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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: ASUS Phone
Brand: ASUS
Test Model: ASUS_Z01HD
Sample Status: Identical Prototype
Applicant: ASUSTek COMPUTER INC.
Test Date: Oct. 31, 2016 ~ Nov. 17, 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.

/ﬂ/\_/\ A A

Prepared by : , Date: Nov. 24, 2016
Ivonne Wu / Supervisor

C \J\L
Approved by : , Date: Nov. 24, 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.
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 -3.20 dB
' at 7605.00 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:

" ¢ E Expended Uncertainty
easuremen requenc
ATEneY (k=2) ()
Conducted Emissions at mains ports 150 kHz ~ 30 MHz 2.44 dB
30 MHz ~ 200 MHz 2.0153 dB
Radiated Emissions up to 1 GHz
200 MHz ~1000 MHz 2.0224 dB
1 GHz ~ 18 GHz 1.0121 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.1508 dB
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2.2 Test Site and Instruments
ipti Due Date of
Description & Model No. Serial No. Date of Calibration : :
Manaufacturer Calibration
Test Receiver N9038A MY52260177 Jun. 21, 2016 Jun. 20, 2017
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
Fixed Attenuator BW-N10W5+ NA Jul. 08, 2016 Jul. 07, 2017
Mini-Circuits
Bluetooth Tester CBT 100980 Apr. 27, 2015 Apr. 26, 2017
Loop Antenna EM-6879 269 Aug. 11, 2016 Aug. 10, 2017
MXG Vector signal
generator N5182B MY53050430 Oct. 19, 2016 Oct. 18, 2017
Agilent
Preamplifier 310N 187226 Jun. 24, 2016 Jun. 23, 2017
Agilent
i;lzr:tp“f'er 83017A MY39501357 Jun. 24, 2016 Jun. 23, 2017
Power Meter ML2495A 1232002 Sep. 08, 2016 Sep. 07, 2017
Anritsu
i;"r’;’t‘;sensor MA2411B 1207325 Sep. 08, 2016 Sep. 07, 2017
Cable-CH1-01(R
RF signal cable FC-SMS-100-SM
ETS-LINDGREN 5D-FB S-120+RFC-SMS Jun. 24, 2016 Jun. 23, 2017
-100-SMS-400)
RF signal cable Cable-CHI1-02(R
ETS-LINDGREN 8D-FB FC-SMS-100-SM Jun. 24, 2016 Jun. 23, 2017
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 6201300640 Aug. 10, 2015 Aug. 09, 2017
Anritsu
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Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HsinTien Chamber 1.
3. The horn antenna and preamplifier (model: 83017A) are used only for the measurement of emission
frequency above 1 GHz if tested.
4. The FCC Site Registration No. is 149147.
5. The IC Site Registration No. is IC7450I-1.
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3 General Information

3.1 General Description of EUT

Product ASUS Phone
Brand ASUS
Test Model ASUS Z01HD

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) 172.62 mW
LTE Band 7 (Channel Bandwidth: 10 MHz) | 173.10 mW

Max. EIRP Power )
LTE Band 7 (Channel Bandwidth: 15 MHz) | 174.10 mW
LTE Band 7 (Channel Bandwidth: 20 MHz) | 175.67 mW
LTE Band 7 (Channel Bandwidth: 5 MHZz) 4AM48W7D

. : LTE Band 7 (Channel Bandwidth: 10 MHz) | 8M95W7D

Emission Designator .
LTE Band 7 (Channel Bandwidth: 15 MHz) | 13M4G7D
LTE Band 7 (Channel Bandwidth: 20 MHz) | 17M9W7D

Antenna Type Fixed Internal Antenna

Accessory Device Refer to Note as below

Data Cable Supplied Refer to Note as below

Note:
1. Ths EUT configurations are listed as below.
Sample Description
A EUT + Front Camera 1
B EUT + Front Camera 2

* Only the worst case data was presented in the report.
** After pre-scanned, the EUT was tested together with earphone, USB cable 3, and adapter 2.
2. After pre-tested EUT with SIM 1 and SIM 2, only the worst case was presented in the report.
3. The EUT’s accessories list refers to Ext. Pho.

4. 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 (EUT)
Test table zzz

33

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

55

Universal

Communication
Tester

Radio

*Kept in a remote area

3.2.1 Description of Support Units

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

Report No.: RF161020C01-6 Page No. 9/44
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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|

Mode Description
A Sample A
B Sample B
SIM Band EIRP Relizizn
Emission
1 LTE Band 7 Z-plane X-axis
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 10MHz | 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 10MHz | 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 Carlos Chen
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Band Edge 25 deg. C, 65 % RH 3.85 Vvdc Carlos Chen
Peak to Average Ratio 25 deg. C, 65 % RH 3.85 Vvdc Carlos Chen
Condcudeted Emission 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Charles Hsiao

