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

Product:
Brand:

Test Model:
Sample Status:
Applicant:

Test Date:

Standards:

The above equipment

Taoyuan Branch, and

Smartphone

HTC

2PS6700A

Production Unit

HTC Corporation

Mar. 17, 2016 ~ Mar. 25, 2016
FCC Part 27, Subpart C

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 :

T Vo

, Date: Apr. 14, 2016

Approved by :

Ivonne Wu / Supervisor

C \J\h
, Date: Apr. 14, 2016

Stanley Wu / Assistant Manager
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2 Summary of Test Results

Applied Standard: FCC Part 27 & Part 2 (LTE 13)

FCC
Test ltem Result Remarks
Clause
2.1046 . . -
27.50(b)(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.
227'15%?;) Conducted Spurious Emissions Pass Meet the requirement of limit.
51053 Meet the requirement of limit.
27‘ 53(g) Radiated Spurious Emissions Pass Minimum passing margin is -18.43 dB
1d at 1564.00 MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 17)
FCC
Test ltem Result Remarks
Clause
2.1046 . . o
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 . . . o
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(g) Band Edge Measurements Pass Meet the requirement of limit.
21051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(g)
51053 Meet the requirement of limit.
27’ 53(q) Radiated Spurious Emissions Pass Minimum passing margin is -37.39 dB

at 140.43 MHz.
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2.1 Measurement Uncertainty

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

Measurement Frequency Expended Uncertainty
(k=2) ()
Conducted Emissions at mains ports 150 kHz ~ 30 MHz 2.44 dB
. 30 MHz ~ 200 MHz 2.0153 dB
Radiated Emissions up to 1 GHz
200 MHz ~1000 MHz 2.0224 dB
1 GHz ~ 18 GHz 1.0121 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.1508 dB
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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
Double Ridge Guide Horn
Antenna EMCO 3115 5619 Jan. 04, 2016 Jan. 03, 2017
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Jan. 07, 2016 Jan. 06, 2017
Agilent Communications | gqeh Series 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017
Tester-Wireless
Preamplifier 310N 187226 Jun. 29, 2015 Jun. 28, 2016
Agilent
Zg?lzr:tp"f'er 83017A MY39501357 | Jun. 29, 2015 Jun. 28, 2016
/F;O"Yer Meter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016
nritsu
X‘;‘r’;’tizsensor 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-SI\é?z-lg)O-SM Jun. 27, 2015 Jun. 26, 2016
Software E3
BV ADT 8.130425b NA NA NA
,:}Ir::tenna Tower NA NA NA NA
Turn Table
MF 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 / 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 IC74501-1.
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3 General Information

3.1 General Description of EUT

Product Smartphone
Brand HTC

Test Model 2PS6700A
Status of EUT Production Unit

Power Supply Rating

5.0 Vdc (adapter or host equipment)

3.85 Vdc (Li-ion battery)

Modulation Type LTE QPSK, 16QAM
LTE Band 13 (Channel Bandwidth: 5 MHz) 779.5 ~ 784.5 MHz
LTE Band 13 (Channel Bandwidth: 10 MHz) 782.0 MHz
Frequency Range :
LTE Band 17 (Channel Bandwidth: 5 MHz) 706.5 ~ 713.5 MHz
LTE Band 17 (Channel Bandwidth: 10 MHz) 709 ~ 711 MHz
LTE Band 13 (Channel Bandwidth: 5 MHz) 4M50G7D
.. . LTE Band 13 (Channel Bandwidth: 10 MHz) 8M97G7D
Emission Designator X
LTE Band 17 (Channel Bandwidth: 5 MHz) 4M49W7D
LTE Band 17 (Channel Bandwidth: 10 MHz) 8M99G7D
LTE Band 13 (Channel Bandwidth: 5 MHz) 71.19mW
Max. ERP Power LTE Band 13 (Channel Bandw!dth: 10 MHz) 74.08mW
LTE Band 17 (Channel Bandwidth: 5 MHz) 44.32mW
LTE Band 17 (Channel Bandwidth: 10 MHz) | 42.94mW

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 Radiated Emission
LTE Band 13 X-plane X-axis
LTE Band 17 Y-plane Z-axis
LTE Band 13
EUT
- Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
ERP 23205 to0 23255 | 23205, 23230, 23255 5 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
23230 23230 10 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
Frequency | 23205 to 23255 23230 5 MHz QPSK 1 RB/ 0 RB Offset
Stability 23230 23230 10 MHz QPSK 1 RB/ 0 RB Offset
Occupied 23205 to0 23255 | 23205, 23230, 23255 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
Bandwidth 23230 23230 10 MHz QPSK, 16QAM | 50 RB / 0 RB Offset
i Peak to Average| 23205 to 23255 | 23205, 23230, 23255 5 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
Ratio 23230 23230 10 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
1 RB/ 0 RB Offset
23205 5 MHz QPSK

25 RB / 0 RB Offset
1 RB/ 24 RB Offset

23205 to 23255

23255 5 MHz QPSK
Band Ed 25 RB/ 0 RB Offset
+ % 1 RB/ 0 RB Offset
23230 10 MHz QPSK
23230 50 RB/ 0 RB Offset
1 RB/ 49 RB Offset
23230 10 MHz QPSK
50 RB / 0 RB Offset
Conducted 23205 to 23255 23230 5 MHz QPSK 1 RB/ 0 RB Offset
Emission 23230 23230 10 MHz QPSK 1 RB/ 0 RB Offset
’ paclated 23230 23230 10 MHz QPSK 1 RB/ 0 RB Offset
Emission

