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1 Certificate of Conformity

Product: Maobile phone
Brand: Ml
Test Model: 2015161
Sample Status: Identical Prototype
Applicant: Xiaomi Communications Co., Ltd.
Test Date: Mar. 21, 2016 ~ Mar. 30, 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.

{.
? ; { L-"’Lf
Prepared by : O L , Date: Apr. 22, 2016

Evonne Liu / Specialist

r/”

Approved by : , Date: Apr. 22, 2016

Stanley Wu / Assistant Manager
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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.
227'1,\__?3?&) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . . . L
27.53(m) Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
27.53(m) Radiated Spurious Emissions Pass Minimum passing margin is -21.53 dB
' at 5070.00 MHz.

2.1 Measurement Uncertainty

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

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

v ’ F Expended Uncertainty
easuremen 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 FSU43 101261 Dec. 17, 2015 Dec. 16, 2016
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Jan. 07, 2016 Jan. 06, 2017
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Jan. 07, 2016 Jan. 06, 2017
HORN Antenna BBHA 9120 D 9120D-969 Jan. 04, 2016 Jan. 03, 2017
SCHWARZBECK o Y
HORN Antenna 3117 00143293 Jan. 19, 2016 Jan. 18, 2017
ETS-Lindgren
Bluetooth Tester CBT 100980 Apr. 27, 2015 Apr. 26, 2017
Loop Antenna EM-6879 269 Jul. 31, 2015 Jul. 30, 2016
Agilent Communications | g950 Series 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017
Tester-Wireless
Preamplifier 310N 187226 Jun. 29, 2015 Jun. 28, 2016
Agilent
i;lae’:tp“f'er 83017A MY39501357 Jun. 29, 2015 Jun. 28, 2016
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170243 Jan. 20, 2016 Jan. 19, 2017
Power Meter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016
Anritsu
ig‘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+REC-SMS Jun. 27, 2015 Jun. 26, 2016
-100-SMS-400)
RF signal cable Cable-CH1-02(R
ETS LINDGREN 8D-FB FC-SMS-100-SM|  Jun. 27, 2015 Jun. 26, 2016
S-24)

Software E3
BV ADT 8.130425b NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jul. 03, 2015 Jul. 02, 2017
Agilent
Radio Communication
Analyzer MT8820C 6201240432 Jul. 06, 2015 Jul. 05, 2017
Anritsu
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Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.

2. The test was performed in HsinTien Chamber 1.

3. The horn antenna and preamplifier (model: 83017A) are used only for the measurement of emission
frequency above 1 GHz if tested.

4. The FCC Site Registration No. is 149147.
5. The IC Site Registration No. is IC7450I-1.

3  General Information

3.1 General Description of EUT

Product Mobile phone
Brand MI
Test Model 2015161

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 MHz) 152.79 mW
LTE Band 7 (Channel Bandwidth: 10 MHz) | 155.35 mW
Max. EIRP Power :
LTE Band 7 (Channel Bandwidth: 15 MHz) | 156.60 mW
LTE Band 7 (Channel Bandwidth: 20 MHz) | 158.02 mW
LTE Band 7 (Channel Bandwidth: 5 MHz) 4M49G7D
. : LTE Band 7 (Channel Bandwidth: 10 MHz) | 8M96W7D
Emission Designator -
LTE Band 7 (Channel Bandwidth: 15 MHz) | 13M4G7D
LTE Band 7 (Channel Bandwidth: 20 MHz) | 17M9W7D
Antenna Type LDS Antenna
Accessory Device Refer to Note as below
Data Cable Supplied Refer to Note as below
Note:
1. The EUT contains following accessory devices.
Product Brand Model Description
I/P: 100-240Vac, 50/60Hz, 500mA
Adapter Mi MDY-08-EF O/P: 5Vdc, 2A
Battery Ml BM46 3.85Vdc, 4000mAh
USB Cable MI N/A 1.15m shielded cable w/o core
eMMC 1 (=ROM 1) N/A N/A 16G
eMMC 2 (=ROM 2) N/A N/A 32G

2. There're 2 configurations for the EUT listed as below.
Main sample: EUT + eMMC 1 (16G)
2" sample: EUT + eMMC 1 (32G)
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< Only the worst case data was presented in the report.

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 Configuration of System under Test

<Radiated Emission Test>

—0

EUT (Powered from AC Adapter)

Earphone
Test table zzz

i3

Universal Radio
Communication
Tester

*Kept in a remote area

<E.l.LR.P. Test>

EUT (Powered from battery)

&

Test table

555

Universal Radio
Communication
Tester

*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.
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. Earphone N/A N/A N/A N/A
No. Signal Cable Description Of The Above Support Units
1. N/A

Note:

1. All power cords of the above support units are non-shielded (1.8m).
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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
Configuration Radiated Emission
Mode
A Main Sample
B 2" Sample
Band EIRP Radiated Emission
LTEBand 7 | Z-plane (Mode A, B) | Z-axis (Mode A, 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/ 12 RB Offset
20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM | 1 RB /24 RB Offset
EIRP 20825 to 21375 | 20825, 21100, 21375 15MHz | QPSK, 16QAM| 1 RB/ 37 RB Offset
20850 to 21350 | 20850, 21100 21350 20MHz | QPSK, 16QAM | 1 RB/ 50 RB Offset
20775 to 21425 21100 5 MHz QPSK 1 RB/ 12 RB Offset
Frequency 20800 to 21400 21100 10 MHz QPSK 1 RB/ 24 RB Offset
Stability 20825 to 21375 21100 15 MHz QPSK 1 RB/ 37 RB Offset
20850 to 21350 21100 20 MHz QPSK 1 RB/ 50 RB Offset
20775 to 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM | 25 RB / 0 RB Offset
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 20 MHz | QPSK, 16QAM [ 100 RB / 0 RB Offset
A 20775 to 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM | 1 RB/ 12 RB Offset
Peak to Average | 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM | 1 RB /24 RB Offset
Ratio 20825 to 21375 | 20825, 21100, 21375 15MHz | QPSK, 16QAM| 1 RB /37 RB Offset
20850 to 21350 | 20850, 21100 21350 20MHz | QPSK, 16QAM | 1 RB /50 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
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/ 12 RB Offset
Conducted 20800 to 21400 21100 10 MHz QPSK 1 RB/ 24 RB Offset
Emission 20825 to 21375 21100 15 MHz QPSK 1 RB/ 37 RB Offset
20850 to 21350 21100 20 MHz QPSK 1 RB/ 50 RB Offset
EIRP 20850 to 21350 | 20850, 21100 21350 20MHz | QPSK, 16QAM | 1 RB /50 RB Offset
B E%‘?gﬁﬂ 20850 to 21350 21100 20 MHz QPSK 1 RB/ 50 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 Karl Lee

Frequency Stability 25 deg. C, 65 % RH 3.85 Vdc Taylor Liu
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vdc Taylor Liu

Band Edge 25 deg. C, 65 % RH 3.85 Vdc Taylor Liu

Peak to Average Ratio 25 deg. C, 65 % RH 3.85 Vdc Taylor Liu
Condcudeted Emission 25 deg. C, 65 % RH 3.85 Vvdc Taylor Liu
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Karl Lee

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.
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4.1.3 Test Setup
EIRP / ERP Measurement:

Radio ahsorbing material g)ielded Case Ground Plane

Spectrum

e looo e

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 21.84 21.91 21.56 0 20.86 20.94 20.57 1
1 12 21.68 21.72 21.40 0 20.62 20.76 20.43 1
1 24 21.50 21.62 21.29 0 20.48 20.65 20.15 1
7/5M 12 0 20.72 20.83 20.41 1 19.71 19.79 19.38 2
12 6 20.63 20.75 20.32 1 19.58 19.74 19.31 2
12 13 20.49 20.56 20.21 1 19.46 19.52 19.15 2
25 0 20.51 20.63 20.30 1 19.50 19.61 19.17 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 21.88 21.96 21.61 0 20.90 21.00 20.63 1
1 24 21.72 21.78 21.46 0 20.74 20.80 20.44 1
1 49 21.53 21.68 21.35 0 20.60 20.69 20.30 1
7/10M 25 0 20.84 20.89 20.55 1 19.81 19.89 19.60 2
25 12 20.79 20.84 20.48 1 19.69 19.83 19.43 2
25 25 20.63 20.67 20.35 1 19.56 19.64 19.31 2
50 0 20.65 20.74 20.36 1 19.65 19.72 19.44 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 21.96 22.04 21.69 0 21.01 21.09 20.73 1
1 37 21.78 21.86 21.51 0 20.81 20.89 20.59 1
1 74 21.62 21.76 21.33 0 20.62 20.80 20.35 1
7 115M 36 0 20.98 21.03 20.73 1 19.96 20.03 19.74 2
36 19 20.91 20.98 20.56 1 19.82 19.97 19.56 2
36 39 20.75 20.81 20.48 1 19.70 19.79 19.43 2
75 0 20.84 20.89 20.53 1 19.80 19.87 19.47 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 22.03 22.10 21.78 0 21.05 21.13 20.79 1
1 50 21.93 21.93 21.57 0 20.90 20.94 20.70 1
1 99 21.84 21.84 21.46 0 20.75 20.85 20.49 1
7120M 50 0 21.14 21.15 20.87 1 20.08 20.13 19.81 2
50 25 21.10 21.10 20.77 1 19.93 20.07 19.73 2
50 50 20.95 20.95 20.64 1 19.86 19.92 19.61 2
100 0 21.01 21.01 20.68 1 19.90 19.98 19.62 2
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Mode A
EIRP Power (dBm)
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 -22.71 44.24 21.53 142.17
21100 2535.0 -22.80 44.20 21.40 137.94 H
21425 2567.5 -22.96 44.80 21.84 152.79
z 20775 2502.5 -28.51 44.19 15.68 36.99
21100 2535.0 -28.72 44.09 15.37 34.42 \%
21425 2567.5 -28.94 44.50 15.56 35.97
Channel Bandwidth: 5 MHz / 16QAM
20775 2502.5 -23.57 44.24 20.67 116.63
21100 2535.0 -23.50 44.20 20.70 117.41 H
21425 2567.5 -24.25 44.80 20.55 113.53
z 20775 2502.5 -29.36 44.19 14.83 30.42
21100 2535.0 -29.21 44.09 14.88 30.75 \%
21425 2567.5 -29.88 44.50 14.62 28.97
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 -22.51 44.34 21.83 152.44
21100 2535.0 -22.74 44.20 21.46 139.86 H
21400 2565.0 -22.81 44.72 21.91 155.35
z 20800 2505.0 -28.36 44.23 15.87 38.60
21100 2535.0 -28.57 44.09 15.52 35.63 \%
21400 2565.0 -28.74 44.41 15.67 36.86
Channel Bandwidth: 10 MHz / 16QAM
20800 2505.0 -23.71 44.34 20.63 115.64
21100 2535.0 -23.21 44.20 20.99 125.52 H
21400 2565.0 -23.85 44.72 20.87 122.26
z 20800 2505.0 -29.75 44.23 14.48 28.03
21100 2535.0 -29.23 44.09 14.86 30.61 \%
21400 2565.0 -29.90 44.41 14.51 28.22
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LTE Band 7
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr?&‘f_'ez';cy (cIi_I;/r;) E;Crtr:fzgog) EIRP (dBm) |EIRP (mW) PO"'Z‘:/Z\"/")“O”
20825 2507.5 -22.39 44.32 21.93 155.88
21100 2535.0 -22.68 44.20 21.52 141.81 H
21375 2562.5 -22.90 44.85 21.95 156.60
z 20825 2507.5 -28.52 43.99 15.47 35.25
21100 2535.0 -28.41 44.09 15.68 36.97 Vv
21375 2562.5 -28.94 4451 15.57 36.06
Channel Bandwidth: 15 MHz / 16QAM
20825 2507.5 -23.94 44.32 20.38 109.09
21100 2535.0 -23.65 44.20 20.55 113.42 H
21375 2562.5 -24.15 44.85 20.70 117.44
z 20825 2507.5 -29.86 43.99 14.13 25.89
21100 2535.0 -29.23 44.09 14.86 30.61 \%
21375 2562.5 -30.17 4451 14.34 27.16
LTE Band 7
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel F"?mezr;cy ((;‘g/r';]) g;crtr:fzfé‘) EIRP (dBm) |EIRP (mW) Po'?:fva)tm”
20850.0 2510.0 -22.59 44.16 21.57 143.55
21100.0 2535.0 -22.72 44.20 21.48 140.51 H
21350.0 2560.0 -22.82 44.81 21.99 158.02
z 20850.0 2510.0 -29.21 44.78 15.57 36.06
21100.0 2535.0 -28.86 44.09 15.23 33.33 \%
21350.0 2560.0 -28.74 44.72 15.98 39.63
Channel Bandwidth: 20 MHz / 16QAM
20850.0 2510.0 -23.57 44.16 20.59 114.55
21100.0 2535.0 -23.59 44.20 20.61 115.00 H
21350.0 2560.0 -23.96 4481 20.85 121.53
z 20850.0 2510.0 -30.21 44.78 14.57 28.64
21100.0 2535.0 -30.02 44.09 14.07 25.52 \%
21350.0 2560.0 -29.84 44.72 14.88 30.76
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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 -23.22 44.16 20.94 124.17
21100.0 2535.0 -23.54 44.20 20.66 116.33 H
21350.0 2560.0 -23.71 44.81 21.10 128.74
z 20850.0 2510.0 -29.98 44.78 14.80 30.20
21100.0 2535.0 -29.21 44.09 14.88 30.75 \%
21350.0 2560.0 -29.55 44.72 15.17 32.89
Channel Bandwidth: 20 MHz / 16QAM
20850.0 2510.0 -24.11 44.16 20.05 101.16
21100.0 2535.0 -24.02 44.20 20.18 104.16 H
21350.0 2560.0 -24.62 44.81 20.19 104.40
z 20850.0 2510.0 -30.84 44.78 13.94 24.77
21100.0 2535.0 -30.74 44.09 13.35 21.62 \%
21350.0 2560.0 -30.92 44.72 13.80 23.99
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4.2 Frequency Stability Measurement

4.2.1 Limits of Frequency Stabiliity Measurement

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

4.2.2 Test Procedure

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

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

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

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

4.2.3 Test Setup

L Oven Room
Communication

Simulator

_1 Antenna

External Power Source

EUT
DC Power Supply
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4.2.4 Test Results
Frequency Error vs. Voltage
Frequency Error (ppm)
Voltage .
(Volts) LTE Band 7 Limit (ppm)
5 MHz 10 MHz 15 MHz 20 MHz
3.85 0.001 0.000 0.001 0.000 25
3.7 0.001 0.001 0.001 0.000 25
4.35 0.001 0.002 0.001 0.002 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.7 Vdc to 4.35 Vdc.

Frequency Error vs. Temperature

Frequency Error (ppm)
Temp. (C) LTE Band 7 Limit (ppm)
5 MHz 10 MHz 15 MHz 20 MHz

-30 0.001 0.001 0.001 -0.001 2.5
-20 0.001 0.001 0.001 0.000 2.5
-10 0.001 0.001 0.001 0.001 2.5
0 0.000 0.001 0.001 0.001 25
10 0.000 0.001 -0.001 0.001 25
20 -0.001 -0.001 -0.001 0.001 25
30 -0.001 -0.001 -0.001 0.001 25
40 -0.001 0.000 -0.001 -0.001 2.5
50 0.000 -0.001 -0.001 0.000 2.5

Report No.: RF160316C04-7

Page No. 19/ 44

Report Format Version: 6.1.1




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 B

andwidth: 5 MHz

Channel Bandwidth: 10 MHz

Channel (MH2)

Frequency

99 % Occupied

Bandwidth (MHz) Channel

(MHz)

Frequency

99 % Occupied
Bandwidth (MHz)

QPSK

16QAM

QPSK

16QAM

20775 2502.5

4.4892

4.4830

20800

2505.0

8.9572

8.9566

21100 2535.0

4.4836

4.4842

21100

2535.0

8.9574

8.9602

21425

2567.5

4.4869

4.4792

21400

2565.0

8.9478

8.9452

Spectrum Plot of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

F EF) NEEINT A 1239, 09 M a 21, 2015 ¥ =02 S INT a G LTI p——
Center Fraq: 2.502500000 GH Radio Std: N quency Center Fraq: 2535000000 GH Radio Std: N
Center Freq 2.502500000 GHz — T;:;:.:‘;m AVGIH:“",‘“ adlo one Center Freq 2.535000000 GHz — T;:;:.:‘;m AVGIH:“",‘“ adlo one
S Gainlow * #Atten: 30 4B Radio Device: BTS AFGainLow | #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
T e T e
% CenterFreql || = CenterFreq|
. 2 cHzlf |l .. 2 GHz
5 7 ‘\ 5 ] \
500 | 1 500 t 1
] | ]
N ./ kY N J \
= -ﬁ,ﬂ—.‘-‘ﬁ‘w .—"'"-“""-H‘\w«__. - \‘_
0 = -y
i i
5 5
CF Step| CF Step|
Center 2.503 GHz Span 10 k[, "% WY llcenter 2,535 GRz Span 10 MHg|[, 19000 WHe
F#Res BW 100 kHz #VBW 300 kHz #Sweep 300 m! F#Res BW 100 kHz #VBW 300 kHz #Sweep 300 m!
Occupied Bandwidth Total Power 22.4 dBm FreqOffset Occupied Bandwidth Total Power 21.3 dBm FreqOffset
4.4892 MHz OH 4.4842 MHz OH
Transmit Freq Error =679 Hz OBW Power 99.00 % Transmit Freq Error 1.753 kHz OBW Power 99.00 %
x dB Bandwidth 4.874 MHz x dB -26.00 dB x dB Bandwidth 4.803 MHz x dB -26.00 dB
us, us,