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.: RF161020C01-6 Page No. 12/ 44 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 22.88 23.42 23.37 0 21.91 22.48 22.44 1
1 12 22.78 23.33 23.27 0 21.82 22.38 22.34 1
1 24 22.72 23.30 23.22 0 21.72 22.35 22.23 1
7/5M 12 0 21.73 22.25 22.18 1 20.66 21.26 21.19 2
12 6 21.61 22.22 22.11 1 20.58 21.23 21.12 2
12 13 21.58 22.12 22.03 1 20.53 21.12 20.94 2
25 0 21.63 22.13 22.08 1 20.67 21.14 21.06 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 22.98 23.48 23.43 0 21.97 22.51 22.47 1
1 24 22.89 23.39 23.33 0 21.88 22.41 22.35 1
1 49 22.82 23.37 23.23 0 21.81 22.36 22.22 1
7/10M 25 0 21.86 22.37 22.33 1 20.85 21.36 21.31 2
25 12 21.78 22.34 22.27 1 20.71 21.34 21.27 2
25 25 21.72 22.27 22.21 1 20.67 21.23 21.08 2
50 0 21.82 22.30 22.22 1 20.75 21.26 21.18 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 23.04 23.53 23.49 0 22.06 22.58 22.52 1
1 37 22.95 23.44 23.39 0 21.99 22.47 22.41 1
1 74 22.87 23.42 23.27 0 21.89 22.44 22.38 1
7 115M 36 0 21.99 22.45 22.41 1 20.94 21.47 21.42 2
36 19 21.90 22.43 22.37 1 20.89 21.43 21.38 2
36 39 21.87 22.37 22.29 1 20.82 21.35 21.26 2
75 0 21.94 22.39 22.32 1 20.84 21.37 21.30 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 23.12 23.58 23.54 0 22.16 22.63 22.59 1
1 50 23.06 23.50 23.46 0 22.11 22.55 22.51 1
1 99 23.00 23.48 23.35 0 21.97 22.53 22.39 1
7120M 50 0 22.18 22.55 22.52 1 21.15 21.57 21.53 2
50 25 22.07 22.53 22.48 1 21.02 21.54 21.49 2
50 50 22.02 22.48 22.40 1 20.97 21.46 21.42 2
100 0 22.03 22.49 22.46 1 21.05 21.48 21.43 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 -21.90 44.24 22.34 171.32
21100 2535.0 -21.84 44.20 22.36 172.07 H
21425 2567.5 -22.43 44.80 22.37 172.62
z 20775 2502.5 -25.81 44.19 18.38 68.88
21100 2535.0 -25.76 44.09 18.33 68.05 \%
21425 2567.5 -26.11 44.50 18.39 69.01
Channel Bandwidth: 5 MHz / 16QAM
20775 2502.5 -22.87 44.24 21.37 137.03
21100 2535.0 -22.80 44.20 21.40 137.94 H
21425 2567.5 -23.42 44.80 21.38 137.44
z 20775 2502.5 -26.90 44.19 17.29 53.59
21100 2535.0 -26.81 44.09 17.28 53.43 \%
21425 2567.5 -27.26 44.50 17.24 52.95
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 -21.96 44.34 22.38 173.02
21100 2535.0 -21.84 44.20 22.36 172.07 H
21400 2565.0 -22.34 44.72 22.38 173.10
z 20800 2505.0 -25.90 44.23 18.33 68.01
21100 2535.0 -25.84 44.09 18.25 66.80 \%
21400 2565.0 -26.06 44.41 18.35 68.33
Channel Bandwidth: 10 MHz / 16QAM
20800 2505.0 -23.04 44.34 21.30 134.93
21100 2535.0 -22.85 44.20 21.35 136.36 H
21400 2565.0 -23.38 44.72 21.34 136.24
z 20800 2505.0 -26.89 44.23 17.34 54.15
21100 2535.0 -26.71 44.09 17.38 54.68 \%
21400 2565.0 -27.11 44.41 17.30 53.65
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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 -21.91 44.32 2241 174.10
21100 2535.0 -21.81 44.20 22.39 173.26 H
21375 2562.5 -22.48 44.85 22.37 172.50
z 20825 2507.5 -25.63 43.99 18.36 68.58
21100 2535.0 -25.69 44.09 18.40 69.15 Vv
21375 2562.5 -26.19 4451 18.32 67.92
Channel Bandwidth: 15 MHz / 16QAM
20825 2507.5 -22.98 44.32 21.34 136.08
21100 2535.0 -22.88 44.20 21.32 135.43 H
21375 2562.5 -23.50 44.85 21.35 136.40
z 20825 2507.5 -26.64 43.99 17.35 54.35
21100 2535.0 -26.80 44.09 17.29 53.55 \%
21375 2562.5 -27.16 4451 17.35 54.33
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 -21.84 44.16 22.32 170.61
21100.0 2535.0 -21.80 44.20 22.40 173.66 H
21350.0 2560.0 -22.45 44.81 22.36 172.07
z 20850.0 2510.0 -26.36 44.78 18.42 69.50
21100.0 2535.0 -25.78 44.09 18.31 67.73 \%
21350.0 2560.0 -26.40 44.72 18.32 67.92
Channel Bandwidth: 20 MHz / 16QAM
20850.0 2510.0 -22.86 44.16 21.30 134.90
21100.0 2535.0 -22.89 44.20 21.31 135.11 H
21350.0 2560.0 -23.41 4481 21.40 137.94
z 20850.0 2510.0 -27.45 44.78 17.33 54.08
21100.0 2535.0 -26.70 44.09 17.39 54.80 \%
21350.0 2560.0 -27.40 44.72 17.32 53.95
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Mode B
LTE Band 7
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fre(mezr;cy (dLI\B/;) E;Crtr;c?do;) EIRP (dBm) |EIRP (mw) PO"’E‘:/ZVa)UO”
20850.0 2510.0 -21.76 44.16 22.40 173.78
21100.0 2535.0 -21.75 44.20 22.45 175.67 H
21350.0 2560.0 -22.43 44.81 22.38 172.86
z 20850.0 2510.0 -26.37 44.78 18.41 69.34
21100.0 2535.0 -25.76 44.09 18.33 68.05 \%
21350.0 2560.0 -26.33 44.72 18.39 69.02
Channel Bandwidth: 20 MHz / 16QAM
20850.0 2510.0 -22.85 44.16 21.31 135.21
21100.0 2535.0 -22.86 44.20 21.34 136.05 H
21350.0 2560.0 -23.50 44.81 21.31 135.11
z 20850.0 2510.0 -27.43 44.78 17.35 54.33
21100.0 2535.0 -26.69 44.09 17.40 54.93 \%
21350.0 2560.0 -27.35 44.72 17.37 54.58
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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 0.0013 0.0009 0.0005 0.0006 25
3.6 0.0008 0.0006 0.0009 0.0006 25
4.2 0.0007 0.0010 0.0005 0.0005 25
Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.2 Vdc.
Frequency Error vs. Temperature
Frequency Error (ppm)
Temp. (C) LTE Band 7 Limit (ppm)
5 MHz 10 MHz 15 MHz 20 MHz
-30 0.0007 0.0009 0.0015 0.0007 2.5
-20 0.0012 0.0011 0.0007 0.0012 2.5
-10 0.0011 0.0012 0.0011 0.0006 2.5
0 0.0005 0.0006 0.0011 0.0009 25
10 0.0010 0.0007 0.0004 0.0012 25
20 -0.0016 -0.0005 -0.0005 -0.0004 25
30 -0.0013 -0.0011 -0.0011 -0.0014 25
40 -0.0010 -0.0013 -0.0013 -0.0014 2.5
50 -0.0012 -0.0006 -0.0007 -0.0004 2.5
55 -0.0015 -0.0005 -0.0011 -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)