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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LTE Band 17
EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
ERP 23755 to 23825 | 23755, 23790, 23825 5 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
23780 to 23800 | 23780, 23790, 23800 10 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
Frequency | 23755 to 23825 23790 5 MHz QPSK 1 RB/ 0 RB Offset
Stability 23780 to 23800 23790 10 MHz QPSK 1 RB/ 0 RB Offset
Occupied 23755 to 23825 | 23755, 23790, 23825 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
Bandwidth 23780 to 23800 | 23780, 23790, 23800 10 MHz QPSK, 16QAM | 50 RB / 0 RB Offset
i Peak to Average| 23755 to 23825 | 23755, 23790, 23825 5 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
Ratio 23780 to 23800 | 23780, 23790, 23800 10 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
1 RB/ 0 RB Offset
23755 5 MHz QPSK
25 RB/ 0 RB Offset
23755 to 23825
1 RB/ 24 RB Offset
23825 5 MHz QPSK
Band Ed 25 RB/ 0 RB Offset
) and =dge 1RB/ 0 RB Offset
23780 10 MHz QPSK
50 RB / 0 RB Offset
23780 to 23800
1 RB/ 49 RB Offset
23800 10 MHz QPSK
50 RB/ 0 RB Offset
Conducted | 23755 to 23825 23790 5 MHz QPSK 1 RB/ 0 RB Offset
Emission 23780 to 23800 23790 10 MHz QPSK 1 RB/ 0 RB Offset
- Radiated | 55750 16 23800 23790 10 MHz QPSK 1 RB/ 0 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 ltem 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 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 699-787 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 23205 23230 23255 MPR 23205 23230 23255 MPR
779.5 782.0 784.5 (dB) 779.5 782.0 784.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.91 22.01 22.12 0 20.93 21.05 21.17 1
1 12 21.79 21.98 22.07 0 20.82 21.01 21.13 1
1 24 21.52 21.62 21.70 0 20.55 20.63 20.71 1
13/5M 12 0 20.63 20.70 20.86 1 19.60 19.69 19.89 2
12 6 20.58 20.68 20.79 1 19.55 19.67 19.80 2
12 13 20.56 20.66 20.77 1 19.53 19.63 19.77 2
25 0 20.54 20.64 20.75 1 19.52 19.60 19.71 2
QPSK 16QAM
Mid Ch 3GPP Mid Ch 3GPP
Bg'\‘; / ;fe OfF::et 23230 MPR 23230 MPR
782.0 (dB) 782.0 (dB)
MHz MHz
1 0 22.26 0 21.28 1
1 24 22.23 0 21.25 1
1 49 22.20 0 21.21 1
13/10M 25 0 21.30 1 20.25 2
25 12 21.29 1 20.24 2
25 25 21.27 1 20.22 2
50 0 21.28 1 20.23 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 23755 23790 23825 MPR 23755 23790 23825 MPR
706.5 710.0 7135 (dB) 706.5 710.0 713.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.78 21.83 21.75 0 20.82 20.88 20.78 1
1 12 21.74 21.81 21.66 0 20.77 20.85 20.71 1
1 24 21.62 21.71 21.60 0 20.66 20.71 20.58 1
17 / 5M 12 0 20.84 20.89 20.75 1 19.84 19.87 19.72 2
12 6 20.69 20.78 20.67 1 19.69 19.75 19.63 2
12 13 20.74 20.82 20.73 1 19.75 19.80 19.69 2
25 0 20.69 20.75 20.65 1 19.61 19.71 19.60 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 23780 23790 23800 MPR 23780 23790 23800 MPR
709.0 710.0 711.0 (dB) 709.0 710.0 711.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.83 21.88 21.80 0 20.86 20.93 20.82 1
1 24 21.80 21.86 21.76 0 20.84 20.90 20.75 1
1 49 21.74 21.77 21.63 0 20.75 20.78 20.71 1
17/ 10M 25 0 20.94 20.99 20.92 1 19.94 19.99 19.86 2
25 12 20.84 20.89 20.81 1 19.80 19.86 19.76 2
25 25 20.90 20.93 20.85 1 19.83 19.91 19.81 2
50 0 20.83 20.87 20.80 1 19.78 19.82 19.74 2
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ERP Power (dBm)
LTE Band 13
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr‘zl‘:‘n‘l'_fz’)'cy (;'I‘Bll';l) ggtrjf:?;) ERP (dBm) |ERP (mW) P°'*(‘:/z\7)“°"
23205 779.5 -12.15 32.771 18.47 70.32
23230 782.0 -12.23 32.741 18.36 68.56 H
23255 784.5 -12.18 32.854 18.52 71.19
X 23205 779.5 -16.85 325 13.50 22.39
23230 782.0 -16.74 32.52 13.63 23.07 \Y
23255 784.5 -16.83 32.62 13.64 23.12
Channel Bandwidth: 5 MHz / 16QAM
23205 779.5 -13.23 32.771 17.39 54.84
23230 782.0 -13.54 32.741 17.05 50.71 H
X 23255 784.5 -13.68 32.854 17.02 50.40
23205 779.5 -17.59 32.5 12.76 18.88
23230 782.0 -17.84 32.52 12.53 17.91 \Y
23255 784.5 -17.88 32.62 12.59 18.16
LTE Band 13
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel F"il‘\‘n‘l’_lez';cy (;'I‘B':;I) fztr:rc:?é‘) ERP (dBm) |ERP (mW) P°'*(‘:/z\‘,’)“°"
X 23230 782.0 -11.89 32.737 18.70 74.08 H
23230 782.0 -16.95 32.52 13.42 21.98 \Y
Channel Bandwidth: 10 MHz / 16QAM
« 23230 782.0 -12.69 32.737 17.90 61.62 H
23230 782.0 -17.48 32.52 12.89 19.45
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LTE Band 17
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr‘zl‘:‘n‘l'_fz’)'cy (;'I‘Bll';l) ggtrjf:?;) ERP (dBm) |ERP (mW) P°'*(‘:/z\7)“°"
23755 706.5 14.37 32.719 16.20 41.68
23790 710.0 1412 32.736 16.47 44.32 H
v 23825 713.5 14.09 32,591 16.35 43.16
23755 706.5 18.65 32.69 11.89 15.45
23790 710.0 18.72 3281 11.94 15.63 v
23825 713.5 -18.98 32.74 11.61 14.49
Channel Bandwidth: 5 MHz / 16QAM
23755 706.5 14.86 32.719 15.71 37.23
23790 710.0 14.93 32.736 15.66 36.78 H
23825 713.5 14.85 32.591 15.59 36.23
Y 23755 706.5 -19.66 32.69 10.88 12.25
23790 710.0 19.80 3281 10.86 12.19 v
23825 713.5 19.96 32.74 10.63 11.56
LTE Band 17
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel F"il‘\‘n‘l’_lez';cy (;'I‘B':;I) fztr:rc:?é‘) ERP (dBm) |ERP (mW) P°'*(‘:/z\‘,’)“°"
23780 709.0 14.45 32.727 16.13 40.99
23790 710.0 14.26 32.739 16.33 42.94 H
§ 23800 711.0 1452 32.728 16.06 40.35
23780 709.0 18.76 32.75 11.84 15.28
23790 710.0 18.85 3281 11.81 1517 v
23800 711.0 19.12 32.84 11.57 14.35
Channel Bandwidth: 10 MHz / 16QAM
23780 709.0 15.36 32.727 15.22 33.24
23790 710.0 15.26 32.739 15.33 34.11 H
23800 711.0 15.47 32.728 15.11 32.42
Y 23780 709.0 19.65 32.75 10.95 12.45
23790 710.0 19.87 3281 10.79 11.99 v
23800 711.0 19.75 32.84 10.94 12.42
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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. 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.