Agilent Spectrum Analyzer - Occupied BW

10 MHz / QPSK

Center Freq 2535000000 GHz

Genter Freq; 2.535000000 GHz

T ll2sdzdPMME 2L, 2006
Radio Std: None Frequency

Agilent Spectrum Analyzer - Occup

10 MHz / 16QAM

e BW

Genter Freq; 2.535000000 GHz

L2:52:30 FM M 21, 2016

: 3 = 0 S Radie St N Frequency
> Trig: Free Run AvalHold> 11 (Center Freq 2.535000000 GHz > Trig: Free Run AvalHold> 11 e o
MFGaintow — #Aten:30 dB Radio Device: BTS MFGainLowe * #Amen:30 4B Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
= CenterFreqlf || =5 Center Freq|
" 2 cHzfl || - 2535000000 GHz,
500 500
= L~ ’ = >y X
. \\4-._ * S i}
45 45
5 5
CF Step| CF Step|
Center 2.535 GHz Span 20 Wz, 2000000 MHzY leenter 2,535 GHz Span 20 Wz, 2000000 MHz
FRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| FRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms|
Occupied Bandwidth Total Power 22,1 dBm FreqOffset Occupied Bandwidth Total Power 21.2 dBm Freq Offset]
8.9574 MHz OH 8.9602 MHz OH
Transmit Freq Error =163 Hz OBW Power 99.00 % Transmit Freq Error =6.307 kHz OBW Power 99.00 %
x dB Bandwidth 9.533 MHz x dB -26.00 dB x dB Bandwidth 9.526 MHz x dB -26.00 dB

STATUS.

STATUS.
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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

13.420

13.417

20850

2510.0

17.893

17.901

21100

2535.0

13.423

13.415

21100

2535.0

17.900

17.922

21375

2562.5

13.404

13.392

21350

2560.0

17.867

17.875

Spectrum Plot of Worst Value

15 MHz / QPSK

15 MHz / 16QAM

Agilent Spectrum Analyzer - Decupied BW

Agilent Spectrum Analyzer - Occupied BW
G [ : EEE I & ECE TN EIC] E— 7 ; B 1 & ST TN p—
Centar Freq: 2535000000 GHz Radlo Std: None Centar Freq: 2507500000 GHz Radio Std: None
Center Freq 2.535000000 GHz lerIu:FruRun AvglHold> 111 Center Freq 2.507500000 GHz lerIu:FruRun AvglHold> 111
#IFGain:Low Ratten: 30 dB Radio Device: BTS #IFGain:Low RAtten: 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[—
%0 Center Freq| %0 Center Freq|
150 2 cHzll f .5, 2507500000 GHz]
500 500
500 L 500 |
7 |
] 1 ] \
250 . 250
7 E e
350 sl N R 350 ot At O
450 450
550 £50
CF Step| CF Step|
Center 2.535 GHz Span 30 MH|, o """ "o llcenter 2.508 GHz Span 30 MHz][, 297700 MM
[*Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms|[—— [*Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms|[——
Occupied Bandwidth Total Power 21.9 dBm Fregoffset] | Occupied Bandwidth Total Power 21.0 dBm Freq Offset
13.423 MHz o 13.417 MHz o
Transmit Freq Error 675 Hz OBW Power 99.00 % Transmit Freq Error 11.522 kHz OBW Power 99.00 %
x dB Bandwidth 14.24 MHz x dB -26.00 dB x dB Bandwidth 14.23 MHz x dB -26.00 dB
sc sTaus: sc sTATUS

20 MHz / QPSK

Agilent Spectrum Analyzer - Dccupied BW

Agilent Spectrum Analyzer - Dccupied BW

20 MHz / 16QAM

T G 8 A, |0L:19:24 PMMar 21, 2016 L i S AL
Centar 535000000 GHz Radio Std: None Frequency Centar Freq: 2535000000 GHz Frequency
(Center Freq 2.535000000 GHz \lTrIn:Frnﬂuh AvglHold=1i1 Center Freq 2.535000000 GHz \lTrIn:Frnﬂuh AvglHold>1i
#IFGain:Low #Aren: 30 4B Radio Device: BTS #IFGain:Low #Aren: 30 4B 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
%0 CenterFreqf f| =0 Center Freq|
=0 2 cHzfl f .5 2 GHz|
500 500
£.00 | £.00 1
1 |
250 I \ 250 t
R e I
S p—— s 350 M —/ \\
-45.0 450
550 550
CF Step| CF Step|
Center 2.535 GHz Span 40wz, "% MY deenter 2535 cHz Span 40 MHZ][, 49000 MM
[iRes BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms|[—— [iRes BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms||——
Occupied Bandwidth Total Power 21.9 dBm Freqofiset] | Occupied Bandwidth Total Power 20.9 dBm FreqOffset
17.900 MHz OHz 17.922 MHz OHz
Transmit Freq Error -1.177 kHz OBW Power 99.00 % Transmit Freq Error 3.876 kHz OBW Power 99.00 %
x dB Bandwidth 19.03 MHz x dB -26.00 dB x dB Bandwidth 19.03 MHz x dB -26.00 dB
s p— s sTamus
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4.4

Band Edge Measurement

4.4.1 Limits of Band Edge Measurement

According to FCC 27.53(1)(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 Edge>

Channel | 20775 | 25 RB Channel | 20775

| 25 RB

Low High

l ultiview ] Spectrum L

SGL

REV 100 1

Count 100,100

[Muttiview ] spectrum

Ref Level Offset 15,200 = RBW 100 bz
o At = SWT

3 el Level
< o VBW 300 kHz _Mode Aut At

VEW 30

i !
| | Cr 2.5025 Gz 1001 pr 2.5 MHz Span 25.0 Mz
G 2.5035 Giiz 1001 pt 2.5 Wiz $pan 350 Wz | |3 Result Summary ~one
2 Result Summary. None Channel | Bandwidih I Offset Rayier. L I
Channel I Bandwidth i Offset I Power | | Trl (Ref) 5,000 MHz 20.72 dBm
Txl (R 5.000 MHz 20,73 dBm Tx Total 20.72 dBm
20.73 dBm Channel Bandwidth A Offset Lovier. L Upper.
| Bandwidth A Offset | Loyer 1 ey | ) 1,000 M2 S0 Mz -19.15 dBm -19.12 dBm
1.000 MHz 4.000 MHz -22,22 dBm -22.17 dBm Altl 1,000 MHz 8.000 MHz -38.41 dBm -35.48 dBm
1.000 MHz §.500 MHz -39.81 dBm -36.72 dBm A2 1.000 MHz 9.000 Mz -41.64 dBm -38.39 dBm
oy RN T oy R . T e
Dats: 24 MER 2016 111219 Data: 24 MAR 2016 111338

Channel | 21425 | 25 RB

[Muttiview ] spectrum

CF 2.5675 GHz 1001 pt: 2.5 MHz, Span 25.0 Mz
2 Result Summary Mone
Channel I Bandwidth I Olfset I Power 1 |
il (Reh) 5,000 Mz 20.63 dBm
Tx Tota 20.63 dBm
Channel Bandwidth i Oifset Lower 1 ueper |
dy 1,000 Mz 3000 Mz -20.28 dBm -22.16 dBm
Aty 1,000 Mhz 8.000 MHz -37.96 dBm -37.30 dBm
A2 1000 Mz 9.000 MHz -38.71 dBm -38.52 dBm
oy R T e
Data: 24 MAR 2016 1117 36