Channel

(MHz)

99 % Occupied

Frequency Bandwidth (MHz)

(MHz)

QPSK

16QAM

QPSK

16QAM

20775

2502.5

4.4836

4.4844

20800

2505.0

8.9477

8.9516

21100

2535.0

4.4831

4.4844

21100

2535.0

8.9506

8.9538

21425

2567.5

4.4824

4.4843

21400

2565.0

8.9376

8.9408

Spectrum Plot

of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

— —
[— Keysighe Spectmum Ansyer - Dccupied B et g [ Weysight Spectmum Anabvae - Dccupied B ==
AL R & 10:11:45 PMOCI 31, 2016 AL R & 10:16:53 PMOct 31, 2016
Center Freq 2.502500000 GHz ‘ Cmur an 2.502600000 GHz Radio 5td: None at ¥ Center Freq 2.502500000 GHz ‘ Center an 2.502600000 GHz Radio Std: None Frequency
AvglHold: 11 Trig: Free Ru AvglHold: 11
#rcaintow EAmen: 3 b Radio Device: BTS #rGainiow | ®Auen: 20d8 Radio Device: BTS
Ref Offset 16 dB Ref Offset 15 d8
10 dBidiy Ref 35.00 dBm 10 dBidiy Ref 35.00 dBm
] e — ] e —
: Center Freq| Il Center Freq|
25502500000 GHz| 25502500000 GHz|
5.0 = — 5.0 —
5m i 5m . "
) I ; ]
-25. / -25. / \'
I e iinadautl = = IR S Rt S
450 450
% %
ICenter 2.503 GHz Span 10 MHz| CF Ste ICenter 2.503 GHz Span 10 MHz| CF Ste
[¥Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1.000000 MHE [¥Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1.000000 MHE
Auto Man| Auto Man|
Occupied Bandwidth Total Power 23.7 dBm QOccupied Bandwidth Total Power 22.9 dBm
4.4836 MHz Freq Offset 4.4844 MHz Freq Offset
Transmit Freq Error 6.593kHz % of OBW Power  99.00% oH | Transmit Freq Error 3.638kHz % of OBW Power  99.00 % ok
x dB Bandwidth 4.838 MHz xdB -26.00 dB x dB Bandwidth 4.807 MHz xdB -26.00 dB
usc STATUS. isc STATUS
10 MHz / QPSK 10 MHz / 16QAM
[ Keysight Spectnum Analyzer - Occupied BW |t [fmtam] f= Keysight Spectnum Analyaer - Occupied BY =
BL R & 10:20:51 PMOet 31, 2016 BL R & 10:25:06 PMOct 31, 2016
Center Freq 2.535000000 GHz \ Center qu mwumw Radia Std: None quency Center Freq 2.535000000 GHz \ Center qu mmmw Radio Std: Nane Frequency
Trig: Free AvglHold: 11 Trig: Free AvglHold: 11
MFGain: lu,,. #Atten: zuda Radio Device: BTS MFGain: lu,,. #Atten: zuda 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———T——
Center Freq| Center Freq|
2535000000 GHz| 2535000000 GHz|
S0 ¥ s o T
sm Jr | sm ,: S
25 / \ 25 J LY
- o e PR e I O S— e S——
450 450
= %
|ICenter 2.535 GHz Span 20 MHz CF Step| ICenter 2.535 GHz Span 20 MHz| CF Stey
[fRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2.000000 MHz| Jf¥Res BW 200 kHz #VEBW 1 MHz #Sweep 300 ms| 2.000000 MH’:
Auto Man| Auto Man|
Occupied Bandwidth Total Power 23.7 dBm QOccupied Bandwidth Total Power 22.4 dBm
8.9506 MHz Freqomse 8.9538 MHz Freqortse
Transmit Freq Error -2.693kHz  %of OBW Power  99.00% oWl TransmitFreq Eror  -10.567 kHz % of OBW Power  99.00 % ok
x dB Bandwidth 9.498 MHz xdB -26.00 dB x dB Bandwidth 9.516 MHz xdB -26.00 dB