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)
‘:3:;‘:2;’ LTE Band 13 LTE Band 17 Limit (ppm)
5 MHz 10 MHz 5 MHz 10 MHz
3.85 0.0019 0.0012 0.0027 0.0015 25
3.6 0.0024 0.0019 0.0039 0.0027 25
4.4 0.0036 0.0006 0.0001 0.0041 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 13 LTE Band 17 Limit (ppm)
5 MHz 10 MHz 5 MHz 10 MHz
-30 0.0023 0.0024 0.0048 0.0025 25
-20 0.0008 0.0018 0.0037 0.0037 25
-10 0.0006 0.0031 0.0008 0.0037 25
0 0.0020 0.0049 0.0048 0.0038 25
10 0.0003 0.0022 0.0032 0.0042 25
20 -0.0047 -0.0001 -0.0020 -0.0006 2.5
30 -0.0043 -0.0004 -0.0011 -0.0045 25
40 -0.0006 -0.0050 -0.0015 -0.0010 2.5
50 -0.0031 -0.0014 -0.0051 -0.0017 25
55 -0.0038 -0.0006 -0.0014 -0.0046 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 13

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Frequency Bandwidth

Channel

99 % Occupied

(MHz) Channel

(MHz)
QPSK

16QAM

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

Frequency
(MHz)

23205 779.5 4.4881

4.4872

23230 782.0 4.4975

4.4950 23230

23255 784.5 4.4919

4.4872

782.0 8.9732 8.9718

Spectrum Plot of Worst Value

5 MHz / QPSK

Oceupied BW.

Agilent Spectrum Analyzer

Oceupied BW

5 MHz / 16QAM

Agilent Spectrum Analyzer
T ENEE I MG, 040546 A4 Har 25, 2015 R EHEE: I AR 040300 M Mar 25, 2016
[Center Freq 762.000000 MHz Center Freg: 762.000000 MHz Radio Std: None Fraquency 782.000000 MHz Center Freq: 752000000 MHz Radio Std: Nene Frequancy
| [ra ] Trig: Free Run AvgHeld:> 1M [ra ] Trig: Free Run AvglHeld:> 1M
FIFGainLow — #Atten: 30 dB Radls Device: BTS HFGoinLow © #Atten: 30 dB Radio Device: BTS
10 cBidiv___ Ref 30.00 dBm 10 cBidiv___ Ref 30.00 dBm
Log Log
0L CenterFreqgf | =** Center Freq|
1o | e S ——————— e 782.000000 MHz/§ Jf 1.0 f“ —1 I ——— 782.000000 MHz|
L ' oo I
o f I o i |
7 T J' T
x / \ x )
’ 7 - ’ J N
——— R ]
w00 } wop=—""1] }
50, -50.
Ex 0.
ICenter 782 MHz Span 10 MHz| CF S ICenter 782 MHz Span 10 MHz| CF S
[#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1oomnanen |l [[#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 100 e
Aute Man| Aute Man|
Occupied Bandwidth Total Power 23.4 dBm — Occupied Bandwidth Total Power 22.3 dBm —
4.4975 MHz FreqOffset 4.4950 MHz FreqoOffset
Transmit Freq Error -833 Hz OBW Power 99.00 % 0Hz Transmit Freq Error -110 Hz OBW Power 99.00 % 0Hz]
x dB Bandwidth 4.831 MHz x dB -26.00 dB x dB Bandwidth 4.813 MHz x dB -26.00 dB
e =

10 MHz / QPSK

Oceupied BW.

