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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: Smartphone
Brand: HTC
Test Model: 2PST230
Sample Status: Identical Prototype
Applicant: HTC Corporation
Test Date: Apr. 13, 2016 ~ Apr. 22, 2016

Standards: FCC Part 27, Subpart C, M

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.

/5/\/\ WA A

Ivonne Wu / Supervisor

Juid e

David Huang / Project Engineer

Prepared by :

Approved by :

, Date:

May 23, 2016

, Date:

May 23, 2016
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2  Summary of Test Results
Applied Standard: FCC Part 27 & Part 2
FCC Test Item Result Remarks
Clause
2.1046 Equivalent Isotropic Radiated . -
27.50(h) Power Pass Meet the requirement of limit.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
-- Peak to Average Ratio Pass Meet the requirement of limit.
2.1051 . L
27.53() Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit
27.53(m) P q '
21053 Meet the requirement of limit.
27.53(m) Radiated Spurious Emissions Pass Minimum passing margin is -20.45 dB
' at 48.09 MHz.
2.1 Measurement Uncertainty

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

v ’ F Expended Uncertainty
easuremen requency
(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
D iption & . Due Date of
escription Model No. Serial No. Date of Calibration . )
Manaufacturer Calibration
Test Receiver N9038A MY52260177 May 19, 2015 May 18, 2016
Agilent Technologies
Spectrum Analyzer
ROHDE & SCHWARZ FSuU43 101261 Dec. 17, 2015 Dec. 16, 2016
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Jan. 07, 2016 Jan. 06, 2017
HORN Antenna 3117 00143293 Jan. 04, 2016 Jan. 03, 2017
ETS-Lindgren
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 | gog0 series 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017
Tester-Wireless
Preamplifier 310N 187226 Jun. 29, 2015 Jun. 28, 2016
Agilent
/F;;lzrr?tp“f'er 83017A MY39501357 | Jun. 29, 2015 Jun. 28, 2016
Power Meter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016
Anritsu
i‘;‘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-SI\gi-Ll‘r;)O-SM Jun. 27, 2015 Jun. 26, 2016
Software E3
BV ADT 8.130425h NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jul. 03, 2015 Jul. 02, 2017
Agilent
Radio Communication
Analyzer MT8820C 6201300640 Aug. 10, 2015 Aug. 09, 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 IC7450I-1.

Report No.: RF160408C07-3

Page No. 6 /43

Report Format Version: 6.1.1




[BUREAU |
VERITAS

3 General Information

3.1 General Description of EUT

Product Smartphone
Brand HTC
Test Model 2PST230

Status of EUT

Identical Prototype

Power Supply Rating

5.0 Vdc (adapter or host equipment)

3.85 Vdc (Li-ion battery)

Modulation Type

QPSK, 16QAM

LTE Band 7 (Channel Bandwidth: 5 MHz) 2502.5 ~ 2567.5 MHz
LTE Band 7 (Channel Bandwidth: 10 MHz) | 2505 ~ 2565 MHz
Frequency Range ;
LTE Band 7 (Channel Bandwidth: 15 MHz) | 2507.5 ~ 2562.5 MHz
LTE Band 7 (Channel Bandwidth: 20 MHz) | 2510 ~ 2560 MHz
LTE Band 7 (Channel Bandwidth: 5 MHZz) 97.45 mW
LTE Band 7 (Channel Bandwidth: 10 MHz) | 95.57 mW
Max. EIRP Power )
LTE Band 7 (Channel Bandwidth: 15 MHz) | 94.80 mW
LTE Band 7 (Channel Bandwidth: 20 MHz) | 91.14 mW
LTE Band 7 (Channel Bandwidth: 5 MHZz) 4M50G7D
. : LTE Band 7 (Channel Bandwidth: 10 MHz) | 8M97G7D
Emission Designator .
LTE Band 7 (Channel Bandwidth: 15 MHz) | 13M5G7D
LTE Band 7 (Channel Bandwidth: 20 MHz) | 18MOW7D

Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

1. There’re 2 configurations for the EUT listed as below.
Main Sample: EUT + Battery 1 + LCM 1
2" Sample: EUT + Battery 2 + LCM 2
<~ Only the worst test data was presented in the report.
2. The EUT’s accessories list refers to Ext. Pho.
3. 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

<Radiated Emission Test>

Configuration of System under Test

Earphone (EUT)
Test table

1 r-

EUT Notebook

&

(Powered from host equipment)

i3

*Kept in a remote area

Universal Radio
Communication
Tester

<E.R.P. Test>

Test table

&

EUT (Powered from battery)

55

*Kept in a remote area

Universal Radio
Communication
Tester

3.21

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
No. Product Brand Model No. Serial No. FCC ID
1. Notebook DELL E5420 8BHF5S1 N/A
No. Signal Cable Description Of The Above Support Units
1. IN/JA

Note:

1. All power cords of the above support units are non-shielded (1.8m).

2. Item 1 acted as communication partners to transfer data.
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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:

EUT Configure Description
Mode
A Main Sample
B 2" sample
Band EIRP Radiated Emission
Z-axis (Mode A)
LTE Band 7 Y-plane )
Y-axis (Mode B)
LTE Band 7
EUT .
Configure Test Item Available Tested Channel Chanr)el Modulation Mode
Channel Bandwidth
Mode
20775 to 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
A EIRP 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20825 to 21375 | 20825, 21100, 21375 15MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20850 to 21350 | 20850, 21100 21350 20MHz | QPSK, 16QAM| 1 RB/0 RB Offset
B EIRP 20850 to 21350 | 20850, 21100 21350 20MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20775 to 21425 21100 5 MHz QPSK 1 RB/ 0 RB Offset
A Frequency 20800 to 21400 21100 10 MHz QPSK 1 RB/ 0 RB Offset
Stability 20825 to 21375 21100 15 MHz QPSK 1 RB /0 RB Offset
20850 to 21350 21100 20 MHz QPSK 1 RB/ 0 RB Offset
20775 to 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
A Occupied 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM | 50 RB /0 RB Offset
Bandwidth 20825 to 21375 | 20825, 21100, 21375 15MHz | QPSK, 16QAM| 75 RB /0 RB Offset
20850 to 21350 | 20850, 21100 21350 20MHz | QPSK, 16QAM [ 100 RB / 0 RB Offset
20775 to 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
A Peak to Average | 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM| 1 RB/0 RB Offset
Ratio 20825 to 21375 | 20825, 21100, 21375 15MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20850 to 21350 | 20850, 21100 21350 20MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20775 to 21425 20775, 21425 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
20800 to 21400 20800, 21400 10 MHz | QPSK, 16QAM | 50 RB /0 RB Offset
A Band Edge 000575 21375 20825, 21375 15 MHz | QPSK, 160AM | 75 RB/ 0 RB Offset
20850 to 21350 20850, 21350 20 MHz | QPSK, 16QAM [ 100 RB / 0 RB Offset
20775 to 21425 21100 5 MHz QPSK 1 RB/ 0 RB Offset
A Conducted 20800 to 21400 21100 10 MHz QPSK 1 RB/ 0 RB Offset
Emission 20825 to 21375 21100 15 MHz QPSK 1 RB/ 0 RB Offset
20850 to 21350 21100 20 MHz QPSK 1 RB /0 RB Offset
A B E%‘?ggﬂ 20850 to 21350 21100 20 MHz QPSK 1 RB/ 0 RB Offset

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

found in QPSK modulation.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
EIRP 25 deg. C, 65 % RH 3.85 Vdc Charles Hsiao
Frequency Stability 25 deg. C, 65 % RH 3.85 Vvdc Taylor Liu
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vdc Taylor Liu
Band Edge 25 deg. C, 65 % RH 3.85 Vvdc Taylor Liu
Peak to Average Ratio 25 deg. C, 65 % RH 3.85 Vvdc Taylor Liu
Condcudeted Emission 25 deg. C, 65 % RH 3.85 Vdc Taylor Liu
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Charles Hsiao

3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards

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

FCC 47 CFR Part 2

FCC 47 CFR Part 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

The radiated peak output power shall be according to the specific rule Part 27.50(h)(2) that “User stations are
limited to 2 watts” and 27.50(i) specific that “Peak transmit power must be measure over any interval of
continuous transmission using instrumentation calibration in terms of rms-equivalent voltage.”

4.1.2 Test Procedures

EIRP 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.l.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved 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.