usc STATUS.

usc

STATUS.

Report No.: RF161020C01-6

Page No. 21/44

Report Format Version: 6.1.1




[BUREAU |
VERITAS

LTE Band 7

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

99 % Occupi

Channel Frequency

Bandwidth (MHz)

ed

(MHz)
QPSK

16QAM

99 % Occu

Frequency Bandwidth

Channel

pied
(MHz)

(MHz)
QPSK

16QAM

20825 2507.5 13.409

13.401

20850 2510.0 17.854

17.865

21100 2535.0 13.431

13.424

21100 2535.0 17.902

17.931

21375 2562.5 13.398

13.379

21350 2560.0 17.829

17.854

Spectrum Plot of Worst Value

15 MHz / QPSK

15 MHz / 16QAM

E Keysight Spectrum Analyzar . Occupied BW
AL R

o | JE Keysight Spectrun Analyzar - Occupied BW
AL R

e

ENSE. I 10: 0ct 31,2016 ENSE. I 10:34:14 PH Ot 31,2016
Center Freq 2.535000000 GHz | Center Freq: 2.535000000 GHz Radi None Frequency Center Freq 2.535000000 GHz | Center Freq: 2.535000000 GHz Radio Std: None Frequency
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WFGsinlow  SAtten: 30 dB Radio Device: BTS WEGainiow  SAtten: 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—
= Center Fred || = Center Fred
15 2 cHf || 1= 2 GH:
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] | / |
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=" F EN e IR e p—
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Auta Ma Auta Ma
Occupied Bandwidth Total Power 23.5 dBm Occupied Bandwidth Total Power 22.6 dBm
13.431 MHz FreqOffsel 13.424 MHz FreqOffsel
Transmit Freq Error -14.366 kHz % of OBW Power  99.00 % °#| Transmit Freq Error -8.203 kHz % of OBW Power  99.00 % oH
x dB Bandwidth 14.25 MHz x dB -26.00 dB x dB Bandwidth 14.24 MHz x dB -26.00 dB

STATUS,

= STATUS,

20 MHz / QPSK

20 MHz / 16QAM

E Keysight Spectrum Analyzar . Occupied BW
AL R

e

[ Keysight Spectrum Analyzer - Occupied B
AL R

e

ENSE. I Y 10: 0ct 31,2016 ENSE. I Y 10:43:04 PH Ot 31,2016
Center Freq 2.535000000 GHz | Center Freq: 2.535000000 GHz Radi None Frequency Center Freq 2.535000000 GHz | Center Freq: 2.535000000 GHz Radio Std: None Frequency
5= Trig: Free Run Avg|Hold: 111 5= Trig: Free Run Avg|Hold: 111
WFGsinlow  SAtten: 30 dB Radio Device: BTS WEGainiow  SAtten: 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—
= Center Fred || = Center Fred
15 2 cHf |f 1= 2 GH:
5 1 R 5 = =
s m 4 ‘ll s m / l
. ! ; |
150 150
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E] e r——— S L] I—— e
£ i Nl il 220 S
450 450
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ICenter 2.535 GHz ‘Span 40 MHz| CF Stey ICenter 2.535 GHz ‘Span 40 MHz| CF Stey
Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms| 4000000 M JERes BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms| 4.000000 MH:
Auto Ma Auto Ma
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17.902 MHz FreqOffsel 17.931 MHz FreqOffsel
Transmit Freq Error -31.583 kHz % of OBW Power  99.00 % °H|  Transmit Freq Error -20.663 kHz % of OBW Power  99.00 % oH
x dB Bandwidth 19.02 MHz x dB -26.00 dB x dB Bandwidth 19.01 MHz x dB -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 Edge>