<Channel Band Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

12:34:40FM M 21, 2016

Aghlent Spectrum Anslyzer - Swept 54
) R 8 A N CFF 12:33:52 PM M 21, 2016 ] A& 4 OFF
Marker 1 2.500000000000 GHz ] #hvg Type: Log-Pr wrliosass|  PekSearch | INaricer 12.570016000000 GHz #hvg Type: Log-Pr maizaasc| Pesk Search
PRO: Wide 5 17ig: Free Run s /e PRO: Wide 5 17ig: Free Run s /e
WGainLow — #Aten: 30 dB “'l“ JiLLL] WGainLow — #Aten: 30 dB “'l“ JiLLL]
NextPeak NextPeak
Mkr1 2.500 000 GHz Mkr1 2.570 016 GHz
Ref Offset 16 dB Ref Offset 16 dB
[ggeien  Ref 35.00 dBm -26.70 dBm [ggeiei  Ref 35.00 dBm -30.76 dBm
Next Pk Rightfl | ., Next Pk Right
Next Pk Left| Next Pk Left|
500 S0
50 50
4500 Marker Delta) 4500 Marker Delta)
15, 15,
1
P P Y
Mkr—CF| ] Mkr—CF|
%0 30 —
e Mir—RerLviff | Mkr—RefLvl
= P
More| More|
Center 2.500000 GHz 'Span 8.000 MHz 1or2l| | Center 2.570000 GHz 'Span 8.000 MHz 1of2]
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts)
srarus srarus
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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

[Muttiview ] spectrum

ultiview | Spectrum |

SGL

Ref Level
o At

@ = RBW 100
: & VBW 300 -z

Mode iu

el Level
X

REV 100 1
VEW 30

Count 100,100

Doata: 24 MAR 2016 111108

L=t T
CF 2.5025 Giiz 1001 pt: 2.5 Mz, Span 25.0 Miz
2 Result Summary. None
hannel | Bandwidth i offset | Power I |
T 5.000 MHz 19.75 dBm
19.75 dBm
| Bandwidth i Oifser | Lower | seper I
1.000 Mz 4.000 Mz -24.59 dBm -24.73 dBm
1000 Mz £.500 Mz -30.40 dBm -37.80 dBm
TR
ooy NRARAARR W i

CF 2.5095 Grz 1001 pt. 2,5 Mz Span 25,0 vtz
2 Result Summary Mone
Channel I Bandwidih I Olfset P 1 |
Thl (Reh) 5,000 MHz 19.83 dBm
Tx Tota 19.83 dBm
Channel | Bandvwidth i Offset | Lowe, 1 Uppe
Ad) +.000 Mz 3000 Mz -21.54 dBm -21.47 dBm
Aty 1.000 MFz 8.000 MHz -38.98 dBm -36.23 dBm
A2 1,000 MHz 3.000 MHz -42.34 dBm -39.61 dBm
TR

Doata: 24 MAR 2016 1115.08

Ready

121500

Channel

| 21425 |

25 RB

[Muttiview ] spectrum

Doata: 24 MAR 2016 1116.28

CF 2.5675 Gz 1001 pt. 2,5 Mz 5pan 25,0 Mtz
2 Result Summary Mone
Channel I Bandwidth I Olfset I Power 1 |
Thl (Reh) 5,000 Mz 19,70 dBm
19.70 dBm
| Bandwidth i Offset I Loyer. 1 Upper, |
1.000 Mz 3000 Mz -23.35 dBm -35.08 {Bm
1,000 Mhz 8.000 MHz -20,06 dBm -39.09 dBm
1000 Mz 9.000 MHz -41.93 dBm -31.a2 dBm
oy R T

<Channel Band Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

12:33: L0FM M 21, 2016

G T VAL OFF | 12:32:22 PMMar 21, 2036 A AT OFF
Marker 1 2.500000000000 GHz ] #hvg Type: Log-Pr rxfiazanc) PeakSearch | IMarker 12.570000000000 GHz #hvg Type: Log-Pr maizaas| Peak Search
PRO: Wide 5 17ig: Free Run s /e PRO: Wide 5 17ig: Free Run s /e
WGainLow — #Aten: 30 dB “'l“ JiLLL] WGainLow — #Aten: 30 dB “'l“ JiLLL]
NextPeak NextPeak
Mkr1 2.500 000 GHz Mkr1 2.570 000 GHz
Ref Offset 16 dB Ref Offset 16 dB
(g gian Ref 35.00 dBm -29.79 dBm g geiaw Ref 35.00 dBm -31.94 dBm
Next Pk Rightfl | .. Next Pk Rightl
Next Pk Left| Next Pk Left|
500 S0
sm sm
4500 Marker Delta) 4500 Marker Delta)
15, 15,
= 1 >
Mkr—CF, 0‘ Mkr—CF,
30 e %0 ~
e Mir—RerLviff | Mkr—RefLvl
= =
More| More|
Center 2.500000 GHz Span 8.000 MHz 1or2f| | Center 2.570000 GHz Span 8.000 MHz 1of2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
— —
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LTE Band 7

Channel Bandwidth: 10 MHz / QPSK

<Adjacent Channel Band Edge>

Channel |

| 50 RB Channel |

| 50 RB

[Muttiview ] spectrum

ultiview ] Spectrum

e

B B
T {
o e o e
-30 gean- - ~ \L —_
- -
i e | —
| | CF 2.505 Gtz 1001 pts. 4.0 MHZ, Span 40.0 Mz
CF 2508 Griz 1001 pts F0MHZ Span 300 Wiz | [3 Result Summary Nome
2 Result Summary. None Channel | Bandwidih I Olfser Power L I
hannel I Bandwidth i Offset I Power | | Trl (Ref) 10.000 M 20.55 dBm
T 10.000 Mz 20.71 dBm Tx Tota 20.55 dBm
20.71 dBm Channel | Bandwidth i Offser | Lower 1
| Bandwidth. . Offset, | Lower | u?:r | ddy 5,500 MHZ -20.50 dBm m
1.000 Mz 6,500 MHZ -23.01 dBm -22.94 dBm Al 10500 Mz -29.26 dBm -26.41 dBm
1.000 MHz 11,000 MHz -30.06 dBm -27.12 dBm A2 14,940 MHz -39.37 dBm -36.48 dBm
oy R T oy R T
Dot 24 MAR 2016 112849 Data: 24 MAR 20168 112034
REW 00T B

20 s A h.
CF 2.565 Giiz 1001 pts 4.0 Mz Span 40,0 vtz
2 Result Summary Mone
Channel I Bandwidth I Olfset I Power 1 |
Thl (Reh) 0.000 M 20.40 dBm
20.40 dBm
Bandwidth i Offset Lower 1 Lpper. I
1.000 Mz 5,500 Mz -22.93 dBm -26.07 dBm
1000k 10500 Mz -31.69 dBm -32.63 dBm
1.000 MHz 14,940 MHz -40.12 dBm -32.50 dBm

Doata: 24 MAR 2016 112715

FTOTTE

Wein . . s

Ready

<Channel Band Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

F P & \ OFF 12:51:06 PM Mar 21, 2016 2 & N OFF 12:51:47 PM Mar 21, 2016
Marker 1 2.500000000000 GHz #hvg Type: Log-Pr wzliosaso|  PeakSearch | INaricer 12.570008000000 GHz #hvg Type: Log-Pr maizaasc| Pesk Search
PRO: Wide 5 17ig: Free Run s /e PRO: Wide 5 17ig: Free Run s /e
WGainLow — #Aten: 30 dB “'l“ JiLLL] WGainLow — #Aten: 30 dB “'l“ JiLLL]
NextPeak NextPeak
Mkr1 2.500 000 GHz Mkr1 2.570 008 GHz
Ref Offset 16 dB Ref Offset 16 dB
[ggeien  Ref 35.00 dBm -29.20 dBm [ggeiei  Ref 35.00 dBm -32.80 dBm
Next Pk Rightfl | .. Next Pk Rightl
Next Pk Left| Next Pk Left|
500 S0
sm sm
4500 Marker Delta) 4500 Marker Delta)
15, 15,
P 1 P
Mkr—CF, ¢ MKr_-CF.
50 I - 0 -
e Mir—RerLviff | Mkr—RefLvl
= =
More| More|
Center 2.500000 GHz Span 8.000 MHz 1or2l| | Center 2.570000 GHz 'Span 8.000 MHz 1of2]
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
— —
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LTE Band 7