Agilent Spectrum Analyzer

Oceupied BW

10 MHz / 16QAM

Agilent Spectrum Analyzer
T e e 04:21,30 24 Mar 25, 2016 T 5 EHE I ARG, 04.21;13 A b 25, 2015
enter Freq 782.000000 MHz | Center Freq: 782.000000 Mz Radio Std: None Frequency enter Freq 782.000000 MHz | Center Freq: 782.000000 Mz Radio Std: None Frequency
= Trig: Free Run AvgHeld>11 = Trig: Free Run AvgHeld>11
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
= CenterFreq|f || ** Center Freq|
10 t 782.000000 MHzlf |f 100 o E——— ! 782000000 MHz|
ST — r—
00 f ‘ 00 ]
10 f \\ i I \‘
- / \ » ]
= e et - - . ]
AT o e— e
P P | ] i w""
-0 -50.
50 40
ICenter 782 MHz Span 20 MHz CF Ste ICenter 782 MHz Span 20 MHz| CF St
liRes BW 200 kHz #VBW 1MHz #Sweep 300 ms| 20000 ] [[#Res BW 200 kHz #VBW 1MHz #Sweep 300 ms| 2000000 i)
Auto Man| - - Auto Man)
Occupied Bandwidth Total Power 23.2 dBm Occupied Bandwidth Total Power 22.2dBm
8.9732 MHz Freqonast 8.9718 MHz Freqonast
Transmit Freq Error 2.124 kHz OBW Power 99.00 % OHz Transmit Freq Error 1.106 kHz OBW Power 99.00 % OHz
x dB Bandwidth 9.545 MHz x dB -26.00 dB x dB Bandwidth 9.534 MHz x dB -26.00 dB
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LTE Band 17

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

99 %

Channel Frequency

Occupied
Frequency

99 % Occupied
Bandwidth (MHz)

Bandwidth (MHz)

Channel

MHz
: ) QPSK

16QAM

(MHz)
QPSK 16QAM

23755 706.5 4.4906

4.4923 23780

709.0 8.9878 8.9790

23790 710.0 4.4920

4.4880 23790

710.0 8.9767 8.9704

23825 713.5 4.4880

4.4876 23800

711.0 8.9723 8.9682

Spectrum Plot of Worst Value

5 MHz / QPSK

Oceupied BW

5 MHz / 16QAM

10 MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer
T EHE I ARG, 03:35,06 A4 Mar 25, 201 T EHEE I AR 035747 Al
enter Freq 710.000000 MHz | Center Freq: 710.000000 Mz Radio 5td: Nos Frequency enter Freq 706.500000 MHz | Center Freq: 706.500000 Mz Radio Std: 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
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
= CenterFreq|f || ** Center Freq|
00 P e eSS S - 710.000000 MHz{ Jf 19| 1= = —— 706500000 MHz|
o 4 o ¢ h
e : | e ] I
! \
20, 4 20, -
7
: 7 : . \‘
WSS S——r e
00 | 00
-0 -0
<0 <0
[Center 710 MHz Span 10 MHz] crstep [Center 706.5 MHz Span 10 MHz CF Step
[#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1.000000 Mz 1] JFReS BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1.000000 Mz,
Auto Man| - - Auto Man)
Occupied Bandwidth Total Power 23.6 dBm Occupied Bandwidth Total Power 22.6 dBm
4.4920 MHz FreqOffset 4.4923 MHz FreqOffset
Transmit Freq Error 3.069 kHz OBW Power 99.00 % OHz] Transmit Freq Error -1.896 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.795 MHz x dB -26.00 dB x dB Bandwidth 4.803 MHz x dB -26.00 dB
usc TATUS usc starus
10 MHz / 16QAM

2 0352 14 44 M 25, 2016 b 35135 A4 Mar 25, 2016
Center Freq: 708.000000 MHz Radio Std: None Frequency Center Freq: 708.000000 MHz Radio Std: None Frequency
o7 Trig: Free Run AvglHoldz 11 o7 Trig: Free Run AvglHeld> 111
AFGainLow * #Atten; 30 dE Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
0L CenterFreqgf | =** Center Freq|
100 —— — 709.000000 MHz{{ Jf 100 B — e— — - 709.000000 MHz|
Ll f | Ll - r
10 J,J‘ 1| 10, ff \‘
\ L
o - Sirn] o 7
= e 0
—— —_
00 00 !
Bl 0
El El
|ICenter 709 MHz Span 20 MHz| CF St |ICenter 709 MHz Span 20 MHz| CF St
[tRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 200000 ] [[#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2000000 M)
. . Auto Man . . Auto Man
Occupied Bandwidth Total Power 23.5 dBm QOccupied Bandwidth Total Power 22.3 dBm
8.9878 MHz Freqotten 8.9790 MHz Freqotten
Transmit Freq Error 3.501 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 1.345 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 9.554 MHz x dB -26.00 dB x dB Bandwidth 9.517 MHz x dB -26.00 dB
usc A usc ratus
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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
100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 5 MHz/10 MHz).

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

LTE Band 13

Channel Bandwidth: 5 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

T B LI OFF %085 A1 T B A1) OF "
arker 1 776.994000000 MHz #Aug Typs: Log-Pwr waefi>54s e | PaakSearch arker 1 787.006000000 MHz ] #Aug Typs: Log-Pwr macsfizgss | PeskSearch
PNO: Wide (o Tnig: Free Run r | PHO: Wids o 1@ FreeRun " |
IFGainLow *  Adten: 30 4B erje HHHMIE IFGainLow ~  Atten:30 dB ver A NHNH N
Ref Offset 15 4B Mkr1 776.994 MHz NextPeak Ref Offset 15 0B Mkr1 787.006 MHz NextPeak
[ggeian _ Ref 35.00 dBm -25.31 dBm [ggeian__ Ref 35.00 dBm -24.09 dBm
Next Pk Right] Next Pk Right]
150 - . 150f—e I
Next Pk Left ’ I Next Pk Left
5.00| ra 5.00| -
5 5
Marker Delta| . Marker Delta)
300 1300
48 48
2% X
mkr—.crff | © Mhr—CF}
=0 ] ] et =0 N
450 Mkr—RefLvif | «0 Mkr—RefLvi
5 5
More| More|
Center 777.0000 MHz Span 1.000 MHz o2t | center 787.0000 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 srarus = sra