Conducted Power Measurement:

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

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

Report No.: RF160408C07-3 Page No. 11/ 43 Report Format Version: 6.1.1




4.1.3 Test Setup
EIRP / ERP Measurement:

Radio ahsoxrbing material  ghielded Case

Spectrum

Ground Plane

]

[
00 0 (Se—t

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

Conducted Power Measurement:

COMMUNICATION
SIMULATOR

EUT
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4.1.4 Test Results
Conducted Output Power (dBm)

QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch 3GPP Low Ch | Mid Ch | High Ch [ 3GPP
. 20775 21100 21425 MPR 20775 21100 21425 MPR
BW Size Offset
2502.5 | 2535.0 | 2567.5 (dB) 2502.5 | 2535.0 | 2567.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 20.91 21.00 20.98 0 19.86 19.95 19.93 1
1 12 20.77 20.86 20.84 0 19.72 19.81 19.79 1
1 24 20.69 20.78 20.76 0 19.64 19.73 19.71 1
7/5M 12 0 19.97 20.06 20.04 1 18.92 19.01 18.99 2
12 6 19.78 19.87 19.85 1 18.73 18.82 18.80 2
12 13 19.75 19.84 19.82 1 18.70 18.79 18.77 2
25 0 19.87 19.96 19.94 1 18.82 18.91 18.89 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch [ Mid Ch | High Ch | 3GPP
. 20800 21100 21400 MPR 20800 21100 21400 MPR
BW Size Offset
2505.0 | 2535.0 2565.0 (dB) 2505.0 2535.0 2565.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 20.93 21.02 21.00 0 19.88 19.97 19.95 1
1 24 20.79 20.88 20.86 0 19.74 19.83 19.81 1
1 49 20.71 20.80 20.78 0 19.66 19.75 19.73 1
7/10M 25 0 19.99 20.08 20.06 1 18.94 19.03 19.01 2
25 12 19.80 19.89 19.87 1 18.75 18.84 18.82 2
25 25 19.77 19.86 19.84 1 18.72 18.81 18.79 2
50 0 19.89 19.98 19.96 1 18.84 18.93 18.91 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch [ Mid Ch [ High Ch | 3GPP
. 20825 21100 21375 MPR 20825 21100 21375 MPR
BW Size Offset
2507.5 2535.0 | 2562.5 (dB) 2507.5 2535.0 2562.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.00 21.09 21.07 0 19.95 20.04 20.02 1
1 37 20.86 20.95 20.93 0 19.81 19.90 19.88 1
1 74 20.78 20.87 20.85 0 19.73 19.82 19.80 1
7 115M 36 0 20.06 20.15 20.13 1 19.01 19.10 19.08 2
36 19 19.87 19.96 19.94 1 18.82 18.91 18.89 2
36 39 19.84 19.93 19.91 1 18.79 18.88 18.86 2
75 0 19.96 20.05 20.03 1 18.91 19.00 18.98 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 20850 21100 21350 MPR 20850 21100 21350 MPR
BW Size Offset
2510.0 2535.0 | 2560.0 (dB) 2510.0 2535.0 2560.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.06 21.15 21.13 0 20.01 20.10 20.08 1
1 50 20.92 21.01 20.99 0 19.87 19.96 19.94 1
1 99 20.84 20.93 20.91 0 19.79 19.88 19.86 1
7120M 50 0 20.12 20.21 20.19 1 19.07 19.16 19.14 2
50 25 19.93 20.02 20.00 1 18.88 18.97 18.95 2
50 50 19.90 19.99 19.97 1 18.85 18.94 18.92 2
100 0 20.02 20.11 20.09 1 18.97 19.06 19.04 2
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EIRP Power (dBm)
Mode A
LTE Band 7
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(mez';cy (dLg/;) E:Crtrgf?d";) EIRP (dBm) |EIRP (mW) PO"’E‘:/ZV‘*)“O”
20775 2502.5 -24.35 44.24 19.89 97.45
21100 2535.0 -24.67 44.20 19.53 89.68 H
21425 2567.5 -24.93 44.80 19.87 97.07
Y 20775 2502.5 -30.25 44.19 13.94 24.78
21100 2535.0 -30.57 44.09 13.52 22.48 \%
21425 2567.5 -30.75 44.50 13.75 23.71
Channel Bandwidth: 5 MHz / 16QAM
20775 2502.5 -25.36 4424 18.88 77.23
21100 2535.0 -25.78 44.20 18.42 69.45 H
21425 2567.5 -26.21 44.80 18.59 72.29
Y 20775 2502.5 -31.42 44.19 12.77 18.93
21100 2535.0 -31.62 44.09 12.47 17.65 \%
21425 2567.5 -31.72 44.50 12.78 18.96
LTE Band 7
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr‘i&“Hezr;cy ((;‘;r';]) ancrtrsfzgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/Z\%“O”
20800 2505.0 -24.58 44.34 19.76 94.65
21100 2535.0 -24.69 44.20 19.51 89.27 H
21400 2565.0 -24.92 44.72 19.80 95.57
Y 20800 2505.0 -30.26 44.23 13.97 24.92
21100 2535.0 -30.45 44.09 13.64 23.11 \%
21400 2565.0 -30.58 44.41 13.83 24.13
Channel Bandwidth: 10 MHz / 16QAM
20800 2505.0 -25.68 44.34 18.66 73.47
21100 2535.0 -25.71 44.20 18.49 70.58 H
21400 2565.0 -26.21 44.72 18.51 71.01
Y 20800 2505.0 -31.24 44.23 12.99 19.89
21100 2535.0 -31.63 44.09 12.46 17.61 \%
21400 2565.0 -31.92 44.41 12.49 17.73
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LTE Band 7
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr?&‘f_'ez';cy (dL;s/r;) E:Crtr:fzgog) EIRP (dBm) |EIRP (mW) PO"'Z‘:/Z\"/")“O”
20825 2507.5 -24.55 44.32 19.77 94.80
21100 2535.0 -24.69 44.20 19.51 89.27 H
21375 2562.5 -25.12 44.85 19.73 93.93
Y 20825 2507.5 -30.26 43.99 13.73 23.62
21100 2535.0 -31.04 44.09 13.05 20.17 Vv
21375 2562.5 -30.85 4451 13.66 23.23
Channel Bandwidth: 15 MHz / 16QAM
20825 2507.5 -25.74 44.32 18.58 72.08
21100 2535.0 -25.69 44.20 18.51 70.91 H
21375 2562.5 -25.93 44.85 18.92 77.95
Y 20825 2507.5 -31.36 43.99 12.63 18.33
21100 2535.0 -31.75 44.09 12.34 17.13 \%
21375 2562.5 -31.59 4451 12.92 19.59
LTE Band 7
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel F"Z‘\:'A‘Lezr;cy ((;‘g/r';]) gg{:ﬁg’é‘) EIRP (dBm) |EIRP (mW) PO'?:IZVa)tm”
20850.0 2510.0 -24.69 44.16 19.47 88.51
21100.0 2535.0 -24.72 44.20 19.48 88.65 H
21350.0 2560.0 -25.21 44.81 19.60 91.14
Y 20850.0 2510.0 -31.24 44.78 13.54 22.59
21100.0 2535.0 -30.87 44.09 13.22 20.98 \%
21350.0 2560.0 -30.78 44.72 13.94 24.77
Channel Bandwidth: 20 MHz / 16QAM
20850.0 2510.0 -25.79 44.16 18.37 68.77
21100.0 2535.0 -25.91 44.20 18.29 67.41 H
21350.0 2560.0 -26.14 4481 18.67 73.57
Y 20850.0 2510.0 -31.98 44.78 12.80 19.05
21100.0 2535.0 -32.05 44.09 12.04 15.99 \%
21350.0 2560.0 -31.85 44.72 12.87 19.36
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Mode B
LTE Band 7
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fr?ﬁﬂ‘f_'ezr;cy ((;‘I\B/r';]) E:Crtr:fzgog) EIRP (dBm) |EIRP (mW) PO'?L:/ZV"")“"”
20850.0 2510.0 -25.36 44.16 18.80 75.86
21100.0 2535.0 -25.27 44.20 18.93 78.11 H
21350.0 2560.0 -25.98 44.81 18.83 76.33
Y 20850.0 2510.0 -31.88 44.78 12.90 19.50
21100.0 2535.0 -31.58 44.09 12.51 17.82 \%
21350.0 2560.0 -31.80 44.72 12.92 19.59
Channel Bandwidth: 20 MHz / 16QAM
20850.0 2510.0 -26.57 44.16 17.59 57.41
21100.0 2535.0 -26.84 44.20 17.36 54.41 H
21350.0 2560.0 -26.88 44.81 17.93 62.04
Y 20850.0 2510.0 -32.96 44.78 11.82 15.21
21100.0 2535.0 -32.81 44.09 11.28 13.42 \%
21350.0 2560.0 -32.78 44.72 11.94 15.63
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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.

4.2.3 Test Setup

L Oven Room
Communication

Simulator

—1  Antenna

External Power Source

EUT
DC Power Supply
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424 Test Results
Freguency Error vs. Voltage
Frequency Error (ppm)
\ésllc;[la':g)e LTE Band 7 Limit (ppm)
5 MHz 10 MHz 15 MHz 20 MHz
3.85 0.0006 0.0009 0.0004 0.0015 25
3.6 0.0014 0.0015 0.0013 0.0014 25
4.4 0.0004 0.0009 0.0012 0.0009 25
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 7 Limit (ppm)
5 MHz 10 MHz 15 MHz 20 MHz
-30 0.0012 0.0015 0.0015 0.0009 2.5
-20 0.0015 0.0015 0.0006 0.0009 2.5
-10 0.0005 -0.0011 0.0007 -0.0011 2.5
0 -0.0011 -0.0012 -0.0011 -0.0010 25
10 -0.0015 -0.0015 -0.0010 -0.0009 25
20 -0.0009 -0.0006 -0.0007 -0.0005 25
30 -0.0013 -0.0013 -0.0006 -0.0012 25
40 -0.0015 0.0013 -0.0011 0.0009 2.5
50 0.0004 0.0014 0.0013 0.0012 2.5
60 0.0014 0.0007 0.0009 0.0009 2.5
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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
EUT PAD
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4.3.4 Test Result

LTE Band 7

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Channel Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)

QPSK

16QAM

Channel Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)

QPSK

16QAM

20775 2502.5

4.4956

4.4934

20800 2505.0

8.9534

8.9523

21100 2535.0

4.4999

4.4955

21100 2535.0

8.9592

8.9578

21425 2567.5

4.5028

4.4939

21400 2565.0

8.9721

8.9646

Spectrum Plot of Worst Value

Oceupied BW.