Channel Bandwidth: 10 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel |

20800 |

50 RB Channel |

| 50 RB

[Mutiview [ spectrum |

| [Muttiview ] spectrum |

SGL

B Ref Level 20 00 dom
100 | [« At
L 0 oo
o e e
20 ava ] o
st | ||
| | CF 2.505 Griz 100 4.0 MHz Span 40.0 Mz
G 2.505 Giiz 1001 pts. 3.0 Mz $pan 50.0 Wz | |3 Result Summary o
2 Result Summary. None Channel | Bandwidih I Offset Poyier. L I
hannel | Bandwidth I Offset | Power | | Tul (Ref) 10.000 M 19.48 dBm
T 10.000 MHz 19,71 dBm Ty Total 19.48 dBm
19.71 dBm Channel | Bandwidth A Offset | Lovier L e
| Bandwidth A Offset | Loyer 1 e | ) 5,500 MHz -23.75 dBm -24.35 dBm
1.000 MHz 6,500 MHZ -25.52 dBm -25.87 dBm AL 10,500 MHz -31.62 dBm -29.14 dBm
1000 MHz 11000 MHz -32.34 dBm -29.55 dBm I 14,340 MHz -39.96 dBm -37.20 dBm
oy RN T oy IR T
Data: 24 MER 2016 1130 24 Dot 24 MAR 3016 112223
B

REV 200 s
i iz

Doata: 24 MAR 2016 112452

20 s
J .
CF 2.565 Giiz 1001 pts 4.0 Mz Span 40,0 vtz
2 Result Summary Mone
Channel I Bandwidth I Olfset I Power 1 |
Thl (Reh) 0.000 M 19,51 dBm
19.51 dBm
| Bandwidth i Offset I Loywer 1
1.000 Mz 5500 Mz -25.79 dBm
1000k 10500 Mz -34.66 dBm -35.23 dBm
1.000 MHz 14,940 MHz -41.29 dBm -32.97 dBm
oy R T

<Channel Band Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

L2:50:30 M M 21, 2016

Aghlent Spectrum Anslyzer - Swept 54
T F QA A ALIGH OFF 12:43:53 PM Mar 21, 2016 El A ALIGH OFF
Marker 1 2.499984000000 GHz #Avg Type: Log-Pur wrliosaso|  PeakSearch | INaricer 12.570016000000 GHz #Avg Type: Log-Pur maz[izzasc| Feak Search
RO Wids T30 Trig: Free Run e PNO: Witls o FreeRun Jannnnn
IFGain:Low #Atten: 30 dB CETIA NN 1 Gain:l ow Atten: 30 dB CET|ANH
NextPeak NextPeak
MKkr1 2.499 984 GHz Mkr1 2.570 016 GHz
Ref Offset 16 dB Ref Offset 16 dB
[ggeien  Ref 35.00 dBm -32.85 dBm [ggeiei  Ref 35.00 dBm -36.64 dBm
Next Pk Rightfl | .. Next Pk Right
Next Pk Left Next Pk Left|
500 S0
50 50
4500 Marker Delta) 4500 Marker Delta)
15, 15,
P P
4 1 Mkr—CF ; Mkr—CF
x0 ] ] B 0 &
e Mir—RerLviff | Mkr—RefLvl
= P
More| More|
Center 2.500000 GHz 'Span 8.000 MHz 1or2l| | Center 2.570000 GHz 'Span 8.000 MHz 1of2]
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts)
srarus srarus
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LTE Band 7

Channel Bandwidth: 15 MHz / QPSK

<Adjacent Channel Band Edge>

Channel | 20825

| 75 RB Channel |

| 75 RB

Low

| [Muttiview ] spectrum |

SGL

[Mutiview [ spectrum |
Rel Level 0 0o dom  Offset 1 RBW 200 B Fel Leval o0 00 dom  Offset 15 S RBW 00
| At £ o SWT VEW i hE Mode Count 100, | At £ o SWT o VBW LMz Mode Count 1007100
0 o H L 20 1
o o L5 o e
10 deim- | £
20 ava
40 e e _
50 dem. = A L
0 dem ] | ]
20 dam +— _
| | Cr 2.5075 Gz 1001 pts 6.0 MHz Span 60.0 MiHz
CF 25075 Gz 1001 pts 4.0 Mz Span 900 Wiz | [3 pesult Summary o
2 Result Summary. None Channel | Bandwidih I Olfser Power L I
hannel I Bandwidth i Offset Power | | Trl (Ref) 15.000 M 20.49 dBm
T 1 iz 20,43 dBm Ty Total 20.49 dBm
20.43 dBm Channel | Bandwidth i Offser Lower 1 wpper.
Bandwidth A Offset Lower 1 e | ) 5.000 Mz -24.71 dBm -24.37 dBm
1.000 MHz 9.000 MHZ -26.65 dBm -26.02 dBm Altl 13,000 MHz -30.39 dBm -27.59 dBm
1000 MHz 13,500 MHz -30.79 dBm -28.36 dBm A2 22,000 MHZ -43.89 dBm -38.87 dBm
oy R T oy R T
Data: 24 MER 2016 114323 Dot 24 MAR 2016 113525
B

REV 300
VEW i e

20 s
a et 4 L
50 gom— 4 —_—
o0 dem 44— L
CF 2.5625 GHz 1001 pts 6.0 MHz, Span 60,0 Mz
2 Result Summary Mone
Channel I Bandwidth I Olfset Power |
Thl (Reh) 5,000 M 20.53 dBm
20.53 dBm
| Bandwidth i Qifset Loyer. 1 |
1.000 Mz 000 Mz -25.89 dBm -28.51 dBm
1000k 13.000 Mz -31.62 dBm -33.01 dBm
1,000 MHz 2000 Mz -31.53 dBm -29.16 dBm
oy R T

Doata: 24 MAR 2016 136,51

<Channel Band Edge>

Agilent Spectrum Analyzer - Swept SA

(0L:05:04 PM M 21, 2016

Peak Search

agilent Spectrum Analyzer - Swept SA
T i 2 ALGIT _ ORISAMMZL 6| b e u AMALEGH CEF
Marker 1 2.499968000000 GHz #Avg Type: Log-Pur waEligsise Marker 1 2.570008000000 GHz #Avg Type: Log-Pur TAE[T2345 6
PNO: Wide 0 17ig: Free Run . PRO-Wide T~ Trig: Free Run .
IFGain:Low  #Amen:30 4B cerlAHHNNH IFGain:Low  #Amen:30 4B cerlAHHNNH
NextPeak| NextPeak|
MKr1 2.499 968 GHz Mkr1 2.570 008 GHz
Ref Offset 16 dB Ref Offset 16 dB
[ggeidiv__Ref 35.00 dBm -31.76 dBm [ggeien _ Ref 35.00 dBm -34.84 dBm
20 Next Pk Rightff | - Next Pk Right
Next Pk Left| Next Pk Left|
S0 S0
500 500
4500 Marker Delta) 4500 Marker Delta)
15 -5
= 1 =
4 Mkr—CF 1 Mkr—CF|
%0 /0 4 _0
8 Mkr—RefLviff | ** Mkr—RefLvl
= =
More| More|
Center 2500000 GHz Span 8,000 MHz 1of2fl |Center 2570000 GHz Span 8,000 MHz 1of2|
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
vse starus: vse starus:
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LTE Band 7

Channel Bandwidth: 15 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel |

20825 |

75 RB Channel |

| 75 RB

| [Muttiview ] spectrum |

= RBV 700

SGL

[Mutiview [ spectrum |

Ref Level 20,00 d8m 3
o At - VBW i bz

s

B | | | N + 40 dEm- 1 1 L
sogem——+—s L 1§ B S—
0 e ] n T
20 dam +— _
| | CF 2.5075 GHz 1001 pts. 6.0 MHZ, Span 60.0 Mz
CF 25075 Gz 1001 pts 4.0 Mz Span 900 Wiz | [3 pesult Summary o
2 Result Summary. None Channel | Bandwidih I Olfser Pow L |
hannel Bandwidth i Offset Power | | Trl (Ref) 15.000 M 19.56 dBm
T z 19.52 dBm T Tt 19.56 dBm
19.52 dBm Channel | Bandwidth i Offser | Lowe, 1
| Bandwidth. . Offset, | Lower | u?:r | ddy 8,000 MHz -27.03 dBm
1.000 Mz 5,000 Mz -28.52 dBm -28.21 dBm Al 13.000 Mz -31.83 dBm -29.60 dBm
1.000 MHz 13,500 MHz -32.18 dBm -30.29 dBm A2 22.000 MHz = 20 dBm -39.07 dBm
oy R . T oy IR T
Dato: 24 MAR 2016 114218 Dato: 24 MAR 2016 113415
RRW 0T B

VEW i e

s

Doata: 24 MAR 2016 11.38.00

a et o
50 dBm- = R EE——
o0 dem 44— "
CF 2.5625 GHz 1001 pts 6.0 MHz, Span 60,0 Mz
2 Result Summary Mone
Channel Bandwidth I Olfset Power |
Tl (R 5,000 M 19,65 dBm
19.65 dBm
| Bandwidth i Offser | Lower 1
3,000 Mz 000 Mz -28.14 dBm
1000k 13.000 Mz -33.87 dBm -35.16 dBm
1,000 MHz 2,000 bz -a2.35 dBm -29.20 dBm
TR
T ] .