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

#Sweep 1.000 s (1001 pts)

- = 15 T LI Orr o OE0rSe
arker 1 776.993000000 MHz i s 45p| PeakSearch arker 1 787.002000000 MHz . #Aug Type: Log-Pur TAE Peak Search
NG Wide To7 Trig: Free Run VE [ A o T Trig: Fres Run |
IFGaimlow ~  Atten: 30 dB cer|A MK 4 e Tl peten: 30 4B ceT|A NN KN K
Ref Offset 16 4B Mkr1 776.993 MHz NextPeak Ref Offset 16 A8 Mkr1 787.002 MHz NextPeak
{9gBid_Ref 35.00 dBm -32.83 dBm {9gBid_Ref 35.00 dBm -27.50 dBm
og o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
5.00| e x 5.00]
5 5
Marker Delta| Marker Delta|
300 ] 4300
a8 48
% 2% 1
Iy Mr--CF| ) Mr--CF|
=1 1 e - =0
450 Mikr—RefLvif | 0 Mkr—RefLvi
5 5
More| More|
Center 777.0000 MHz Span 1.000 MHz "or2 i | center 787.0000 MHz Span 1.000 MHz Torz
#Res BW 100 kHz #VBW 300 kHz #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts)

sTATUS
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LTE Band 13

Channel Bandwidth: 10 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

T B LI OFF %690 A1 T . CFe D8 12
arker 1 776.997000000 MHz I #ug Type: Log-Pwr Wakliz345p | FeakSearch arker 1 786.999000000 MHz i #ug Type: Log-Pwr At Peak Search
BNO:Wids o Trig: Free Run | ;s wide o T |
IFGalnLow —  Amten: 3048 pe-LLLLL IFGaimow © Atten: 30 dB werlANNRN T
Ref Offset 15 4B Mkr1 776.997 MHz NextPeak Ref Offset 15 0B Mkr1 786.999 MHz NextPeak
[ggeian__ Ref 30.00 dBm -39.16 dBm {ggeian _ Ref 30.00 dBm -37.23 dBm
P Next Pk Right{f | Next Pk Right]
100) " 100)
Next Pk Left Next Pk Left
0.00] 0.00] v
0. 4300 & 0. 1300 B
F Marker Deltal ) Marker Delta
. i - b
Ry ™
@ - £
p Mr--CF| T [ 1 Mir—-CF|
=00 Mkr—RefLvif | =00 Mkr—RefLvi
@ @
More| More|
Center 777.0000 MHz Span 1.000 MHz o2t | center 787.0000 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 srarus isc sra

Channel

Agilent Spectrum Analyzer - Swept SA

F Qs L

arker 1 776.913000000 MHz
BHO: Wide [y
IFGainiLowe

Ref Offset 16 dB

ENE:

7 Trig: FreeRun
Atten: 30 dB

Mkr1 776.913 MHz
-30.76 dBm

Channel

Agilent Spectrum Analyzer - Swept SA

Peak Search

e

F Qs L
arker 1 787.009000000 MHz
Pl

NextPeak
Ref Offset 16 dB

10 d8idiv  Ref 30.00 dBm
Log

IFGainiLowe

o Wide .f.‘ Trig: Free Run

Atten: 30

E

a8

NG OFF
#hug Type: LagPwr

A Peak Search

teT/A NNRH K

Mkr1 787.009 MHz
39 dBm

NextPeak

-29.

10 d8idiv  Ref 30.00 dBm
Log

#Res BW 100 kHz

#Sweep 1.000 s (1001 pts)

P Next Pk Rightlf | Next Pk Right;
100| 10.0]

Next Pk Left Next Pk Left
0.00] 0.00|
0. A3 00 & 0. 1300 B

Marker Delta| Marker Delta|
x =

N
- . = T mkr—.crff | - — — MKr—-CF}
w00 w00
500 Mikr—RefLvif | <00 Mkr—RefLvi
&0 &0
More| More|
Center 777.0000 MHz Span 1.000 MHz "or2 i | center 787.0000 MHz Span 1.000 MHz Torz
#VBW 300 kHz #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts)

sTATUS
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LTE Band 17

Channel Bandwidth: 5 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

T B LI OFF 035315541 T T LTI D A
arker 1 703.993000000 MHz T 1 e #ug Type: Log-Pwr wakllz345p | FeakSearch arker 1 716.001000000 MHz T, #ug Type: Log-Pwr At Peak Search
it~ Atem 308 cerlA NN e T e od i st
Ref Offset 15 4B Mkr1 703.993 MHz NextPeak Ref Offset 15 0B Mkr1 716.001 MHz NextPeak
[ggeian__ Ref 30.00 dBm -23.02 dBm {ggeian _ Ref 30.00 dBm -22.64 dBm
P — Next Pk Right{f | _ Next Pk Right]
10.0] > 100
Next Pk Left Next Pk Left
0.00] 0.00]
0. 4300 & 0. 1300 B
Marker Deltal } Marker Delta
- 1l - My A1
i X
.
a0 K-
mkr—.crff | Mhr—CF}
00 < — 00 - R
=00 Mkr—RefLvif | =00 Mkr—RefLvi
@ @
More| More|
Center 704.0000 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 srarus isc sra

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

#Sweep 1.000 s (1001 pts)