Agilent Spectrum Analyzer

5 MHz / QPSK

02:17:56 4 Api 13, 2016

5 MHz / 16QAM

Agilent Spectrum Analyzer - Oceupied BW

02:17:13AM Apr 13, 2016

enter Freq 2.567500000 GHz | Center Freq: 2.567500000 GHz Radio Std: None Frequency enter Freq 2.535000000 GHz | Center Freq: 2.535000000 GHz Radio Std: None Frequency
= 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 + 25667600000 GHzlf | 150 2535000000 GHz|
50 50
5 [ 5 [
: ] L : ] |
-] L A - / .
JIU— -
=0 T 11| SV M e
45 -45.
55 55,
ICenter 2.568 GHz Span 10 MHz CF Ste ICenter 2.535 GHz 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 22.1 dBm Occupied Bandwidth Total Power 21.0dBm
4.5028 MHz Freqortest 4.4955 MHz Freqomen
Transmit Freq Error 1.580 kHz OBW Power 99.00 % OHz] Transmit Freq Error 2.883 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.878 MHz x dB -26.00 dB x dB Bandwidth 4.804 MHz x dB -26.00 dB

10 MHz / QPSK

02:33:40 M Agr 13, 2016

A
Center Freq: 2 565000000 GH: Frequency Center Freq: 2 565000000 GHz Radio Std: None Frequency
o7 Trig: Free Run AvglHoldz 11 o7 Trig: Free Run AvglHeld> 11
AFGainLow * #Atten; 30 dE Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log Log
e CenterFreqgf | =>* Center Freq|
150 25565000000 GHz|f I 150 2565000000 GHz,
- -
5 ! B h
I | I 1
! \ ] 1
=1 ., =3
—— [ B naeii e I~
50 I I 25, [t e
15 15
& &
ICenter 2.565 GHz Span 20 MHz| CF St ICenter 2.565 GHz Span 20 MHz| CF St
[tRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2 000m00 ] [[#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2000000 M)
. . Auto Man . . Auto Man
QOccupied Bandwidth Total Power 21.4 dBm QOccupied Bandwidth Total Power 20.4 dBm
8.9721 MHz Freqotten 8.9646 MHz Freqotten
Transmit Freq Error 2.270 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 950 Hz OBW Power 99.00 % 0Hz]
x dB Bandwidth 9.541 MHz x dB -26.00 dB x dB Bandwidth 9.496 MHz x dB -26.00 dB
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LTE Band 7

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Channel

99 % Occupied

Frequency

Bandwidth (MHz)

(MHz)

QPSK

16QAM

Channel

99 % Occupied

Frequency

Bandwidth (MHz)

(MHz)

QPSK

16QAM

20825

2507.5

13.434

13.440

20850

2510.0

17.908

17.922

21100

2535.0

13.456

13.445

21100

2535.0

17.925

17.947

21375

2562.5

13.478

13.472

21350

2560.0

17.985

17.989

Spectrum Plot of Worst Value

15 MHz / QPSK

15 MHz / 16QAM

Agilent Spectrum Analyzer - Oceupied BW

[02:45:16 AM Apr 13,2015

Agilent Spectrum Analyzer - Oceupied BW

BT A
Center Freq: 2.562500000 GHz

02:45:43.4M g 13,2016
Frequency

T &
Center Freq: 2.562500000 GHz Radio Std: Nene Frequency Radio Std: Nene
7 Trig: Free Run AvglHold>11 =7 Trig:Free Run AvglHold>11
MFGainLow © #Atten:30 dB Radio Device: BTS MFGaindow © #Atten:30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
110 dBidiv Ref 35.00 dBm 110 dBidiv Ref 35.00 dBm
Log— 7 Log— 7
5, CenterFregj J| Center Freq|
150 2562500000 GHz|| || 150/ 2562500000 GHe|
50 t 50 <
5m { | 5m f .
50 i \ 150 1 I
250 |rrrr e st T T i ——— e 1 I———
|50 |-35.0
450 5.0
5.0 <50
ICenter 2.563 GHz Span 30 MHz] ICenter 2.563 GHz Span 30 MHz]
lRes BW 300 kHz #VBW 1 MHz #Sweep 300 ms) scoooneP] [zRes BW 300 kHz #VBW 1 MHz #Sweep 300 ms) 200000 D
Man Man
Occupied Bandwidth Total Power 21.7 dBm Occupied Bandwidth Total Power 20.7 dBm
13.478 MHz —— 13.472 MHz ——
Transmit Freq Error 4.688 kHz OBW Power 99.00 % 0Hz Transmit Freq Error 3.938 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 14.29 MHz xdB -26.00 dB x dB Bandwidth 14.29 MHz xdB -26.00 dB

Agilent Spectrum Analyzer - Oceupied BW

20 MHz / QPSK

Agilent Spectrum Analyzer - Oceupied BW

20 MHz / 16QAM

BT A
Center Freq: 2.560000000 GHz

Frequency

. s -
Center Freq: 2.560000000 GHz Radio Std: Nene Frequency
7 Trig: Free Run Avg|Hold:>11 = Trig: Free Run Avg|Hold:>11
MFGainlaw | #Atten:30 4B Radis Device: BTS MFGainLow — #Atten: 30 dB Radie Device: BTS
Ref Offset 15 dB Ref Offset 15 dB

110 dBidiv Ref 35.00 dBm 110 dBidiv Ref 35.00 dBm
Log— 7 Log— 7
5, CenterFregj J| Center Freq|
150 2560000000 GHz|| || 150/ 2560000000 GHe|
50 § 50 <
sm sm

f f :
150 { . 150 .
EET] I A 1 B EETY] S S—— Y
350 B
450 450
<50 <50

Span 40 MHz]

ICenter 2.56 GHz

Span 40 MHz] CF Step,

ICenter 2.56 GHz
lRes BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms] sooenamen ] |i#Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms] PP
Occupied Bandwidth Total Power 21.1 dBm " occupied Bandwidth Total Power 20.3 dBm tn
17.985 MHz FreqOffset 17.989 MHz FreqOffset
Transmit Freq Error -14.213 kHz OBW Power 99.00 % 0Hz Transmit Freq Error -12.019 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 19.08 MHz xdB -26.00 dB x dB Bandwidth 19.06 MHz xdB -26.00 dB
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4.4

Band Edge Measurement

4.4.1 Limits of Band Edge Measurement

According to FCC 27.53(I)(4) specified that power of any emission outside of the channel edge must be
attenuated below the transmitting power (P) by a factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all
frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the
actual emission bandwidth. In addition, the attenuation factor shall not be less that 43 + 10 log (P) dB on all
frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz. In the 1

MHz

bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least two

percent may be employed, except when the 1 megahertz band is 2495-2496 MHz, in which case a resolution
bandwidth of at least one percent may be employed.

4.4.2 Test Setup

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

4.4.3 Test Procedures

a. The EUT was set up for the maximum peak power with LTE link data modulation. The power was
measured with R&S Spectrum Analyzer. All measurements were done at 2 channels (low and high
operational frequency range.).

b. The band edge measurement used the power splitter via EUT RF power connector between simulation
base station and spectrum analyzer.

c. The center frequency of spectrum is the band edge frequency and span is 20 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (Channel bandwidth 5 MHz).

d. The center frequency of spectrum is the band edge frequency and span is 40 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (Channel bandwidth 10 MHz).

e. The center frequency of spectrum is the band edge frequency and span is 60 MHz. RB of the spectrum is
200 kHz and VB of the spectrum is 1 MHz (Channel bandwidth 15 MHz).

f.  The center frequency of spectrum is the band edge frequency and span is 80 MHz. RB of the spectrum is
200 kHz and VB of the spectrum is 1 MHz (Channel bandwidth 20 MHz).