Channel |

| 1R

B

Channel |

| 1 RB

[Muttiview ] spectrum

[Muttiview ] spectrum
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LTE Band 7

Channel Bandwidth: 5 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel

20775

1RB

Channel

21425 1RB

[Muttiview ] spectrum

[Muttiview ] spectrum
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|00, 000 kHz 2.49599 GHz |00, 000 kHz 2.57000 GHz
00,000 kiHz 2.49600 GHz 200,000 kHz 2.57101 GHz .
00,000 ki 2.49900 GHz 00,000 ki .57500 GHz -
o 08 L 37008
Data: 16.NOV 2016 20°11:32 Data: 16.NOV 2016 195835
<Channel Band Edge>
Channel | 20775 | 25 RB Channel | 21425 | 25 RB
Kaysight Spectrum Analyzer - Swept SA o= o Keysight Spectrum Analyzer - Swept $4. o=
RL R Y. ] 10:19:09 PMOct 31, 2016 RL R Aouen 10:19:52 PMOCE 31, 3016
Marker 1 2.500000000000 GHz T Avg Type: Log-Pur TRACEN 23 Peak Search | fpyarker 1 2.570000000000 GHz Avg Type: Log-Pur Teace[; 3345 5| PeakSearch
Wids = Trig: Free Run Wids T Trig: Free Run s
IFGain:Low © #Atten: 30d8 ANNRNN IFGainLow © ®Atten: 30 4B oeTlA NNNN N
NextPeak| NextPeak|
Ref Offset 16 dB Mkr1 2.500 000 GHz Ref Offset 16 dB Mkr1 2.570 000 GHz
{ggeiey _Ref 35.00 dBm -24.33 dBm {ggeien _Ref 35.00 dBm -25.39 dBm
2 Next Pk Right| | ., Next Pk Right
Next Pk Left] Next Pk Left]
‘o 7 S P O ‘
£m i £m
f Marker Deltal Marker Deltal
1 1300 w113l
" . 5
1 1
' [}
i Mkr—CF| - Mkr—CF|
0 -—*""’”"'_'""f o A B
] w———— e
45 Mkr—RefLvl| | 4= Mkr—RefLvi|
L1 L1
More| More|
10f2| 10f2|
Center 2.500000 GHz Span 8.000 MHz “"*| |center 2.570000 GHz Span £.000 MHz °
#VBW 300 kHz #Sweep 1.000 s (1001 pts) #VBW 300 kHz #Sweep 1.000 5 {1001 pts)

#Res BW 100 kHz
Iusa

STATUS.

#Res BW 100 kHz
Iusa

STATUS.
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BUREAU

LTE Band 7

Channel Bandwidth: 10 MHz / QPSK

<Adjacent Channel Band Edge>

Channel |

| 1 RB Channel

| 21400

| 1 RB

[Muttiview ] spectrum

Ref Level 29,40 dom  Offset 1500 38

. A A ‘f l ‘ I [
i Nl | il 1 \
o / 11
T = — N
IR i\
= m——— <
7466 Gi iz 17005 pi S Mz, 2.505 Giz | |cr 2.5605 Griz 28001 p 4.1 Mz, Span 41,0 Witz
2 Result Summary 2 Result Summary
Ronge Low. | I B L Frequency | powerabs | Adimit |- B L Frequency | s A Lo pumit |-
2.5 Gz Z00.000 k3 2.48296 GHz 49,79 dBm -24.79d 2.56941 GHz .55 dB
190 GHz 2.49179 GH. 4 dBm -22.44 dB 2.57000 GHz 7 d|
2.49600 GH. =5 4 dBm -37.14 dB 2.57000 GHz
2149600 GHz -45.95 dBm 3sesas i 2157382 GHz ]
2149621 GHz -41.57 dBm 31.57 d s 2157500 GHz s
nan A e - EREE R
Roady  NNANNANAN M8 1O TOUO ey
Date: 16NOV.2018 202308 Date: 16NOV. 2015 203655
[Muttiview | spectrum | o | [mutiview ] spectrum
Rof Level 2590 dBrm  Offset 150038 Wiode A Sweer B Ret Lovel oot

AL b,
we _SPURIOUS_LTNE_pBS_of

oy

[
7166 Griz 17605 pis 5.0 0, 7505 iz | [F 2.5805 Gz 5601 pis 4.1 W, Span 41,0 Wiz
2 Result summary 2 Result summary