<Channel Band Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

(0L:03:43PM M 21, 2016

Agilent Spactrum Analyzer - Swept SA
T [ P A ALIGH OFF (010230 PM Mar 21, 2016 El A ALIGH OFF
Marker 1 2.439976000000 GHz #avg Type: Log-Pwr mazlr2sase| Peok Search Marker 1 2.570024000000 GHz #Avg Type: Log Pur maliz3asg| FeakSearch
RO Wis oo Trig: Free Run TIRE | PRO-Wide T~ Trig: Free Run TIRE |
IFGain:Low  #Amen:30 4B cerla KN PO Wide ) arten: 30 dB cerla RHHN N
NextPeak NextPeak
MKr1 2.499 976 GHz Mkr1 2.570 024 GHz
Ref Offset 16 4B Ref Offset 16 4B
(g gian Ref 35.00 dBm -34.45 dBm g geiaw Ref 35.00 dBm -38.35 dBm
Next Pk Rightfl | .. Next Pk Right
Next Pk Left| Next Pk Left|
500 S0
sm sm
1300 Marker Delta . Marker Delta
15, -15,
> >
4 1 Mkr—CF Mkr—CF
350 . 350 '1
e Mir—RerLviff | Mkr—RefLvl
= =%
More| More|
Center 2.500000 GHz Span 8.000 MHz 1or2ff |Center 2.570000 GHz Span 8.000 MHz 1or2|
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
sarus sarus
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LTE Band 7

Channel Bandwidth: 20 MHz / QPSK

<Adjacent Channel Band Edge>

Channel

| 20850 |

100 RB

Channel

20850

| 100 RB

High

[Muttiview ] spectrum

ultiview ] Spectrum

SGL

G 2.51 Griz 1001 pts 4.0 Mz Span 40.0 Mz
2 Result Summary. None
hannel | Bandwidth i offset Power I |
T 20.000 Mz 20.50 dBm
20.50 dBm
| Bandwidth i Offser Lower | Lpper I
1.000 Mz 11,500 MHZ -28.80 dBm 2715 {Bm
1000 MHz 16,000 MHz -32.14 dBm -29.17 dBm
TR

a0 g

Doata: 24 MAR 3016 115133

ooy NRARAARR W et

a et —
50 dem 1 —
o0 dem -
CF 2.51 GHz 1001 pts 8.0 MHz, Span 80,0 Mz
2 Result Summary. or
Channel I Bandwidih I Olfset Power 1 |
Thl (Rer) 20.000 M 20.53 dBm
Tx Tota 20.53 dBm
Channel | Bandvwidth i Offset | Lower 1 et
ad) 10,500 MHz -26.78 dBm m
Aty 15.500 M-z -31.42 dBm -28.78 dBm
AltZ 29,060 MHz -49.28 dBm -340.33 dBm
oy R . T
Data: 24 MAR 2016 114640

Channel

| 21350 |

100 RB

a0 g

a et —
- [ ||
o0 dam- (— |
CF 2.56 GHz 1001 pts 8.0 MHz, Span 80,0 MHz
2 Result Summary Mone
Channel I Bandwidth I Olfset I Power 1 |
il (Reh) 20,000 M 20.46 dBm
1o 20.46 dBm
Channel | Bandwidth i Offset | Loywer. 1 Upper, |
Ad) 000 M 10.500 Mz -27.89 dBm -29.73 dBm
Aty 1000k 15.500 M-z -32.59 dBm -33.50 dBm
ol 1,000 MHz 20,060 Mz -32.45 dBm -39.86 dBm
oy R T
Dats: 24 MAR 2016 115017

<Channel Band Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

Ieilent Spactrum Anslyzsr - Sweph Sk
Ly F P & \ OFF |01:16:36 PM Mar 21, 2016 i & \ OFF |0L:17: 18 PM Mar 21, 2016
Marker 1 2.500000000000 GHz ] #hvg Type: Log-Pr rxfiasasc) FPeakSearch | IMarker 1 2.570000000000 GHz #hvg Type: Log-Pr izsasc| PeakSearch
PRO: Wide 5 17ig: Free Run s /e PRO: Wide 5 17ig: Free Run s /e
WGainLow — #Aten: 30 dB “'l“ JiLLL] WGainLow — #Aten: 30 dB “'l“ JiLLL]
NextPeak NextPeak
Mkr1 2.500 000 GHz Mkr1 2.570 000 GHz
Ref Offset 16 dB Ref Offset 16 dB
(g gian Ref 35.00 dBm -33.23 dBm g geiaw Ref 35.00 dBm -35.11 dBm
Next Pk Rightfl | .. Next Pk Rightl
Next Pk Left| Next Pk Left|
500 500
sm sm
4500 Marker Delta) 4500 Marker Delta)
15, -15,
> >
¢ Mkr—CF, 1 Mkr—CF,
0 . 0 - 0
e Mir—RerLviff | Mkr—RefLvl
= =
More| More|
Center 2.500000 GHz Span 8.000 MHz 1or2| |Center 2.570000 GHz Span 8.000 MHz 1of2)
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts)
— —
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LTE Band 7

Channel Bandwidth: 20 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel |

20850 |

100 RB Channel | 20850

[Mutiview [ spectrum |

| [uumr.,.., ] Spectrum

10 o
o & o cem
10 dtm: 1001
- 20
= — L o —3 ||
=0 | ||
0 e = - .
crzsion: —_iooips 8O0MIZ7 Spansnavig]
G 251 Griz 1001 pts 4,0 Mz Span 40,0 Wiz | [2 Result Summary Ene
2 Result Summary Nane Channel 1 1 Offset 1 Power L |
hannel I Bandwidth i Offset Power 1 | Tl 19.58 dBm
T 20,000 Mz 19,55 dBm 19.58 dBm
19.55 dBm L L L Lower 1 wg_i
I Bandwidth i Oifset I Lower 1 Unper I -28.96 dBm -28.28 dBm
£.000 MHz 11,500 MHz -30.51 dBm -29.35 dBm -32.88 dBm -30.80 dBm
1.000 MHz 16,000 MHz -33.43 dBm -31.04 dBm -49.34 dBm -430.55 dBm
oy R T mesdy  NMNSAN W8
Data: 24 MAR 2016 115230 Date: 24 MAR 2018 11481
RW S0 TE SaL

VEW D 1

s

a et —
P — |
o0 dem (— —
CF 2.56 GHz 1001 pts 8.0 MHz, Span 80,0 MHz
2 Result Summary Mone
Channel Bandwidth I Olfset Power 1 |
il (Reh) 20,000 M 19,50 dBm
1o 19.50 dBm
Channel | Bandwidth i Offset I Loywer. 1 Upper, |
Ad) 000 M 10.500 Mz -30.22 dBm -32.73 dBm
1000k 15.500 M-z -34.69 dBm -35.82 dBm
1,000 MHz 20,060 Mz -33.12 dBm -39.87 dBm
oy R T
Data: 24 MAR 2016 114812

<Channel Band Edge>

Channel

Agilent Spectrum Analyzer - Swept SA

Aghlent Spectrum Anslyzer - Swept 54
L2 F P A N OFF |01:15:19 M Mz 21, 2016 F i A\ ALIGN OFF 0L PM Mar 21, 2016
Marker 1 2.499968000000 GHz #Avg Type: Log-Pur waz[izsasc| FeakSearch | Inarkerq 2.570000000000 GHz #Avg Type: Log-Pwr #=[1zzasc| FeakSearch
RO Wis oo Trig: Free Run s PHO: Wida T3 Trig: Free Run s
WGainLow — #Aten: 30 dB “'l“ JiLLL] [FGainLow © #Atten: 30 dB “'l“ JiLLL]
NextPeak NextPeak
MKkr1 2.499 968 GHz Mkr1 2.570 000 GHz
Ref Offset 16 dB Ref Offset 16 dB
[ggeien  Ref 35.00 dBm -36.18 dBm Jogmidy _Ref 35.00 dBm -39.00 dBm
Next Pk Rightlf | - Next Pk Rightl
15,
Next Pk Left Next Pk Left)
500 S0
50 s
4500 Marker Delta) 4500 Marker Delta
15, -15.0
P =0
; Mkr—CF| MKr—CF
0 | | [ N 0 | | ! ”1
e Mir—RerLviff | *°° Mkr—RefLvl
= 50
More| More|
Center 2.500000 GHz 'Span 8.000 MHz 1or2f| |center 2.570000 GHz 'Span 8.000 MHz 1012
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 5 (1001 pts) #Res BW 180 kHz #VBW 560 KHz #Sweep 1.00 s (1001 pts)
srarus sc srarus
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45 Peak to Average Ratio