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

LTE Band 7

Channel Bandwidth: 5 MHz / QPSK

<Adjacent Channel Band Ed

ge>

Channel |

20775 | 25 RB Channe

20775 | 25 RB

Low

High

[Multiview ] spectrum

| ultiview ] Spectrum

20 = AW
500 s = VBWY

0,00 déim
30 e

el Lowel Offset 1
i

) tef Lowel

300 -z

Offset 1|
Mode i

00

20 o

Date: 1247R 2016 17:27:22

Date: 1245R 2016 17:2207

o — [ . S
<0 v N .
— ionipn 2.5 MHz Span 25.0 MHz
e zsmar 1001 s 25 Wiz Span 250 —
2 Result Summary None | Bandwidth I Offset | Power | I
Channel | Bandwidih A Offset | Pawer 1 | 5,000 MHz 20.76 dBm
Txl 20.83 dBm 20.76 dBm
20.83 dBm | Bandwidth | Difset | Lawer | Upper. |
Bandwidth I Offset Lower. 1 o | 1,000 M 3,000 MH; -20.87 dBm -18.75 dBm
1.000 MHz 4.000 MHz -23.17 dBm -20.49 dBm 1.000 MHz B.000 MHz -36.82 dBm -31.12 dBm
1.000 MHz 8 500 MHz -38.17 dBm -31.05 dBm 1.000 MHz 3,000 MHz -39.01 dBm -30.75 dBm
Ready  WNANNANNN M8 TOUOTD Rmody  NNANNNRN W OO0

Channel

| 21425 | 25 RB

|

[Muttiview | spectrum

Offset 1
Swi

20 o

-
<0 v | -
T 2 5675 Gilr — I 25MZF —Spanzsowi]
2 Result Summary. ~None
Cha | Bandwidth I Oifset | Power 1 I
5,000 MHz 20.79 dBm
20.79 dBm
Bandwidth | Difset Lower 1 Upper. |
3000 MH, -19.59 dBm -19.43 dBm
1.000 MHz B.000 MHz -34.49 dBm -30.55 dBm
1.000 MHz 9.000 MHz -34.25 dBm -29.99 dBm
TR

Ready | ARNRIAL W fradiitrs

<Channel Band Edge>

Channel

25 RB

Channel

Agilent Spectrum Analyzer - Swept SA

Aaglent Spectrum Analyzer - SweptSA
T A1 EEErroE a— ; ARG Paak Search
arker 1 2.500000000000 GHz #Aug Type: Log-Pwr AE[1> 345 6 ek Searc arker 1 2.570000000000 GHz - #Aug Type: Log-Pwr ace13 ek Searc
0: Wide Cp Trig: Free Run | v WO Wide T Trig: Free Run | y
IFGainLow *  Adten: 30 4B erje HHHMIE IFGainLow ~  Atten:30 dB ver A NHNH N
Ref Offset 15 4B Mkr1 2.500 000 GHz NextPeak Ref Offset 15 0B Mkr1 2.570 000 GHz NextPeak
g getd Ref 35.00 dBm -28.75 dBm g getd Ref 35.00 dBm -26.66 dBm
25, Next Pk Rightlf | .. Next Pk Right]
15.0] 150|
Next Pk Left Next Pk Left
5.00| £.00| T
5 5
. Marker Delta| . Marker Delta|
300 1300 e}
5 45
1
; 1 2
= + mir—crf | <* 4 Mr—-CF|
=0 - =0 .
450 Mkr—RefLvil| | 50 Mkr—RefLvi
= =
More| More|
Center 2.500000 GHz Span 8.000 MHz o2t | center 2.570000 GHz Span 8.000 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 s (1001 pts)
s s e status
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LTE Band 7

Channel Bandwidth: 5 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel | 20775

| 25 RB Channel | 20775

| 25 RB

Low

High

[Multiview ] spectrum

| ultiview ] Spectrum

0,00 déim
30 e

el Lowel Offset 15.20 8 » RBW 100 e
i

500 i e VBW 300 bz Mode

) Offset 1|
Swi__o

20 o

Diste: 124PR 2016 17:26:20

L o
<0 v — S
— ionipn 2.5 MHz Span 25.0 MHz
e zsmar 1001 s 25 Wiz Span 250 —
2 Result Summary None | Bandwidth I Offset i | I
Channel | Bandwidih A Offset | Pawer 1 | 5,000 MHz 19.81 dBm
Txl 19.99 dBm 19.81 dBm
19.99 dBm | Bandwidth | Difset | Lower | LUpper. |
| Bandwidth I Offset | Lguer. 1 Linger. | 1,000 M 3,000 MH; -23.15 dBm -20.96 dBm
1.000 MHz 4.000 MHz -24.87 dBm —22.0;!’3"! 1.000 MHz B.000 MHz -35.90 dBm -29.90 dBm
1.000 MHz 8 500 MHz -37.01 dBm -30.23 dBm 1.000 MHz 3,000 MHz -38.35 dBm -30.82 dBm
[ T TR

Diste: 124PR 2016 17:22:12

Channel | 21425

| 25 RB

[Muttiview | spectrum |

Offset 1
Swi

20 o

- -
<0 v - — .
T 2 5675 Gilr — I 25MZF —Spanzsowi]
~None
Bandwidth I Oifset Power 1 I
5,000 MHz 19.91 dBm
19.91 dBm
| Bandwidth | Difset | Lower 1 Upper. |
3000 MH, -22.58 dBm -21.76 dBm
1.000 MHz B.000 MHz -34.36 dBm -29.76 dBm
1.000 MHz 9.000 MHz -35.30 dBm -30.63 dBm
TR

Data: 12 APR 016 172416

Ready | ARNRIAL W ot

<Channel Band Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

25 RB Channel

Agilent Spectrum Analyzer - Swept SA

Peak Search

1 h MG, 102:14,35 4 ot 13,2010 1 ; A
IMarker 1 2.500000000000 GHz N #ug Type: Log-Pwr e/l 5| PeakSearch IMarker 1 2570000000000 GHz ] 2rts Free R #ug Type: Log-Pwr racely
THO wide T e 3048 cerla NN N e L 3048 cerlANNRA N
[Faimow © Aten: 30 B [FoainLow * Aten:30 dB
NextPeak NextPeak
Ref Otaet 15 4B MKkr1 2.500 000 GHz et taet 15 B Mkr1 2.570 000 GHz
g gBvaiv Ref 35.00 dBm -30.93 dBm g gesaiv Ref 35.00 dBm -30.62 dBm
25, Next Pk Rightlf | .. Next Pk Right]
15.0] 150|
Next Pk Left Next Pk Left
5.00| £.00]
5 5
. Marker Delta| . Marker Delta|
300 ] 1300
48 48
=t | | 'y mir—crf | <* | | [} Mr—-CF|
450 Mkr—RefLvif | «0 Mkr—RefLvi
5 5
More| More|
1of2 Span 8.000 MHz 1of2

Center 2.500000 GHz
#Res BW 100 kHz

s

#VBW 300 kHz

Center 2.570000 GHz
#Res BW 100 kHz

s

Span 8.000 MHz
#Sweep 1.000 s (1001 pts)

#VBW 300 kHz

#Sweep 1.000 s (1001 pts)
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[BUREAU |
VERITAS

LTE Band 7

Channel Bandwidth: 10 MHz / QPSK

<Adjacent

Channel Band Edge>

Channel

20800

| 50 RB

Channel

| 20800

| 50 RB

Low

[Multiview ] spectrum

ultiview ] Spectrum

0,00 déim
30 e

el Lowel Offset 15.20
i

@ = AV 100
S00 e VBW Jo0 ki

Mode

) Offset 1|
Swi__o

20 o

Date: 12.4°R 2016 17:3208

Diate: 124PR 2016 17:32:26

30 cem
N <0 v - | —
0 o — — ]
cp — —
50 dem. — |
— ionips 4.0 MHz Span 40,0 MHz
|erzsoscie 1001 pis F.0MHz 5pan 30,0 Wiz o
2 Result Summary None | Bandwidth I Offset i | I
Channel | Bandwidih A Offset | Pawer 1 | 10.000 MHz 20.57 dBm
Txl 0,000 MH; 20.77 dBm 20.57 dBm
20.77 dBm L Bandwidih | Difset L Lower L Upper. |
| Bandwidth I Offset | Loyer. 1 sope | 20 M 5,500 MHz -22.71 dBm -21.72 dBm
00 MHz 6,500 MHz -24.25 dBm -23.34 dBm 1.000 MHz 10,500 MHz. -28.30 dBm -26.07 dBm
1.000 MHz 11000 MHz -29.08 dBm -26.70 dBm 1.000 MHz 14,040 MHz -38.17 dBm -34.02 dBm
Ready  AMAAMARS WB TTTOTE Ready  AMMAA wm DORERE

Channel

21400

| 50 RB

[Muttiview | spectrum

Offset 1
Swi

o e
|
20
A
30 dem ot [~
s a | N —
[CF 7 565Gl  iooipts LOMHz/ Span 40.0 Milz |
2 Result summary. ~None
Channel Bandwidth I Oifset Power 1 I
10,000 MHz 20.60 dBm
20.60 dBm
| Bandwidth | Difset. | Lower 1 Lpper. |
000 MH 5500 bz -20.61 dBm -21.81 dBm
1.000 MHz 10,500 MHz. -25.28 dBm -24.13 dBm
1.000 MHz 14,940 MHz -35.30 dBm -33.27 dBm
TR