RF Q% X 1 RF Q% X ENEE: A RLIGN OF 032656 414 Mar 25, 2016
arker 1 703.998000000 MHz ) Peak Search arker 1 716.010000000 MHz - #hvg Type: Log-Pur macfizyssg| PeakSearch
PO Wide (57 Trig: Free Run Biio:Wide o7 Trig: FreeRun |
IFGaimlow ~  Atten: 30 dB o tow " Atten: 30 dB ceT|A NN KN K
Ref Offset 16 4B Mkr1 703.998 MHz NextPeak Ref Offset 16 A8 Mkr1 716.010 MHz NextPeak
{9gBid_Ref 30.00 dBm -30.40 dBm {9gBid__Ref 30.00 dBm -26.41 dBm
og o9
P Next Pk Rightlf | Next Pk Right;
100| 10.0]
Next Pk Left Next Pk Left
0.00] 0.00] T
0. 4300 & 0. 1300 B
Marker Delta| Marker Delta|
= =
1 - freergmiom -
- mkr—.crff | MKr—-CF}
w00 w00
500 Mikr—RefLvif | <00 Mkr—RefLvi
&0 &0
More| More|
Center 704.0000 MHz Span 1.000 MHz "or2l | center 716.0000 MHz Span 1.000 MHz Torz
#Res BW 100 kHz #VBW 300 kHz #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts)

sTATUS
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LTE Band 17

Channel Bandwidth: 10 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

T B AL OFF T AL OFE 034550 A
arker 1 703.997000000 MHz I #ug Type: Log-Pwr Peak Search arker 1 716.008000000 MHz i #ug Type: Log-Pwr TRace] Peak Search
BNO:Wids o Trig: Free Run | ;s wide o T |
IFGalnLow —  Amten: 3048 pe-LLLLL IFGaimow © Atten: 30 dB werlANNRN T
NextPeak NextPeak
Ref Offeet 15 B Mkr1 703,997 MHz Ref Offeet 15 B Mkr1 716.008 MHz
[ggeian__ Ref 30.00 dBm -36.88 dBm {ggeian _ Ref 30.00 dBm -36.56 dBm
P Next Pk Right{f | Next Pk Right]
100) 00—
Next Pk Left Next Pk Left
0.00] 0.00]
0. 4300 & 0. 1300 B
Marker Delta) oy Marker Delta
" i, el
x " - ;
A T
a - E Ty,
= mkr—.crff | . Mhr—CF}
w00 - w00 . .
=00 Mkr—RefLvif | =00 Mkr—RefLvi
@ @
More| More|
Center 704.0000 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 srarus isc sranu

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

T er y Yo 040,17 00 T er LI OrF 0SS0 i 25, 2016
arker 1 703.959000000 MHz #hug Type: Log ™ Peak Search arker 1 716.001000000 MHz #hvg Type: Log-Pur macfizyssg| PeakSearch
PO Wide (57 Trig: Free Run TR Biio:Wide o7 Trig: FreeRun n |
IFGain:Low Atten: 30 4B l IFGain:Low Atten: 30 4B ceT|A NNNHN
Ref Offset 16 4B Mkr1 703.959 MHz NextPeak Ref Offset 16 A8 Mkr1 716.001 MHz NextPeak
{9gBid_Ref 30.00 dBm -30.89 dBm {9gBid__Ref 30.00 dBm -30.50 dBm
og o9
P Next Pk Rightlf | Next Pk Right;
100| 10.0]
Next Pk Left Next Pk Left
0.00] 0.00]
0. 71300 d 0. 1300 B
Marker Delta| Marker Delta|
il B 1] b
1 1
4 i . e .
B . - : mir—crl| | T T ————— - Mkr—CF|
w00 w00
00 Mkr—RefLvil| | <00 Mkr—RefLvi
= =
More| More|
Center 704.0000 MHz Span 1.000 MHz "or2l | center 716.0000 MHz Span 1.000 MHz Torz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts)
s staus e
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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 2 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 13

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Peak to

Channel Frequency

Average Ratio

(dB) Frequency

Channel

(MHz)
QPSK

Peak to Average Ratio
(dB)

(MHz)
16QAM

QPSK 16QAM

23205 779.5 4.72

5.42

23230 782.0 4.59

5.31 23230 782.0

23255 784.5 4.70

5.44

4.52 5.35

Spectrum Plot of Worst Value

5 MHz / QPSK

5MHz /1

04:11:24 AM Mar 25, 2016

6QAM

AAL 041112 AM Mar 25, 2016

enier Freq 779.500000 Mz | ComtarFraq T3 SO0000WHE Radio Std: None Frequancy enier Freq 74.500000 Mz ] GotarFreg 7k sco000hie Radio Std: None ETaNneY
= Trig: Free Run Counts:1.00 M1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
#IFGainLow #Asen: 30 4B #IFGainLow #Asen: 30 4B
Average Power Average Power
100 % 100 %
23.52 dBm ~ masoomn]| 2271 dBm - s leaifis,
46.18 % at 0dB 0% 42.83 % at 0dB 0% N
\\ ‘\\
1% 4 1% +—
| Wl
100% 28808 | oqo 100% 2918 | oy
10%  454dB 10%  525dB ‘|
01%  472dB soomomel | 01% 54408 P
001% 479dB | 0™ [pute “eofl oo1% 554aB | MOVETT I [pute il
0001% 4.83dB FreqOffset 0001% 574dB FreqoOffset
00001 % 4.85dB 0.001 % 0 Hz| 00001 % 5.78dB 0.001 % 0Hz|
Peak 4.85 dB Peak 5.83 dB
28.37 dBm 28.54 dBm
00001 %558 2008 0.0001 %55 EGLT)
Info BW 5.0000 MHz Info BW 5.0000 MHz

