 .Y 020121 AM Jan 22, 2016
enter Freq 700.500000 MHz | Genter Freq: 700 506000 MHz Radio Std: None srequsncy enter Freq 707.500000 MHz | Center Freq: 707 500000 Mz Radio Std: None Srmqueney
Trig: Free Run Counts:1,00 M1.00 Mpt Trig: Free Run Counts:1,00 M1.00 Mpt
MFGointow | $Atten:30 4B MFGonow | #hiten: 30 4B
Average Power Average Power
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23.32dBm 3 rosmoma]| 2217 dBm . Bciindfor,
46.32 % at 0dB 103 < 42.68 % at 0dB 103 N
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N \
1%, T+ 1% S S
100% 2.51dB 01 % 100%  2.86dB 01 % }
10%  447dB 10%  523dB |
01%  461dB somomi]| 01% 53748 5000000 M
001% 467dB | 001% jute vl core%  s4sde | OO jute M=
0001% 4.74dB FreqOffset 0001% 553dB | FreqOffset
0.0001% 4.79dB | 0.001% onzf| | 0.0001% 5.56dB | 0.001Y 0Hz]
Peak 4.79 dB Peak 5.58 dB
28.11 dBm 27.75 dBm ‘
P P
0.0001 %57 CTrT 0.0001 %57 T
Info BW 5.0000 MHz Info BW 5.0000 MHz
= =
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Peak to Average Ratio

Peak to Average Ratio

Channel Fr?ﬁnl:_lez';cy (dB) Channel Fr?ﬁnl:_lez';cy (dB)
QPSK 16QAM QPSK 16QAM
23035 701.5 4.63 5.38 23060 704.0 4.55 5.38
23095 707.5 4.55 5.43 23095 707.5 4.49 5.25
23155 713.5 4.56 5.34 23130 711.0 4.58 5.41

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stat CCOF

5 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCOF

5 MHz / 16QAM
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. .
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

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

46.2 Test Setup

Communication )
Simulator Power Splitter | |: 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 30 MHz to 8 GHz for LTE Band 12. 10 dB attenuation pad is

connected with spectrum. RBW=1 MHz and VBW=3 MHz are used for conducted emission
measurement.
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4.6.4 Test Resul

Frequency Range:

ts

30 MHz ~ 8 GHz

LTE Band 12

Channel 23095

Agilent Spectrum Analyzer - Swept SA

1.4 MHz / QPSK

Agilent Spectrum Analyzer - Swept SA

3 MHz / QPSK
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#Sweep 505.3 ms (20000 pts)

sTaTus

sTaTus
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e Peak Search
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P

10 MHz / QPSK
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

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

4.7.2 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 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.I.R.P power by subtracting the gain of dipole, E.R.P power =
E.l.P.R power - 2.15 dBi.

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

LTE Band 12

Channel Bandwidth: 10 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
DLeV\eI (dBm/m} Date: 2016-01-29
-10.0 PART 22124127
-20.0|
-30.0
-40.0
3
-50.0 L
7
-60.0
L]
-70.0| 4
8 30 1824. 3618. 5412, 000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24/27 3m Horizontal
Remark : LTE_Band 12_QPSK(1,49) 18M CH23895
Tested by: Charles Hsiao
Plane 1 X
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 97.77 -49.96 -39.73 -13.88 -36.96 -18.23 Peak
2 148.26 -58.96 -43.86 -13.88 -37.96 -7.90 Peak
3 pp 197.48 -45.93 -39.84 -13.08 -32.93 -6.89 Peak
4 397.38 -78.22 -67.38 -13.88 -57.22 -2.84 Peak
5 589.190 -68.48 -68.35 -13.88 -55.48 -8.85 Peak
6 941.28 -64.97 -69.68 -13.88 -51.97 4.71 Peak
7 1415.88 -59.39 -65.75 -13.80 -46.39 6.36 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
{}Level (dBm/m} Date: 2016-01-29
-10.0 PART 22124127
-20.0|
-30.0
-40.0
-50.0 2
€]
7
-60.0 1
-70.0 45
8 30 1824. J618. 5412, T206. 9000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 22/24/27 3m Vertical
Remark : LTE_Band 12_QPSK(1,49) 18M CH23895
Tested by: Charles Hsiao
Plane 1 X
Read Limit Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 94,88 -63.65 -53.25 -13.88 -50.65 -10.40 Peak
2 pp 146.91 -53.48 -45.68 -13.08 -48.48 -7.88 Peak
3 196.59 -57.86 -51.81 -13.88 -44.86 -6.85 Peak
4 398.080 -71.78 -68.94 -13.80 -58.78 -2.84 Peak
5 532.48 -71.59 -68.65 -13.08 -58.59 -2.94 Peak
6 937.78 -65.13 -69.71 -13.88 -52.13 4.58 Peak
7 1415.88 -59.96 -66.32 -13.80 -46.96 6.36 Peak
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5 Pictures of Test Arrangements

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

Report No.: RF160112C17-2 Page No. 35/ 36 Report Format Version: 6.1.1




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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