Ry

1zaran

<Channel B

and Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

02:31;114M Apr

50 RB

Channel

Agilent Spectrum Analyzer - Swept SA

#Avg Type: Log-Pur

Peak Search

B R AL 13,2018 3 R
IMarker 1 2.500000000000 GHz I #ug Type: Log-Pwr ace1 5| PeakSearch IMarker 1 2570016000000 GHz I .
PHO:Wids (o Trig: Free Run B W0 Wide T Trig: FreeRun T
IFGanLow —  Atten:30 B oeriA NNMN N IFGaimow © Atten: 30 dB rerlA NNNN N
Ref Offset 15 4B Mkr1 2.500 000 GHz NextPeak Ref Offset 15 0B Mkr1 2.570 016 GHz NextPeak
g gBvaiv Ref 35.00 dBm -32.74 dBm g gesaiv Ref 35.00 dBm -30.33 dBm
25, Next Pk Rightlf | .. Next Pk Right]
15.0] 150|
Next Pk Left Next Pk Left
5.00| £.00]
5 5
. Marker Delta| . Marker Delta|
300 ] 1300
18 48
0 ’ 7 mkr—crll | =° .‘ Mkr—CF|
=0 M =0 y
450 Mkr—RefLvif | «0 Mkr—RefLvi
5 5
More| More|
Center 2.500000 GHz Span 8.000 MHz o2t | center 2.570000 GHz Span 8.000 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 isc srarus
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LTE Band 7

Channel Bandwidth: 10 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel |

20800 | 50 RB Channel |

| 50 RB

Low

[Multiview ] spectrum

ultiview ] Spectrum

0,60 dsim @ = AV 100

30 e

el Lowel Offset 15.20
i

S00 e VBW Jo0 ki

) Offset 1|
Swi__o

Mode

Date: 12.45R 2016 17:31:03

Diate: 124PR 2016 17:34:27

0 o 0.8 L
0 s 0 i
o e o e
20
30 cem — — - S
1 - <0 v 1 N —
<0 ctm — — -
S
5i o — —
50 dem. — |
cr iz — 1001 pts 4.0 MHz Span 40,0 MHz
|erzsoscie 1001 pis F.0MHz 5580 300 Wz | [5 Result Sumemary o
2 Result Summary None | Bandwidth I Offset e | I
Channel | Bandwidih A Offset | Pawer 1 | 10.000 MHz 19.60 dBm
Txl 0,000 MH; 19.66 dBm 19.60 dBm
19.66 dBm Bandwidih | Difset L Lower L Upper. |
| Bandwidth I Offset | Lower. 1 o | i 20 M 5,500 MHz -24.61 dBm -23.93 dBm
00 MHz 6,500 MHz -26.15 dBm -25.31 dBm Alt1 1.000 MHz 10,500 MHz. -29.94 dBm -27.49 dBm
1.000 MHz 11000 MHz -31.28 dBm -28.51 dBm AltZ 1.000 MHz 14,040 MHz -37.86 dBm -32.29 dBm
[ T R

Channel

21400

50 RB

[Muttiview | spectrum

Offset 1
Swi

20 o

<0 dem. " e

“Epan 40,0 Wiz

Datar 12 AFR 2016 17

Crases iz — Y 1.0 Mz
2 Result summary. ~None
Channel | Bandwidth I Oifset | Power 1 I
10,000 MHz 19.60 dBm
19.60 dBm
| Bandwidth | Difset. | Lower 1 Upper. |
000 M 5,500 MHz -23.50 dBm -24.28 dBm
1.000 MHz 10,500 MHz. -27.87 dBm -26.41 dBm
1.000 MHz 14,940 MHz -34.95 dBm -32.19 dBm
Ready | AMAAMANS W8 0TS

<Channel B

and Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

#Avg Type: Log-Pur

02:79,53 4 Apr

13,2006
7| PeskSearch

Channel

Agilent Spectrum Analyzer - Swept SA

arker 12.570040000000 GHz

#Avg Type: Log-Pur

Peak Search

IMarker 1 2. GHz | rig Free R mace [T ] trig: Frea R rere o
jida o Trig FreeRun VPE (M fide T Trig: Free Run | M
Foaintow * Aten30 4B oeTiAHHRN N Foantow * Aten:30d8 ceT/ANNNNN
Ref Offset 15 4B Mkr1 2.499 992 GHz NextPeak Ref Offset 15 0B Mkr1 2.570 040 GHz NextPeak
g gBvaiv Ref 35.00 dBm -34.48 dBm g gesaiv Ref 35.00 dBm -34.01 dBm
25, Next Pk Rightlf | .. Next Pk Right]
15.0] 150|
Next Pk Left Next Pk Left
5.00| £.00]
5 5
. Marker Delta| . Marker Delta|
300 ] 1300
48 48
=t I mir—crf | <* Mr—-CF|
wn * wn _
450 Mkr—RefLvif | «0 Mkr—RefLvi
5 5
More| More|
Center 2.500000 GHz Span 8.000 MHz o2t | center 2.570000 GHz Span 8.000 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 isc srarus
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LTE Band 7

Channel Bandwidth: 15 MHz / QPSK

<Adjacent Channel Band Edge>

Channel | 20825 |

75 RB

Channel |

20825

| 75 RB

Low

High

ultiview ] Spectrum

[Multiview ] spectrum I
Foof Lovel 2000 dom _ Offsot 15,20 8 & RBW 300 17 e aftset 1
o o swr 500 s o vEw L 1re wiods ; swr

Diate: 1247F 2016 1740017

Diste: 124PR 2016 174556

0 s 0 i
o e L o e
20 dtim - o
30 dem 7 E—
w———— 4
. L -
st an
50 gt L = e
40 cem +— _
50 dem. n L ||
L) - pls 6.0 MHz — — Span 60.0 Wiz |
| CEE T — 1001 pis 40 Mz 5pan 40,0 Wiz o
2 Result Summary None | Bandwidth Offset i | I
Channel | Bandwidih A Offset | Pawer 1 | 15.000 MHz 20.69 dBm
Txl 5.000 MH, 20.71 dBm 20.69 dBm
20.71 dBm Bandwidth Offset. Lawer | Upper. |
| Bandwidth I Offset | Lower. 1 o | 20 M 5,000 MHz -21.17 dBm -23.49 dBm
00 MHz 3.000 MHz -23.56 dBm -24.33 dBm 1.000 MHz 13.000 MHz. -22.92 dBm -24.17 dBm
1.000 MHz 13 500 MHz -26.11 dBm -26.25 dBm 1.000 MHz 22,000 MHz -36.27 dBm -36.15 dBm
Roady | NNAAMIANN WB TTC Reody  AMA we DOLERE

Channel | 21375 |

75 RB

[Muttiview | spectrum

Offset 1
Swi

Data: 12 AFR 2016 17:44:41

0 e
0 e
o e
|
20
wgm————+ 1L | —
<0 v -
P H— _——
[Cr 25075 Gile . 1001 pts 6.0 Mz — —Span G0 Wiz
2 Result Summary. ~None
Channel | Bandwidth I Oifset | Pawer 1 I
15.000 MHz 20.67 dBm
20.67 dBm
| Bandwidth | Difset. | Lower 1 Upper. |
o B.000 MHz -23.01 dBm -23.67 dBm
1.000 MHz 13.000 MHz. -26.29 dBm -26.05 dBm
1.000 MHz 22,000 MHz -39.91 dBm -35.28 dBm
e A T

<Channel Band Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

ARG, 02:43,36 44 Ar
#Avg Type: Log-Pur TacE[]

13,2006
€

Channel

Agilent Spectrum Analyzer - Swept SA

Peak Search | Inparker 1 2.570032000000 GHz

Vide T .‘ Trig: Free Run

#Avg Type: Log-Pur

Peak Search

arker 12, GHz ] - -
Bii0: Wids Tp Trig: Free Run P ta = o e
IFGainLow *  Adten: 30 4B erje HHHMIE IFGainLow ~  Atten:30 dB ver A NHNH N
NextPeak NextPeak
el Offest 15 dB Mkr1 2.489 960 GHz el Offest 16 a8 Mkr1 2.570 032 GHz
[ggBiiv_Ref 35.00 dBm -31.07 dBm [ggBiiv_Ref 35.00 dBm -31.20 dBm
25, Next Pk Rightlf | .. Next Pk Right]
150| 150|
Next Pk Left] Next Pk Left]
£.00] £.00]
5 5
. Marker Delta| . Marker Delta|
300 1300 e}
45 45
= Y mir—crfl | <* [y Mkr—CF|
35,0 s o] I =0 |
450 Mkr—RefLvijf | +50 Mkr—RefLvi|
= =
More| More|
Center 2.500000 GHz Span 8.000 MHz o2t | center 2.570000 GHz Span 8.000 MHz 1of2
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.000 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.000 s (1001 pts)
e s e —-
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LTE Band 7

Channel Bandwidth: 15 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel | 20825

| 75 RB Channel |

20825

| 75 RB

Low

High

[Multiview ] spectrum

ultiview ] Spectrum

0,00 déim
30 e

el Lowel Offset 15.20 & » RBV 200 1
i

500 s & VEW

) Offset 1|
Swi__o

Diate: 124PR 2016 174155

Dizte: 124PR 2016 174706

0 o 0.8 L
0 s 0 i
o e o e
20 dtim o
30 dem 18 s | 15
30 cem
<a v - —
<0 dBim= —+
50 gt L = e
40 cem +— _
50 dem. n L ||
i L) — iooips 6.0 MHz ~ —  Spancoow]
| CEE T — 1001 pis 40 Mz 5pan 40,0 Wiz o
2 Result Summary None | Bandwidth I Offset i | I
Channel | Bandwidih A Offset | Pawer 1 | 15.000 MHz 19.67 dBm
Txl 5.000 MH, 19.74 dBm 19.67 dBm
19.74 dBm | Bandwidth | Difset. | Lawer | Upper. |
| Bandwidth I Offset | Loyer. 1 o | 20 M 5,000 MHz -24.17 dBm -15.63 dBm
00 MHz 3.000 MHz -15.66 dBm -26.06 dBm 1.000 MHz 13.000 MHz. -25.17 dBm -15.60 dBm
1.000 MHz 13 500 MHz -27.73 dBm -27.40 dBm 1.000 MHz 22,000 MHz -35.41 dBm -34.82 dBm
Ready  AMAAMARS WB TTTdTe Ready WA wm O ORTUE