4.5.1 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

4.5.3 Test Procedures

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

LTE Band 7
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr(?;\q/ll:—'ezr;cy (dB) Channel Fr?&ﬁazr;cy (dB)
QPSK 16QAM QPSK 16QAM

20775 2502.5 2.97 3.95 20800 2505.0 2.94 3.87
21100 2535.0 3.34 4.32 21100 2535.0 3.28 4.24
21425 2567.5 3.21 4.18 21400 2565.0 3.10 4.08

Spectrum Plot of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

Ly Bl E & F 12:40:41 PM Mar 21, 2016 L2 Bl E & N OFF 12:40:12 PM Mar 21, 2016 Fi
Center Freq 2.535000000 GHz Camer Frag: 280000000 BHz o rnoonp e ST Frequency Center Freq 2.535000000 GHz Comer Frag: 280000000 BHz o rnoonp e ST requency
FIFGaincl ||".. ) #Atten: 30 dB #FGain:l ||".. ) #Atten: 30 dB
Average Power 100% Average Power 100%
Center Freq| Center Freq|
22.36 dBm 2535000000 GHz| 20.96 dBm 2535000000 GHz,
50.62 % at 0dB 10% \ 45,55 % at 0dB 10% N
\ ‘l
1 7 1%
100%  244dB 01 % 100% 288dB 01 % \
1.0% 3.22dB 1.0% 4.12dB
CF Stey CF Stey
01% 3.34dB 0010 soocooom | 0.1% 432dB 0010 | 5000000 M
001%  340dB ' Yl 001%  441dB ' [ Man|
0001% 3.44dB Freqonmset] | 0001 % 4.50 dB ‘ Freqomsel
00001 % 3.46 dB 0.001 % onzf| | 0.0001% 4.58dB 0.001 % 0Hz
Peak 3.48dB Peak 4.73dB
25.84 dBm 00001 5 25,69 dBm 00001 5
0dB 2048 dB 2048
Info BW 5.0000 MHz Info BW 5.0000 MHz
10 MHz / QPSK 10 MHz / 16QAM
I - E= ] 12 54154 P 21, 2036 I i E= ] 12 54,22 P 21, 2036
Center Freq 2.535000000 GHz L Ty L L Frequency Center Freq 2.535000000 GHz L T L L Frequency
MEGaindow | #Amen: 30 4B ) AFGainLow | #Amen: 30 4B )
Average Power 100% Average Power 100%
Center Freq)| Center Freq)|
22.63 dBm 2535000000 GHz| 21.11 dBm 2635000000 GHz,
50.76 % at 0dB 10% Y 45.79 % at 0dB 10% N
1% 1%
'\
100% 243 dB 04 % 100% 2.85dB 04 % I
1.0% 3.16 dB 1.0% 4.08 dB
01%  3.28dB oot somomPl| 01% 42448 oot oo
001%  3.35dB ‘ Malll 0o01%  433dB ‘ ‘ Man
0.001% 3.40dB 0.001% 4.39dB
0001 % Freq Offset, 0001 % | Freq Offset|
0.0001 % 3.45dB 4 0Hz, 0.0001 % 4.43dB 4 0Hz
Peak 3.48 dB Peak 4.48 dB
26.11 dBm o 25.57 dBm o
0.0001 0dB 20dB 0.0001 0dB 20dB
Info BW 10.000 MHz Info BW 10.000 MHz
—— ——
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LTE Band 7

Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr(?;\q/ll:—'ezr;cy (dB) Channel Fr?&ﬁazr;cy (dB)
QPSK 16QAM QPSK 16QAM
20825 2507.5 3.06 3.85 20850 2510.0 2.92 4.10
21100 2535.0 3.29 4.13 21100 2535.0 3.23 4.20
21375 2562.5 2.95 3.99 21350 2560.0 2.97 4.00

Spectrum Plot of Worst Value

15 MHz / QPSK

e r—

15 MHz / 16QAM

: Nz o 010817 PMM 21, 2036 T il D 3 viia et Nona ™| Fraquency
. . quency . 5
Center Freq 2.535000000 GHz s:;'f;';::';u:-”“m“g:ﬁ’tqm Wise M:“"’ Sed: None Center Freq 2.535000000GHz s:;'f;';::';u:-”“m“g:ﬁ’tqm Wise M:“"’ Sed: None
MFGain:L ow #Atten: 30 dB PIFGain:Low #Atten: 30 dB
Average Power 100% Average Power 100%
Center Freq| Center Freq|
22.45 dBm ™ 2535000000 GHz| 21.26 dBm 2535000000 GHz,
50.23 % at 0dB 10% \ 45.67 % at 0dB 10% \
\ \
|
1% t 1 %]
100% 240dB 01% 100% 283dB 01%
10% 3.17dB 10% 3.97dB
01%  329dB oot soocrstepll 9019%  413dB oot s o0 otep
001%  3.35dB ‘ Yol oo1%  4.22dB ‘ Man
|
0001% 3.41dB FreqOffset 0001% 4.33dB ‘ FreqOffset
00001 % 3.46 dB 0.001 % OHz 0.0001 % 4.40 dB 0.001 % : o H
Peak 3.47dB Peak 4.51dB
25.92 dBm 50001 25.77 dBm 50001 |
0dB 20dB 0dB 20dB
Info BW 25.000 MHz Info BW 25.000 MHz
20 MHz / QPSK 20 MHz / 16QAM
; P = T Y R— ; 2 = T Y p—
Center Freq 2.535000000 GHz _ :;:‘F:::.;u:smmé:uﬁr::ﬂm W00 M;’"“’ Std:None Center Freq 2.535000000 GHz _ :;:‘F:::.;u:smmé:uﬁr::ﬂm W00 M;’"“’ Std:None
MEGaintow  #Amen:30 4B AFGaintow  #Amen:30 dB
Average Power 100% Average Power 100%
Center Freq)| Center Freq)|
2246 dBm ~\ 2635000000 GHz| 20.90 dBm 2635000000 GHz|
50.42 % at 0dB 10% N 45.40 % at 0dB 10% N
1
|
19 } 19
l I
100%  237dB 01% 100%  287dB 01% \
1.0% 3.11dB 1.0% 4.04 dB
01%  3.23dB oot | somncmePl| 01% 42048 oot l oo
001%  3.30dB ‘ Yalll 001%  4.30dB ‘ ‘ Man
0.001% 3.36dB FreqOffset 0.001% 4.37dB FreqOffset
0.0001 % 3.43dB 0.001 % ovz§ | 0.0001% 4.40dB 0.001 % oHal
Peak 3.52dB Peak 4.55 dB
25.98 dBm o 25.45 dBm o |
00001 %535 20 dB 00001 %535 20 dB
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 | |: Spectrum Analyzer
20dB Attenuation
PAD
EUT

4.6.3 Test Procedure

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

b. Measuring frequency range is from 30 MHz to 26 GHz for LTE Band 7. 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
R . =0 & \C SENSE INT LIGN CFF 12:45:00 PM Mar 16 Peak Search F ’ 500 = SENSE INT AALIGH CFF 12:45:43 PM Mar 16 Peak Search
arker 1 2.667788889444 (T"Hu; — ] rig:FresRun Avg Type: Log-Pur "‘Yﬁfﬂl" 456 arker 1 25.730886544327 GHZ Avg Type: Log-Pur "‘,ﬁfﬂ‘«? i5e
IFGainilow  #Atten:30 48 cerlP NHHNH WFainigh cerlF HHHNH
Mkr1 2,667 79 GHz NextPeak Mkr1 25.730 9 GHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
10 ded Ref 35.00 dBm -27.22 dBm 10 ded Ref -5.00 dBm ~44.77 dBm
og 00
250 Next Pk Rightff | .., Next Pk Right
- .
Next Pk Left| Next Pk Left|
50 0
s -
Marker Delta Marker Deltal
8 | = mm
= 1 '9.' = mi—cef | “° M"‘ . Mikr—CF
50 g Aol g 2o
* Mkr—RerLviff | © Mkr—RefLvl
. P
More More
Start 30 MHz Stop 3.000 GHz 1of2f |Start 3.00 GHz Stop 26.00 GHz 10f2|
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts)
s erars s erars
10 MHz / QPSK
Frequency Range : 30 MHz ~ 3 GHz Frequency Range : 3 GHz ~ 26 GHz
R . =0 & \C SENSE INT AALIGH CFF 12/57:41 PM Mar 16 Peak Search F ’ 500 = NEE-INT AALIGH CFF 12/53: 15 PM Mar 1 Peak Search
Type: -F TRACE| 3 Type: - TRACE|
arker 1 2.734023201160 El:uz—sm — trig: Freerun Avg Type: Log-Pur powed [ S arker 1 25.652934646?32'&?%” — trig: Freerun Avg Type: Log-Pur el AEEEH]
IFGaindow | #Aften:30 B verlP KHNNH WFealaian * #Atten:0 4B cerlF RHNNH
Mkr1 2,734 02 GHz NextPeak Mkr1 25.692 9 GHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
10 ded Ref 35.00 dBm -26.72 dBm 10 ded Ref -5.00 dBm -45.52 dBm
og 00
250 Next Pk Rightff | .., Next Pk Right
- .
Next Pk Left| Next Pk Left|
50 0
Marker Delta Marker Deltal
15 L] .l map W
1 gyl
. —_ .
Mkr—CF| Mkr—CF|
UL e P I Y B 70
* Mkr—RerLviff | © Mkr—RefLvl
. P
More More
Start 30 MHz Stop 3.000 GHz 1of2f |Start 3.00 GHz Stop 26.00 GHz 10f2|
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts)
s erars s erars
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15 MHz / QPSK