Range Low | I RBW L Frequency 1 cobs | ALinit [= Rangelow | I RBW L Frequency | Power Abs ALinit [=
426G 200,000 iz 2.49044 GHz 2580 G 100,000 iz 2.56473 GHz 2.08 dbm -17.92 dB
200.000 kiHz 2.49238 GHz 00,000 kHz 2.57000 GHz -34.29 dBm - 29 dB
|00, 000 kHz 9504 GHz |00, 000 kHz 2.57000 GHz -34.63 dBm 63
200.000 kiz 2.49600 GHz 700,000 ke 2.57110 GHz -34.55 dBm s5ds [
00,000 ki 2.49863 GHz 00,000 ki .57500 GHz -37.97 dBm .97 dB C
o Eannn o o 325203 2ut A a =he de
T
Ready 20:30:01
Data 16 NOV 2016 202616 Data 16 NOV 2016 X 01
<Channel Band Edge>
Channel | 20800 | 50 RB Channel | 21400 | 50 RB
[ Keysighe - Swept S4 oL [ Kepsigh - Swapt S o
RL R Aouen Peak Search RL R Aouen 10:24:11 PMOCE 31, 3016 Peak Search
Marker 1 2.499992000000 GHz ] Avg Type: Log-Pur eak Searc Marker 1 2.570000000000 GHz Avg Type: Log-Pwr TRACE[13345 6 eak Searc
:Wide Cp 10@: Free Run PN Wide = Trig: FreeRun s
IFGain-Low — #Auen: 30 dB IFGain-Low — #Auen: 30 dB DETIANNNNN
NextPeak| NextPeak|
Ref Offset 16 dB MKr1 2.499 992 GHz Ref Offset 16 dB Mkr1 2.570 000 GHz
{ggeiey _Ref 35.00 dBm -29.94 dBm {ggeien _Ref 35.00 dBm -30.02 dBm
2 Next Pk Right| | ., Next Pk Right
Next Pk Lef] Next Pk Lef]
oo R S0 e
i
£00 { S0 ”‘\
J Marker Delta) \ Marker Delta)
5 1300 i | L1130 din
]
=0 ‘Jb‘,j mkr—cr{ | “° Mkr—.CF|
®0 =0 -
I B e e
45 Mkr—RefLvl| | -4 Mkr—Ref Ly
) 5.
More] More]
10f2] 10f2]
Center 2.500000 GHz Span 8.000 MHz ° Center 2.570000 GHz Span 8.000 MHz °
#VBW 300 kHz #Sweep 1.000 s (1001 pts) #VBW 300 kHz #Sweep 1.000 s (1001 pts)

#Res BW 100 kHz
Iusc.

STATUS.

#Res BW 100 kHz
Iusc.

STATUS.
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BUREAU

LTE Band 7

Channel Bandwidth: 10 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel

| 20800 |

1RB

Channel

21400 |

1RB

[Muttiview ] spectrum

Ref Level 29,40 dom  Offset 1500 38

L ool e — T H
" e S — B A
- -« e m— —
2,466 GHz 17005 pi 3.9 MHzZ, 2,505 GHz | |CF 2.5805 GHz 29001 pt 4.1 MHzZ, SIPEW 41,0 MHz
2 Result Summary 2 Result Summary
Range Low RB I Frequency | Power abs ALimit B B I Frequency | | Aljmit B
3456 Griz 200,000 k2 2.48292 GHz 54.09 dBm -29.09 dB 2.56941 GHz 1.50 dB
190 GHz 2.49178 6 dBm -27.96 dB 2.57000 GHz .27 dB
2.49600 GHz 8 dBm -39.38 2.57001 GHz .06 dB
3149600 GHz 245.11 dBm ErRte T | 3157384 GHz 352448 |
2149616 GHz -45.85 dBm 358548 2.57500 GHz -a339d8 '
Exrr 3fa e et d1] 227300 5 33838
Ready  NNANNANA M 10D -y
Date: 16NOV.2016 201622 Date: 16,NOV.2016 203250
[Muttiview | spectrum | [Muttiview | spectrum
Rof Level 2590 dBrm  Offset 150038 Wiode A Sweer o Rt Level offse

AL b,
we _SPURIOUS_LTNE_pBS_of

N

T

— ]

FXTIER e SaWE, FXIEIR || CEA e 5500 pis T, Span oW
2 Result Summary 2 Result Summary
Range Low | Range Up | RBW 1 Frequency 1 £ Abs. | ALimit I Range Low | I RBWY. 1 Fraquency 1 Pawer Abs. 1 ALinit I
4EA G 2450 200,000 kHz. 2.49047 GHz 08 2 580 G 100,000 kHz. 2.56327 GHz 1.11 dém 89 dB
2 200,000 kHz 2.49497 GHz 00,000 kHz 2.57000 GHz -34.56 dBm 56 dB
2 |00, 000 kHz 9586 GHz |00, 000 kHz 2.57001 GHz -34.82 dBm 82 dB
2 200,000 kHz 2.49600 GHz 200,000 kHz 2.57102 GHz -34.34 dBm 34 dB .
2 00,000 ki 2.49884 GHz 00,000 ki .57500 GHz -37.63 dBm 63 dB C
: reired Fredd 524 ret
T
oady 24232
Data: 16.NOV 2016 202023 Data: 16.NOV 2016 204232
<Channel Band Edge>
Channel | 20800 | 50 RB Channel | 21400 | 50 RB
= Keysight - Swept S4 - [ Keysight - Swept S4 -
AL R Y, ) 10:37:02 PMOCt 31, 2016 Peak Search AL R Y, ) Peak Search
Marker 1 2.500000000000 GHz ] Avg Type: Log-Pur T cak Searc Marker 1 2.570000000000 GHz Avg Type: Log-Pur cak Searc
-Wide g 1rig: Free Run Wide Tao Trig: FreeRun
IFGain:Low #Anen: 30 d8 IFGain:Low #Anen: 30 d8
NextPeak| NextPeak|
Ref Offset 16 B Mkr1 2.500 000 GHz Ref Offset 16 B Mkr1 2.570 000 GHz
{ggeiey _Ref 35.00 dBm -32.08 dBm {ggeien _Ref 35.00 dBm -31.68 dBm
2 Next Pk Right| | ., Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
o] EEER e E SRR
£00 S0 4\
Marker Dettal i Marker Dettal
1 13m0 | w1130 o
=0 mkr—.cr| | ©° \\”I MKr—CF|
%0 %0 .
RN I BT SRS e
45 Mkr—RefLvl| | 4= Mkr—RefLvi|
L1 L1
More| More|
10f2| 10f2|
Center 2.500000 GHz Span 8,000 MHz “"*| |center 2.570000 GHz Span 8,000 MHz °
#VBW 300 kHz #Sweep_1.000 s (1001 pts) #VBW 300 kHz #Sweep_1.000 5 {1001 pts)