Channel | 21375

| 75 RB

[Muttiview | spectrum

Offset 1
Swi

Dater 12 AFR 2016 1743:34

0 e 1
0 e
o e
|
20
30 dem T+ - BT
<0 v & -
P H— _——
[Cr 25075 Gile . 1001 pts 6.0 Mz — —Span G0 Wiz
~None
| Bandwidth I Oifset | Power 1 I
15.000 MHz 19.78 dBm
19.78 dBm
L Bandwidih | Difset L Lower | Upper. |
000 MH 5.000 WHz -25.20 dBm -25.44 dBm
1.000 MHz 13.000 MHz. -27.84 dBm -27.00 dBm
1.000 MHz 22,000 MHz -40.28 dBm -33.49 dBm
e R T

<Channel Band Edge>

Channel

Channel

Agilent Spectrum Analyzer - Swept SA

Aaglent Spectrum Analyzer - SweptSA
T A1 EEroE a— ; ARG Paak Search
IMarker 1 2.499928000000 GHz ) #Aug Type: Log-Pwr e[ [ ek Searc IMarker 1 2.570016000000 GHz - #Aug Type: Log-Pwr . ek Searc
PHO:Wids (o Trig: Free Run B WO Wide T Trig: Free Run TPE M
IFGainLow *  Adten: 30 4B erje HHHMIE IFGainLow ~  Atten:30 dB ver A NHNH N
Ref Offset 15 4B Mkr1 2.499 928 GHz NextPeak Ref Offset 15 0B Mkr1 2.570 016 GHz NextPeak
g getd Ref 35.00 dBm -33.36 dBm g getd Ref 35.00 dBm -33.80 dBm
25, Next Pk Rightlf | .. Next Pk Right]
15.0] 150|
Next Pk Left Next Pk Left
5.00| £.00]
5 5
. Marker Delta| . Marker Delta|
300 1300 e}
45 45
=t .'1 mir—crf | <* "1 Mr—-CF|
=0 | — - 0 Y i I - .
450 Mkr—RefLvil| | 50 Mkr—RefLvi
= =
More| More|
Center 2.500000 GHz Span 8.000 MHz o2t | center 2.570000 GHz Span 8.000 MHz 1of2
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.000 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.000 s (1001 pts)
e e —-
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LTE Band 7

Channel Bandwidth: 20 MHz / QPSK

<Adjacent Channel Band Edge>

Channel

20850

| 100 RB

Channel

| 20850

| 100 RB

Low

High

[Multiview ] spectrum

ultiview ] Spectrum

0,00 déim
30 e

el Lowel Offset 15.20
i

S0 ¢

@& ® BV 200 ke
L1z Mode

03 e VEW

)

Offset 1|
Swi__o

75340

Diate: 12 47F 2016

Diste: 124PR 2016 150039

. I o8
0 s 0 i
o e o e
20 dtim o
30 dem T ] —
30 —
<0 v T
<0 ctm | -
o u | 50
40 cem — —
50 dem. - —
L | | TR r— — ionipts 8.0 MHz — Span 80.0 Wiz
Cr2.51 Gz 1001 pis 40 Mz 5pan 0.0 Wz | [5 Result Summary o
2 Result Summary None el | Bandwidth I Offset i I
Channel | Bandwidih A Offset | Pawer 1 | 20.000 MHz 20.76 dBm
Txl 20,000 MH; 20.77 dBm 20.76 dBm
T 20.77 dBm | Bandwidth | Difset. | Lower | Upper. |
CGhanpel Bandwidth I Offset Lower. 1 o | adj 20 M 10,500 MHz -22.66 dBm -23.98 dBm
Adj 00 MHz 11,500 MHz. -23.10 dBm -24.36 dBm it 1.000 MHz 15,500 MHz. -25.21 dBm -26.00 dBm
Altl 1.000 MHz 15,000 MHz -25.60 dBm -26.11 dBm AltZ 1.000 MHz 23 060 MHz -45.73 dBm -35.06 dBm
Roady  NNAAMAANN WB TTas Ready  AA e CLORE

Channel

21350

| 100 RB

[Muttiview | spectrum

Offset 1
Swi

Data: 12 APR 1016 175848

o e
|
20
30 dem — —
o i .
P — -
EREAT T — 1001 pts 5.0 Mz —Spen B0.0 WLz
~None
| Bandwidth I Oifset | Power 1 I
20,000 MHz 20.75 dBm
20.75 dBm
Bandwidih | Difset L Lower. | Upper. |
000 MH 10,500 MHz -20.89 dBm -24.42 dBm
1.000 MHz 15,500 MHz. =22.20 dBm -25.13 dBm
1.000 MHz 23,060 MHz -38.36 dBm -38.13 dBm
e A . T

<Channel B

and Edg_]e>

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

Peak Search

1 AL 02:57,16 14 401 13,2016 1 AL
Marker 12. GHz R #ug Type: Log-Pur mace1 | PaakSearch IMarker 1 2.570024000000 GHz [ #hug Type: Log-Pur o [}
s = Trig: Free Run P fda o) Trig: Free Run e e
Foantow * Aten:30d8 oeriA NNMN N Foantow * Aten:30d8 cerlANNNN N
NextPeak NextPeak
Ret Offset 15 4B Mkr1 2.499 832 GHz Ret Offset 15 B Mkr1 2.570 024 GHz
g gBvaiv Ref 35.00 dBm -31.36 dBm g gesaiv Ref 35.00 dBm -31.69 dBm
25, Next Pk Rightlf | .. Next Pk Right]
15.0] 150|
Next Pk Left Next Pk Left
5.00| £.00]
5 5
. Marker Delta| . Marker Delta|
] 1200 o 13008}
18 45
250 ’1 mkr—crll | =° "1 Mkr—CF|
0 I 50 I
450 Mkr—RefLvijf | 50 Mkr—RefLvi|
= =
More| More|
Center 2.500000 GHz Span 8.000 MHz o2t | center 2.570000 GHz Span 8.000 MHz 1of2
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 s (1001 pts)
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LTE Band 7

Channel Bandwidth: 20 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel |

| 100 RB

Channel

| 20850

| 100 RB

High

[Multiview | spectrum

Data: 12 APR 2016 175212

Dets: 12.4PR 2016 180215

[Muttiview | spectrum |
" T3 T
Mz Mode futo Swse Count 100,
0 o - o - r I
N ss s "
. o e
”
20 dom
30 dém- = [™=
20
50 dem- — — B
40 1 -
crzsiae 1001 pis 8.0 M, — SpansnowaE]
GFsiGE 1001 pts. 4.0 Mz SpAR A0O M| |7 Result Summary None
2 Result Summary None Channcl I I Offset o I |
Channel 1 Bandwidih i offset I Power | | Ty 19.91 dBm
Tl 20,000 Mz 19.68 dBm 19.91 dBm
19.68 dBm I I Offset 1 owe I Upper |
1 Bandwidth L Offset | Lower e, | . 30,500 M -24.73 dBm -26.02 dBm
+.000 bz 11500 MHz -25.50 dBm -26.46 dBm At} 15.500 MHz -26.95 dBm -27.24 dBm
1000 Mz 16,000 M-z  27.56 dBm -27.a7 dBm A2 1,000 bz 23,060 Mz -35.85 dBm -33.29 dBm
T e TIITRTE T

Channel

21350

| 100 RB

[Muttiview ] spectrum

Date: 124°R 2016 17.57.32

30 di - —
T — —— — -
50 ctim — _— ]
50 dem. — —
CF 3.56 Criz 1601 pis 8.0 MHZ, Span 80.0 Wz
2 Result summary Nane
Channel 1 Bandwidih i offset 1 Power
Txl 000 MH; 19.80 dBm
19.80 dBm
| Bandwidth L Difset. | Lower. Upper.
00 MHz 10,500 M-z =23.. m -26.. m
1.000 ¥ 15,500 MHz -24.05 dBm -26.29 dBm
1.000 MHz 29,060 MHz -37.35 dBm -36.82 dBm
R