10 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCOF

Agilent Spectrum Analyzer - Power Stat CCOF

10 MHz / 16QAM

[Center F,—gci 782.000000 MHz ] cmu;{e:q“m 000000 MHz -~ R”:a;: é‘;;l‘;:ﬁe Frequency [Center Fraci 782.000000 MHz ] cmu;{e:q“m 000000 MHz -~ R”:ﬁ:';;f;:ne e Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
HIFGaln:Low #Aen: 30 dB HIFGaln:Low #Aen: 30 dB
Average Power Average Power
100 % 100 %
3 Center Freq| Center Freq|
23.44 dBm Y 782000000 MHz| 22.96 dBm \\\ 782000000 MHz|
o, o, ™,
46.46 % at 0dB 10 N 43.20 % at 0dB 10 N|
N
\ ™
1% I 1% s
\ |
10.0 % 253dB 01% | 100 % 2.89dB 04% ‘
10%  4.41dB 10%  512dB |
01% 45208 ‘ sooccomi] | 01% 53508 sooammo W
oo1% 4s9ae | SOVETTT [pute "l oot% 544aB | "0 jpute i
0001% 464dB ‘ FreqOffset 0001% 548dB FreqOffset
00001 % 4.67 dB 0.001 % 0 Hz| 00001 % 5.50dB 0.001 % 0 He|
Peak 4.67 dB Peak 5.54 dB
28.11 dBm 28.50 dBm
000% o 2048 000% o 046
Info BW 10.000 MHz Info BW 10.000 MHz
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)
5 3
a A
1828
LTE Band 17
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
. Peak to Average Ratio Peak to Average Ratio
requenc Frequenc
Channel q y (dB) Channel q v (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
23755 706.5 4.68 5.40 23780 709.0 4.58 5.24
23790 710.0 4.70 5.43 23790 710.0 4.50 5.24
23825 713.5 4.82 5.54 23800 711.0 4.29 512
Spectrum Plot of Worst Value
5 MHz / QPSK 5 MHz / 16QAM
it Sy by o S G _ i Speciran Al P L
(Center Freq 713.500000 MHz | 522‘252.!:..:“ mgm;;omm an”-::: St Nor Frequency Conior Freq 713.500000 Mz ] $',meFr=r-'e:;.:m mgumio"mm N Raio St Nena | Frequency
#IFGain:Low #Aen: 30 dB i #IFGain:Low l:l:-n:’;; HE" e i
Average Power 1005 Average Power 1005
23.86dBm nssoocoma | 23-11dBm L ol
45.65 % at 0dB 109 B \ 42.22 % at 0dB 109 \.
1% \ ™ \‘-5...
\
\
100% 264 dB 01% l 100% 297 dB 01% |
10%  464dB ‘ 10%  534dB
01%  4.82dB soomoombl| | 01% 55408 g0 bl
001% 489aB | %01% [fute mell o01% s566ap | 0O1% [pute il
0001% 4.93dB Freqomset] | 0001% 571dB FreqOffset
00001% 495dB | 0.oo1v oz | 0.0001% 573dB | 0o01e oHz
Peak 4.95 dB Peak 5.88 dB
28.81 dBm 28,99 dBm
00001 %558 2008 00001 %558 2008
Info BW 5.0000 MHz Info BW 5.0000 MHz
10 MHz / QPSK 10 MHz / 16QAM
enter Freq 709.000000 MHz | Center Freq: 708.000000 Mz & Radio Sté Nona | Freauency enter Freq 709.000000 MHz | Genter Freq; 708.000000 Mz . Raio S None | Freauency
Trig: Free Run Counts:1,00 M1.00 Mpt 9 Trig: Free Run Counts:1,00 M1.00 Mpt
#IFGainLow #Asen: 30 4B #IFGainLow #Asen: 30 4B
Average Power — Average Power —
23.56 dBm " rmooea| | 23-03 dBm hcleaifis,
46.12 % at 0dB 0% T " 42.82 % at 0dB 0% <
N
N N
1% ~ i 19 1
100% 258 dB 01% ‘ 100% 283 dB 01% \
10%  4.45dB \ 10%  505dB
01%  458dB ‘ soowoomref| 01%  521dB e
001% 464a8 | VORI ] jute Mol oo1% s32dp | 001% jute M=
0001% 4.68dB Freqomsa|| 0001 % 537 dB N—
0.0001% 470¢B | 00019 ozl | 00001% 542dB | oootre iy
Peak 470 dB ‘ Peak 5.47 dB
28,26 dBm 28.50 dBm
0.0001 %UdB 3048 0.0001 %UdB 5038
Info BW 10.000 MHz Info BW 10.000 MHz
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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
20 dB Attenuation
EUT PAD

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.

Measuring frequency range is from 30 MHz to 8 GHz. 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 Results
Frequency Range: 30 MHz ~ 8 GHz

LTE Band 13

Channel 23230

5 MHz / QPSK

Agilent Spectrum Anal

10 MHz / QPSK

At Spectrun Analyzer - Swept A
- T AL OFF AT T AL OFF
arker 1 3.876115805790 GHz Avg Type: Log-Pur Peak Search arker 1 3.607977398870 GHz Avg Type: Log-Prr Peak Search
RO T Trig: Free Run RO T Trig: Free Run T
WFGalnlow ~ #htten: 30 dB WFGalnlow ~ #htten: 30 dB verP NHKHN
NextPeak NextPeak
aet Offset 16 B Mkr1 3.876 1 GHz Ret Offset 16 B Mkr1 3.698 0 GHz
{9gBid_Ref 35.00 dBm -30.84 dBm {9gBid_Ref 35.00 dBm -30.91 dBm
og o9
Next Pk Right] Next Pk Right]
150| 150|
Next Pk Left] Next Pk Left]
& &
5 5
Marker Delta| Marker Delta|
300 ] 4300 e}
48 48
= 'y mkr—.crff | ‘ ry MKr—-CF}
. i L el ol I — . 1 PP i -
450 Mkr—RefLvil| | 50 Mkr—RefLvi
= =
More| More|
Start 30 MHz Stop 8.000 GHz "or2l | start 30 MHz Stop 8.000 GHz Torz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
s starus s starus