#Res BW 100 kHz
Iusc.

STATUS.

#Res BW 100 kHz
Iusc.

STATUS.
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BUREAU

LTE Band 7

Channel Bandwidth: 15 MHz / QPSK

<Adjacent Channel Band Edge>

Channel |

| 1 RB Channel | 21375

| 1RB

[Muttiview | spectrum

RefLevel 29.40 d2m  Offset 1500 & Mode AUt Sweep SGL Mode
it ek REg "
e _SPURIOUS_LINE_s._C ' ;
|
o : 1
. H
|
T
I
2 -l
{1
« ! A
i
R |
e P
2466 Gz 5.9 Miiz, 2505 Giiz | |or 2.5605 Griz 25001 p 4.1 Mz, Span 41,0 Miiz
2 Result Summary 2 Result Summary
RangeLow | L Frequency L Power Abs | ALjmit I- R I Frequency L wer A 1 ALimit |-
Zac Gz 248751 GHz 3643 dBm 1143 d 256916 GHz 21.85 dBm 8.15 d&
190 GHz 2.49418 GHz 1 dBm -27.21 dB 2.57000 GHz 62 d = dB
2.49599 GHz 7 dBm -42.47 dB 2.57000 GHz -23.70 dB
249600 GHz “54.00 dBm “asooas [l 2357101 GHz ETEieT . |
2 2.49900 GHz -48.00 dBm -38.00 dB C 2.57500 GHz -41.23 dB -
F 333220 8% 230 338042 BNyt 22238
Weady | NMNNN Wl Toon Tinina
Dats: 16.N0W.2016 204827 Dits: 16.NOY.2016
[Multiview | spectrum |« | [murtiview | specteum
Ref Lovel 25.30 b Offsat 15,00 58— Wiode 7uro Sweep s Rt Lovar ofteat
100

AL b, I
we _SPURIOUS_LTNE_pBS_of i

- M R
/ e
//'
. T~
FEITIn (EATETT S PRI | Ao a1 pis ERRNIT Spon 10w
2 Result summary 2 Result summary
Rangelow | | REW L Frequency L Power Abs | At B Rangelow | | REW. 1 Frequency 1 Povier Abs 1 ALt B
486 G 300.000 kHz 2.48777 GHz -40.05 dBm -15.05 dB 2.580 G 200.000 k2 2.56299 GHz 78
300,000 kHz 2.49412 GHz 7.23 dB 200,000 kHz 2.57000 GHz
200,000 kHz 9600 GHz 200,000 kHz 2.57001 GHz
300,000 ke 2.49600 GHz 300,000 ke 57133 GHz | |
200, 000 kk 2.49887 GHz 200, 000 kk 2.57500 GHz -
o ooc Ennnn o £
T
s
Data: 16.NOV. 2016 211507 Data: 16.NOV 2016 2
<Channel Band Edge>
Channel | 20825 | 75 RB Channel | 21375 | 75 RB
[ Keysight - Swept S4 = [ Keysight - Swegt S4 =
LI . AeLion RL R Y. ] 10:33:12 PMOCE 31, 2016
Marker 1 2.500000000000 GHz T Avg Type: Log-Pur Peak Search | fpyarker 1 2.570000000000 GHz ) Avg Type: Log-Pur Teace[; 3345 5| PeakSearch
:Wide Cp 10@: Free Run Wids = Trig: Free Run [Areeicn
IFGainLow — #Atten: 30 dB \Feainlow ™ #Atten: 30 dB ceT/ANNNN N
NextPeak| NextPeak|
Ref Offset 16 dB Mkr1 2.500 000 GHz Ref Offset 16 dB Mkr1 2.570 000 GHz
{ggeiey _Ref 35.00 dBm -32.56 dBm {ggeien _Ref 35.00 dBm -32.22 dBm
2 Next Pk Right| | ., Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
frme AR e E—
S0 / 500
[ Marker Delta) Marker Delta)
1 1300 11100080
5 5 -
\
=0 Mkr—cF| | ©° \\01 Mkr—CF|
0 ®0 [™raey, -
T T e —— ]
45 Mkr—RefLvl| | 4= Mkr—RefLvi|
&5 L1
More| More|
10f2| 10f2|
Center 2.500000 GHz Span 8.000 MHz °"*| |center 2.570000 GHz Span £.000 MHz °
#VBW 470 kHz #Sweep 1.000 s (1001 pts) #VBW 470 kHz #Sweep 1.000 5 {1001 pts)

#Res BW 150 kHz
Iusc.