<Channel B

and Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

arker 1 2.500000000000 GHz I WAvg Type: Log-Pur Peak Search jarker 1 2.57 )0 GHz (. WAvg Type: Log-Pur Peak Search
PNO: Wide (o Tnig: FreeRun w PHO: Wide 5 Trig: Free Run v
IFGainLow —  Atten: 30 48 o4 NN IFGainlow — Aten:30 48 wer/ANNNA
Ref Offset 16 dB Mkr1 2.500 000 GHz NextPeak Rel Offset 16 dB Mkr1 2.570 080 GHz NextPeak
g gBvaiv Ref 35.00 dBm -33.44 dBm Jg gaiaiv Ref 35.00 dBm -34.39 dBm
25, Next Pk Rightll | .. Next Pk Right]
15.0] 150
Next Pk Left Next Pk Left
£.00] 5.00|
5 sc0
. Marker Delta Marker Deltaj
1300 4300 e}
45 150
250 61 wkr—crff | *° Mkr—CF|
I R R A Y =0 - e . .
450 Mkr—RefLvif | <0 Mkr—RefLvi
= 550
More More|
Center 2.500000 GHz Span 8.000 MHz 19721 |center 2.570000 GHz Span 8.000 MHz 1ef2
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 s (1001 pts)
s - ss srarus
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45 Peak to Average Ratio

45.1 Limits of Peak to Average Ratio Measurement

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

45.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER | I: SPECTRUM
ANALYZER

20dB ATTENUATION

PAD
EUT

45.3 Test Procedures

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

Agilent Spectrum Analyzer - Power Stat CCOF

LTE Band 7
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fre(&l:_'ezr;cy (dB) Channel Fr?&l:_?zr;cy (dB)
QPSK 16QAM QPSK 16QAM
20775 2502.5 3.45 4.13 20800 2505.0 3.29 4.18
21100 2535.0 3.70 4.56 21100 2535.0 3.79 4.65
21425 2567.5 3.66 4.46 21400 2565.0 3.85 4.75
Spectrum Plot of Worst Value
5 MHz / QPSK 5 MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCOF

02:19: 1744 Api 13, 2016

ICenter Frgq‘ 2.535000000 GHz ] c;mer;{e:q“z 535000000 GHz A Radio Std: None Frequency ICenter Fraq‘ 2.535000000 GHz ] c;mer;{e:q“z 535000000 GHz A Ruim:éx;“hl:rne‘ e Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
IFGaln:Low #hmen: 30 4B FIFGaln:Low #Aen: 30 dB
Average Power Average Power
100 % 100 %
Center Freq| Center Freq|
2243 dBm \\ 2535000000 GHz| 21.56 dBm N, 2535000000 GHz|
51.19 % at 0dB 10 45.85 % at 0dB 10 \\
\ \
\ 1
1 %) T 1 %) i
| [
10.0 % 232dB 01% | 10.0 % 283 dB 01%
10% 357 dB 10% 4.43dB ‘
CFSi
01% 37008 soooompf | 01% 45508 sooamm0 Wi
001% 37548 | 001% juta well oo1%  4etas | 0OTH ‘ jute Han
0001% 3.78 dB Freqomset] | 0001 % 4.65dB FreqOffset
0.0001 % 3.80dB 0.001 % 0 Hz| 00001 % 4.67dB 0.001 % 0Hz|
Peak 3.83 dB Peak 4.72dB
26.26 dBm 26.28 dBm
0.0001 % 0dB 20dB 0.0001 % 0dB 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz

10 MHz / QPSK

0223517 46 Agi 13, 2016

Center Freq: 2.665000000 GHz Radio Std: None Frequency Center Freq: 2.665000000 GHz Rua:i’:;i:wn‘l':;‘:"m“ Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
#FGain:Low #Atten: 30 dB #FGain:Low #Atten: 30 dB
Average Power Average Power
100 % 100 %
Center Freq| Center Freq|
o
22.26 dBm 2565000000 GHz| 21.35dBm ™ 2565000000 GHz|
49.95 % at 0dB 10 N 44.76 % at 0dB 10
\ N
1% ‘| 1% \‘,
10.0 % 244 dB 01% ‘ 10.0 % 2.87dB 01%
10% 3.74 dB 10% 4.61dB
01%  2850B soomcoomp|| 01%  475dB 000000 M
o01% 39de | "0 joute vl oo1%  4s1ae | 001 joute Han
0.001% 3.92dB FreqoOffset 0.001% 4.84dB FreqoOffset
00001 % 3.94dB 0.001 % 0Hz] 00001 % 4.87dB 0.001 % 0 Hz
Peak 3.96 dB Peak 5.02dB
26.22 dBm 26.37 dBm
o o
0.0001 % 0dB 20dB 0.0001 % 0dB 20 dB
Info BW 10.000 MHz Info BW 10.000 MHz
uss
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LTE Band 7

Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz

Peak to Average Ratio

Channel

Frequency

(MHz)

(dB)

Channel

QPSK

16QAM

Frequency

Peak to Average Ratio

(dB)

(MHz)

QPSK

16QAM

20825

2507.5

3.27

4.10

20850

2510.0

3.38

4.07

21100

2535.0

3.69

4.59

21100

2535.0

3.70

4.63

21375

2562.5

4.00

4.86

21350

2560.0

3.93

511

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stat CCOF

15 MHz

/ QPSK

1 : e n, 020737 e 5, 2018
enter Frgq 2.562500000 GHz ‘ Center Freq: 2.562500000 GHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt
AIFGain:Low #hAmen: 30 d8
Average Power
100
. Center Freq|
22‘91 d Bm 2662600000 GHz|
48.78 % at 0dB 109 .
\\
1
1% y
100% 242dB 01 %
10% 3.81dB
01%  400dB 6000000 M
001% 404a8 [ 001 — Man
0001 % 4.07dB FreqOffset
0.0001% 4.10dB 0.001 % 0Hz|
Peak 4.17 dB ‘
27.08 dBm
00001 %558 2048
Info BW 25.000 MHz

Agilent Spectrum Analyzer - Power Stat CCOF

15 MHz / 16QAM

1 R e e 02:47:08.3 apr 13, 016
enter Freq 2.562500000 GHz | Center Freq: 2562500000 GHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt
AFGainiow  #Atten; 30 dE
Average Power
100 %
.. Center Freq|
21.88 dBm ~, 2662500000 GHz|
44.08 % at 0dB 10 N
\\
1%) i
100 % 290 dB 01%
1.0% 4.74 dB
CF§
01%  486dB 5000000
001% 490qp | 0O'% jputo Han
0001% 494dB Froqofiset
00001 % 4.98dB 0.001 % 0Hz|
Peak 5.03 dB
26.91 dBm
0.0001 % 0dB 20dB
Info BW 25.000 MHz

20 MHz / QPSK

030109 2M Agr 13, 2016

20 MHz / 16QAM

Center Freq: 2.660000000 GHz Radio Std: None Frequency Center Freq: 2.660000000 GHz Rua:i-’;(;\lu':;‘:mb Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
#FGain:Low #Asen: 30 4B #IFGainLow #Asen: 30 4B
Average Power Average Power
100 % 100 %
Center Freq| Center Freq|
22.58 dBm 2560000000 GHz, 20.83 dBm \\ 2560000000 GHz,
48.66 % at 0dB 0% 42.81 % at 0dB 109 - N
A\
.‘\ \\
1% ‘\ 1% ‘|
\
100% 25208 | o540 | 100% 20008 | o0
10%  3.76dB \ 10%  497dB
01%  3.93dB soomoomrefl 01% 51148 S
001% 399d8 | %01% T [puse vl oo1% 517dp | 001% [puse Man
0.001% 4.04dB | Freqomser] | 0001 % 5.22dB Praqofises
0.0001% 4.08dB | 0.001% onzf | 0.0001% 528dB | no01v ohz
Peak 4.09 dB Peak 5.31dB
26.67 dBm 26.14 dBm
9 9
0.0001 % 0dB 20dB 0.0001 % 0dB 20dE
Info BW 25.000 MHz Info BW 25.000 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 55 +10 log10(P) dB. The limit of emission is equal to -25 dBm.

4.6.2 Test Setup

Communication ]
Simulator Power Splitter ‘ i Spectrum Analyzer
20dB 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.

b. Measuring frequency range is from 30 MHz to 26 GHz. 10dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz are used for conducted emission measurement.
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4.6.4 Test Results

LTE Band 7

Channel 21100

5 MHz / QPSK

Frequency Range : 30 MHz ~ 3 GHz

Frequency Range : 3 GHz ~ 26 GHz

Agilent Spectrum Analyzer - Swept SA

02:24:38.5M Apr

Tt Spesin Amaiyeer S S
T BicE ALALIGIOF 020,55 don T3, 2016 T BicE AR O e
arker 1 2.7186297814891 GHz ] Avg Type: Log-Pur maceli>3gsg| PuskSearch arker 1 25.847042352118 GHz ] Avg Type: Log-Prr macefigss | PeskSearch
PNO:Fast () 176 FreeRun Tl BNO: Fast (o T7ig: Free Run el
[FGalnLow * #Amen: 30 dB erlP NI i 7 digtan. o dB e
NextPeak NextPeak
Ref Offeet 15 B Mkr1 2.786 30 GHz Ref Offeet 15 B Mkr1 26.847 0 GHz
[ggeian _ Ref 35.00 dBm -31.35 dBm {ggeian__Ref -5.00 dBm -56.68 dBm
Next Pk Rightlf | . Next Pk Right]
15.0| %0 st
Next Pk Left] Next Pk Left]
& 3
5 45
Marker Delta Marker Delta
48 I =
Lo
"~ o it
= &5.0 b gL Pandeiidy -
Mir—-CF| b Mir—-CF|
=0 - _ _— 70
450 Mkr—RefLvif | =0 Mkr—RefLvi
5 o
More| More|
Start 30 MHz Stop 3.000 GHz 10201 I start 5.00 GHz Stop 26.00 GHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)
i< starus i< starus

10 MHz / QPSK

Agilent Spectrum An.