Frequency Range : 30 MHz ~ 3 GHz

Agilent Spectrum Analyzer - 5

uency Range : 3 GHz ~ 26 GHz

Agilent Spectrum Analyzer - Swept SA

i 0 C 1 L AALINCAT 0108 15PMMar 21, 2016 W ER SENGETNT L AALINCAT 010847 PMMar 21, 2016
arker 1 2.704767238362 GHz | Avg Type: Log-Pur maz[lzgacg| Feak Search Avg Type: Log-Pur maz[lzsacg| Poek Search
T T Trig: Free Run e PN0: Faw o0 Trig: Free Run e
WFGaindow  #Atten:30 dB cetlP HHHNH IFGain:High — #Aten: 0 dB cerlP HHHNN
Ref Offset 15 dB MKr1 2.704 77 GHz NextPeak Ref Offset 16 B MKr1 25.763 1 GHz NextPeak
[ggeien  Ref 35.00 dBm -27.06 dBm [ggeid  Ref:5.00 dBm -45.82 dBm
Next Pk Rightl] | ..., Next Pk Right
. .
- Next Pk Left| . Next Pk Left|
. . !
Marker Deltaj Marker Delta
18 L]
" 1 s w0 WM‘

Mkr—CF| Mkr—CF|
e MW - s 750 } ]

4 Mkr—RefLvif | & Mkr—RefLvl
= o
More More
Start 30 MHz Stop 3.000 GHz 1of2|| |Start 3.00 GHz Stop 26.00 GHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts)
usc m— usc m—

20 MHz / QPSK

uency Range : 30 MHz ~ 3 GHz Frequency Range : 3 GHz ~ 26 GHz

yzer - Swept SA

8 A ) | AGLIGNOFF  |01i21:25 FM Mar 24, 206 R_AL INT L AALIZ CFF (012158 PMMar 21, 2016
arker 1 2.627582879144 GHz e FreeR Avg Type: Log-Pur waliaassc| PeakSearch arker 125.725136256813 GHz e FreeR Avg Type: Log-Pur w=izoasc| Pesk Search
: :Free Run L :Free Run
RO T gamant30 o8 cerlP NN LLAC A 0B cerlP HRNN N
NextPeak NextPeak
Mkr1 2.827 68 GHz Mkr1 25.725 1 GHz
Ref Offset 16 dB Ref Offset 16 dB
[ggeien  Ref 35.00 dBm -27.27 dBm [ggeid  Ref:5.00 dBm -46.12 dBm
Next Pk Rightll | ... Next Pk Right
- 2900t}
Next Pk Left| Next Pk Left|
5.00] 350
: | . ¥
‘ Marker Delta| Marker Delta|
18, 55,
- ,91 sl 250 w#”_"‘“ﬂq.,y
VR WP Mkr-—CH Mkr—CF
350 b y 0 ! I
e Mir—RefLviff | © Mkr—RefLvl
5 %
More| More|
Start 30 MHz Stop 3.000 GHz 1or2l| | Start 3.00 GHz Stop 26.00 GHz 1of2]
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts)
vsc stanus vsc —
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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 mto 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.I.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 ahsorhing material gielded Case Ground Plane

Spectrum

L1
]h""'l_:\:[:lﬂﬂﬂ
DOoo 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 7

Channel Bandwidth: 20 MHz / QPSK

Mode A

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
DLeveI {(dBm/m}) Date: 2016-03-21
-10.0]
-20.0|
PART 2F(B7/B41)
-30.0]
-A40.0|
7
-50.0|
-60.0|
%
-70.0|
8 30 3824, 7618. 11412, 15206. 19000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) 3m Horizontal
Remark : LTE Band 7 Link CH21160
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 98.58 -61.77 -51.59 -25.80 -36.77 -18.18 Peak
2 147.45 -6@.26 -52.38 -25.00 -35.26 -7.88 Peak
3 196.32 -60.087 -54.87 -25.80 -35.07 -6.80 Peak
4 515.60 -72.42 -68.27 -25.00 -47.42 -4.15 Peak
5 591.20 -68.38 -68.45 -25.80 -43.38 0.87 Peak
6 785.30 -69.34 -68.87 -25.00 -44.34 -0.47 Peak
7 pp 56070.00 -47.40 -66.79 -25.00 -22_.486 19.39 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14

DLe\l‘eI (dBmim) Date: 2016-03-21

-10.0

-20.0
PART 2F(B7/B41)

-40.0

== a=)
&

700 |4

30 3824. 7618. 11412, 15206. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) 3m Vertical
Remark : LTE_Band 7_Link_CH21160
Tested by: Karl Lee
Read Limit Owver
Freq Level Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

46.47 -56.16 -43.36 -25.00 -31.16 -12.80 Peak
91.82 -65.53 -54.91 -25.80 -40.53 -18.62 Peak
144.21 -68.29 -68.48 -25.88 -43.29 -7.81 Peak
461.00 -72.73 -68.58 -25.00 -47.73 -4.15 Peak
617.80 -68.66 -68.89 -25.808 -43.66 ©.23 Peak
684.380 -68.45 -68.15 -25.80 -43.45 -0.30 Peak

pp 5678.88 -46.53 -65.92 -25.80 -21.53 19.39 Peak

e AT I = WA
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Mode B

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13

DLe\reI {dBm/m) Date: 2016-03-30

-10.0]

-20.0
PART 2F(B7/B41)

-40.0

-60.0
Tmmﬁf
B0 30

Site : 966 chamber 1
Condition: PART 27(B7/B41) 3m Horizontal

Remark : LTE_Band 7_Link_CH21166
Tested by: Karl Lee

3824, T618. 11412, 15206. 19000
Frequency (MHz)

Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

1 92.91 -62.81 -51.58 -25.80 -37.81 -18.51 Peak
2 138.81 -61.39 -53.79 -25.80 -36.39 -7.69 Peak
3 178.23 -62.16 -56.38 -25.0@ -37.16 -5.78 Peak
4 415.58 -70.48 -67.48 -25.80 -45.48 -3.88 Peak
5 468.78 -72.58 -68.21 -25.80 -47.58 -4.37 Peak
6 640.98 -68.74 -68.70 -25.808 -43.74 -0.84 Peak
7 pp 50870.80 -47.88 -67.19 -25.88 -22.80 19.39 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
DLe‘UeI (dBmim) Date: 2016-03-30
-10.0]
-20.0
PART 2F(B7/B41)
-30.0]
-40.0]
7
-50.0]
-60.0]
356
700 P4
-80
30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) 3m Vertical
Remark : LTE_Band 7_Link_CH21160
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 54.83 -61.81 -46.95 -25.80 -36.81 -14.86 Peak
2 123.96 -71.49 -63.48 -25.80 -46.49 -8.01 Peak
3 189.84 -68.51 -62.78 -25.88 -43.51 -5.73 Peak
4 395.90 -70.55 -67.60 -25.80 -45.55 -2.95 Peak
5 583.50 -68.98 -68.72 -25.80 -43.98 -0.26 Peak
6 806.80 -66.79 -68.72 -25.80 -41.79 1.93 Peak
7 pp 5670.80 -47.59 -66.98 -25.8@ -22.59 19.39 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
Tel: 886-2-26052180
Fax: 886-2-26051924

Hsin Chu EMC/RF/Telecom Lab
Tel: 886-3-6668565
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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