LTE Band 17

Channel 23790

5 MHz / QPSK

Agilent Spectrum Analyzer - Swept SA

10 MHz / QPSK

At Spectrun Analyzer - Swept A
- T I AT T I
arker 1 3.553713185659 GHz i Avg Type: Log-Pur % Peak Search arker 1 3.812352617631 GHz |- Avg Type: Log-Pwr s Peak Saarch
RO T Trig: Free Run VPE| N0 Fa To7 Trig: Free Run |
IFGain:Love #htten: 30 dB e IFGainiLove #Atten; 30 dB teT|P NNKNH N
NextPeak NextPeak
Ref Offset 16 4B Mkr1 3.553 7 GHz Ref Offset 16 4B Mkr1 3.812 4 GHz
{9gBid_Ref 35.00 dBm -30.63 dBm {9gBid_Ref 35.00 dBm -30.23 dBm
o9 o9
Next Pk Right] Next Pk Right]
150| 150|
Next Pk Left] Next Pk Left]
& &
5 5
L Marker Delta| . Marker Delta|
300 1300 e}
5 45
= [y mir—crf | \ [} Mkr—CF|
. | L b i . L Log ) . Ll Py
=" R e
450 - Mkr—RefLvil| | 50 - Mkr—RefLvi
= =
More| More|
Start 30 MHz Stop 8.000 GHz "or2l | start 30 MHz Stop 8.000 GHz Torz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
s starus s starus
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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 13

Channel Bandwidth: 10 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
{}Level {dBm/m) Date: 2016-03-17
-10.0 PART 27(B13}
-20.0|
-30.0|
-40.0]
2
-50.0]
e
7
-50.0|
G
-70.0| ﬁ
8 30 1824, 3618. 5412. 7206. 9000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 27(B13) 3m Horizontal
Remark : LTE Band 13 Link CH232380
Tested by: Charles Hsiao
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 125.58 -55.15 -47.26 -13.88 -42.15 -7.89 Peak
2 149.78 -48.67 -48.95 -13.88 -35.67 -7.72 Peak
3 196.32 -55.51 -49.51 -13.88 -42.51 -6.00 Peak
4 343.48 -73.73 -68.27 -13.808 -60.73 -5.46 Peak
5 A499.19 -71.60 -68.84 -13.00 -58.68 -2.76 Peak
6 578.68 -69.63 -69.17 -13.88 -56.63 -0.46 Peak
7 pp 1564.80 -58.71 -65.57 -48.00 -18.71 6.86 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

i.}Le!.lb:_:-l (dBm/m}) Date: 2016-03-17

-10.0 PART 27(B13)

-20.0

-40.0

T

E:

-70.0

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

Site : 966 chamber 1
Condition: PART 27(B13) 3m Vertical

Remark LTE Band 13 Link CH23230
Tested by: Charles Hsiao
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 99.21 -65.35 -54.68 -13.80 -52.35 -18.67 Peak
2 144.48 -53.91 -46.10 -13.80 -48.91 -7.81 Peak
3 211.71 -57.69 -51.66 -13.88 -44.69 -6.@3 Peak
ful A87.80 -71.82 -88.91 -13.80@ -58.82 -2.91 Peak
5 539.48 -78.49 -68.05 -13.88 -57.49 -2.44 Peak
6 619.98 -68.18 -68.39 -13.80@ -55.18 ©.21 Peak
7 pp 1564.88 -58.68 -65.54 -40.80 -18.68 6.86 Peak
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LTE Band 17

Channel Bandwidth: 10 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
oLevel (dBm/m}) Date: 2016-03-17
-10.0 PART 27(B4/B17)
-20.0]
-30.0|
-40.0
50.0| 2
13
-60.0|
8
4
70.0 e
4 30 1824. 3618. 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B4/B17) 3m Horizontal
Remark : LTE_Band 17_Link_CH2379@
Tested by: Charles Hsiao
Read Limit  Ower
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 125.85 -56.99 -49.18 -13.80 -43.99 -7.89 Peak
2 pp 148.43 -56.39 -42.67 -13.80 -37.39 -7.72 Peak
3 212.25 -55.69 -49.68 -13.80 -42.69 -6.01 Peak
4 398.00 -71.87 -68.23 -13.80 -58.87 -2.84 Peak
5 503.70 -72.94 -67.87 -13.80 -59.94 -5.87 Peak
6 894.38 -65.91 -68.63 -13.808 -52.91 2.72 Peak
7 1428.08 -56.76 -63.12 -13.88 -43.76 6.36 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
oLevel (dBm/m) Date: 2016-03-17
-10.0 PART 2J(BAIB1T)
-20.0|
-30.0|
-40.0|
-50.0| 2
7
60.0| 3
1
B
-70.0] 45
. 30 1824. 3618. 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B4/B17) 3m Vertical
Remark : LTE_Band 17_Link_CH23790
Tested by: Charles Hsiao
Read Limit  Ower
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 96.15 -64.12 -53.78 -13.80 -51.12 -18.34 Peak
2 pp 144.21 -53.94 -46.13 -13.80 -48.94 -7.81 Peak
3 220.62 -61.41 -55.51 -13.808 -48.41 -5.908 Peak
4 383.30 -73.42 -69.808 -13.00 -60.42 -3.62 Peak
5 514.20 -72.82 -67.73 -13.80 -59.82 -4.29 Peak
6 584.90 -68.18 -67.96 -13.88 -55.18 -8.22 Peak
7 1420.80 -57.11 -63.47 -13.80 -44.11 6.36 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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