Frequency Range : 30 MHz ~ 3 GHz

Frequency Range

Agilent Spectrum Analyzer - Swept SA

: 3 GHz ~ 26 GHz
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T BN ALPLITL OFF 10257044 Jgn 13,2018 T BN A1) OF
arker 1 2.751547077354 GHz ] 2rts Free R Avg Type: Log-Pwr wakllz345p | FeakSearch arker 1 23.848242412121 GHz ] 2rts Free R Avg Type: Log-Pwr . Peak Search
Fosnto * HAcen; 308 serlP M oiian ™ dhcan-0dB verl? NN N
NextPeak NextPeak
Ref Offeet 15 B Mkr1 2.751 56 GHz Ref Offeet 15 B Mkr1 23.848 2 GHz
[ggeian _ Ref 35.00 dBm -31.75 dBm {ggeian__Ref -5.00 dBm -56.35 dBm
Next Pk Rightlf | . Next Pk Right]
15.0) 50 S
Next Pk Left Next Pk Left
[ =
5 5
Marker Deltal 1 Marker Deltal
48 =
" " pokee
. 1 e ——— b
= mir—cr | | 2 R Mir—-CF|
L
=0 . 70
450 Mkr—RefLvif | =0 Mkr—RefLvi
5 o
More| More|
Start 30 MHz Stop 3.000 GHz 10201 I start 5.00 GHz Stop 26.00 GHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)
isc srarus isc srarus
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LTE Band 7

Channel 21100

15 MHz / QPSK

Frequency Range : 30 MHz

~3 GHz

Frequency Range : 3 GHz ~ 26 GHz

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
T BiE. I T T R— T BiE. I ALIG OFF |02:43:29 M Apr Peak Search
arker 1 2.773526176309 GHz - Avg Type: Log-Pur WAE[12345 6 ek Searc arker 1 25.910295514776 GHz - Avg Type: Log-Pur hace| ek Searc
PRO; Fast Ty 171§ FreeRun BHO: Fast T Trig FreeRun
IFGainLow — HAten: 30 dB oerlP HHNN 1 [FCainiiigh * #Amen;0 4B verP NNRN N
NextPeak NextPeak
Ref Offset 16 4B Mkri 2.773 53 GHz Ref Offset 16 4B Mkri 26.910 3 GHz
[ggeian _ Ref 35.00 dBm -30.93 dBm {ggeian__Ref -5.00 dBm -56.08 dBm
Next Pk Rightlf | . Next Pk Right]
15.0| %0 st
Next Pk Left] Next Pk Left]
& 3
= s
Marker Delta 1 Marker Delta
45 =
oy VY "
% | < 10 ot ok A A ....!L M A N b
L 1 Mkr—CF| b i i - Mkr—CF|
- | e 750
50 Mkr—RefLvilf | =50 Mkr—RefLvi|
= e
More| More|
Start 30 MHz Stop 3.000 GHz 10201 I start 5.00 GHz Stop 26.00 GHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)
= sarus = sarus

20 MHz / QPSK

e : 30 MHz

Frequency Rang

~ 3 GHz

Frequency

Agilent Spectrum Analyzer - Swept SA

Range

: 3 GHz ~ 26 GHz

Tt Spesin Amaiyeer S S
T BN ALALIGIOR D227 M den 13,2016 T BN ALLIG. OFF D303 178
arker 1 2.844067203360 GHz i Avg Typa: Log-Puir 1535 g PuskSearch arker 1 25.873493674664 GHz I Avg Type: Log-Pwr Tac) Peak Search
Pr0; Pt 5 Trig Free Run PHO; Fasi 5 Trig: Free Run
IFGainLow — HAten: 30 dB oerlP HHNN 1 [FCainiiigh * #Amen;0 4B verP NNRN N
NextPeak NextPeak
Ref Offeet 15 B Mkr1 2.844 07 GHz Ref Offeet 15 B Mkr1 26.873 5 GHz
[ggeian _ Ref 35.00 dBm -30.71 dBm {ggeian__Ref -5.00 dBm -55.83 dBm
Next Pk Rightlf | . Next Pk Right]
15.0) 50 S
Next Pk Left Next Pk Left
[ =
. \
‘ Marker Deltal Marker Deltal
48 =
e o
= i 5.0 L R Jundh oo s, -
JL Mir—-CF| Mir—-CF|
30 . - —— T - s bt 750
450 Mkr—RefLvif | =0 Mkr—RefLvi
5 o
More| More|
Start 30 MHz Stop 3.000 GHz 10201 I start 5.00 GHz Stop 26.00 GHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)
isc srarus isc srarus
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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 55 +10 log10(P) dB. The limit of emission is equal to -25 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.l.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

Mode A
LTE Band 7
Channel Bandwidth: 20 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
l}Le“el {dBm/m) Date: 2016-04-21
-10.0]
-20.0|
PART 2F(B7/B41)
-30.0|
-40.0
" 7
-50.0]
-50.0|
5
-70.0|
80
30 3824, T618. 11412, 15206. 19000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) 3m Horizontal
Remark : LTE Band 7 Link CH21160
Tested by: Charles Hsiao
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 99.75 -47.83 -37.21 -25.8@ -22.83 -18.62 Peak
2 143.94 -54.41 -46.62 -25.88 -29.41 -7.79 Peak
3 192.27 -55.26 -49.44 -25.88 -30.26 -5.82 Peak
a4 301.48 -85.9@ -59.96 -25.80 -40.98 -5.94 Peak
5 598.208 -68.61 -68.96 -25.88 -43.61 0.35 Peak
6 777.48 -69.28 -69.82 -25.80 -44.28 0.54 Peak
7 pp 5070.80 -46.43 -65.82 -25.80 -21.43 19.39 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
i.}Le'.lb:h:-l (dBm/m}) Date: 2016-04-21
-10.0]
-20.0|
PART 2F(B7/B41)
-30.0|
-40.0|
7
500 F
-60.0|
56
-710.0| |2
8 30 3824, T618. 11412, 15206. 19000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) 3m Vertical
Remark : LTE Band 7 Link CH21100
Tested by: Charles Hsiao
Read Limit  Owver
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 pp 45.89 -45.45 -32.82 -25.080 -28.45 -13.43 Peak
2 89.67 -508.50 -39.83 -25.80 -25.50 -10.67 Peak
3 143.67 -68.59 -52.80 -25.8@ -35.59 -7.79 Peak
4 491.58 -72.19 -69.41 -25.88 -47.19 -2.78 Peak
5 591.98 -68.38 -68.45 -25.80 -43.38 ©.07 Peak
6 887.50 -66.83 -68.75 -25.80 -41.83 1.92 Peak
7 5870.00 -47.35 -66.74 -25.88 -22.35 19.39 Peak
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Mode B

LTE Band 7

Channel Bandwidth: 20 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
eLevel (dBm/m) Date: 2016-04-22
-10.0]
-20.0]
PART 2F(B7/B41)
-30.0|
-40.0|
7
-50.0]
-60.0|
=
-70.0|
B0
30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) 3m Horizontal
Remark : LTE Band 7 Link CH21100
Tested by: Charles Hsiao
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 93.72 -56.35 -45.98 -25.80 -31.35 -18.45 Peak
2 146.16 -58.29 -58.43 -25.80 -33.29 -7.86 Peak
3 198.48 -58.7@ -52.56 -25.8@ -33.780 -6.14 Peak
4 318.58 -69.77 -63.93 -25.00 -44.77 -5.84 Peak
5 648.60 -68.10 -67.98 -25.80 -43.18 -0.12 Peak
6 815.20 -67.84 -68.89 -25.80 -42.84 1.85 Peak
7 pp 5070.00 -47.94 -67.33 -25.0@ -22.94 19.39 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
{}Level (dBm/m} Date: 2016-04-22
-10.0]
-20.0
PART 2F(B7/B41)
-30.0|
-40.0]
.
-50.0]
P
-50.0|
£ 6
F0.0| |14
8 30 3824, T618. 11412, 15206. 19000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) 3m Vertical
Remark : LTE Band 7 Link CH21100
Tested by: Charles Hsiao
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 A47.82 -48.48 -35.29 -25.80 -23.40 -13.11 Peak
2 91.29 -58.93 -48.31 -25.80 -33.93 -18.62 Peak
3 190.38 -65.27 -59.54 -25.80 -48.27 -5.73 Peak
Ll 384.00 -71.88 -67.43 -25.80 -46.80 -3.57 Peak
5 664.80 -67.89 -67.69 -25.80 -42.89 -0.20 Peak
6 852.30 -66.96 -68.49 -25.80 -41.96 1.53 Peak
7 pp 56870.00 -47.42 -66.81 -25.80 -22.42 19.39 Peak

Report No.: RF160408C07-3

Page No. 41/ 43

Report Format Version: 6.1.1




[BUREAU |
VERITAS

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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