STATUS.

#Res BW 150 kHz
Iusc.

STATUS.
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BUREAU

LTE Band 7

Channel Bandwidth: 15 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel |

20825 |

1RB

Channel

21375 | 1RB

[Muttiview ] spectrum

Ref Level 29,40 dom  Offset 1500 38

Diste: 16.NOW 2016 204626

- l A
N / \ A A
I / A I
I /"/ \“—' BPRSS = ') Tt
U\ - 1 i
40 g E
3.466 GHZ 5.9 MHz, 2.505 Gz | |CF 2.5805 Gz 4.1 MHz, Span 41.0 Mz
2 Result Summary 2 Result Summary
Rangelow | L Frequency L Powerbs | Ainit I- R I L Frequency 1 wer A 1 Aimit I=
2.086 Gz 2.48750 GHz 40.93 dBm -15.93 dB 2.56916 GHz 9,77 dB
190 GHz 2.49421 GHz 6 dBm -30.86 dB 2.57000 GHz 6 d|
2.49596 GHz 5 dBm -43.46 dB 2.57001 GHz
2.49600 GHz -54.98 dBm cassedas [ 257102 GHz |
: 2.49900 GHz -49.31 dBm -39.31d8 T 2.57500 GHz c
E+ 3Aanaa cus SIAAE dmm it 3Eeies cur
PR T AT

26

Diste: 16 NOW 2016 X

w5701

Channel |

20825 |

75 RB

Channel |

21375 |

[Muttiview | spectrum

[ ] [Muttiview | spectrum

Ref Level 22,90 dm  Offset 15.00 G

Ref Level Offset

///
FEITIn (EATETT S PRI | Ao a1 pis ERRNIT Spon 10w
2 Result summary 2 Result summary
Rangelow | | REW L Frequency L £ Abs | At B Rangelow | | REW. 1 Frequency 1 Povier Abs ALt B
486 G 300.000 kHz 2.49033 GHz 34 2.580 G 200.000 k2 2.56161 GHz 2.29 dBm -27.71 dB
300,000 kHz 2.49415 GHz 200,000 kHz 2.57000 GHz -34.99 dBm - 99 dB
200,000 kHz 9599 GHz 200,000 kHz 2.57000 GHz
300,000 kHz 2.49600 GHz 300,000 kHz 2.57134 GHz
200, 000 kk 2.49894 GHz 300, 000 kk 2.57500 GHz
2338 37008
Data: 16.NOV 2016 211207 Data: 16.NOV 2016 2
<Channel Band Edge>
Channel | 20825 | 75 RB Channel | 21375 | 75 RB
[ Keysight - Swept S4 = [ Keysight - Swegt S4 =
RL R Aouen 10:36:04 PMOct 31, 2015 RL R Aouen 10:36:50 PMOCE 31, 2016
Marker 1 2.499984000000 GHz T Avg Type: Log-Pur TRACENT 23 Peak Search | fpyarker 1 2.570008000000 GHz Avg Type: Log-Pur Teace[; 3345 5| PeakSearch
:Wide Cp 10@: Free Run Wids = Trig: Free Run [Areeicn
IFGainLow — #Atten: 30 dB SALLLL) \Feainlow ™ #Atten: 30 dB ceT/ANNNN N
NextPeak| NextPeak|
Ref Offset 16 dB Mkr1 2.499 984 GHz Ref Offset 16 dB Mkr1 2.570 008 GHz
{ggeiey _Ref 35.00 dBm -34.94 dBm {ggeien _Ref 35.00 dBm -33.71 dBm
2 Next Pk Right| | ., Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
[— 1 R R —
Sm Jf S0
! Marker Delta) \ Marker Delta)
| 1 1300 w113l
" 5 L
=0 ; Mkr—cF| | ©° ) MKkr-.CF|
0 .~ 0
IR A
45 Mkr—RefLvl| | 4= Mkr—RefLvi|
&5 L1
More| More|
1 0of 2| 1 0of 2|
Center 2.500000 GHz Span 8.000 MHz °"*| |center 2.570000 GHz Span £.000 MHz °
#VBW 470 kHz #Sweep 1.000 s (1001 pts) #VBW 470 kHz #Sweep 1.000 5 {1001 pts)

#Res BW 150 kHz
Iusc.

STATUS.

#Res BW 150 kHz
Iusc.

STATUS.
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BUREAU

LTE Band 7

Channel Bandwidth: 20 MHz / QPSK

<Adjacent Channel Band Edge>

Channel |

| 1 RB Channel |

21350

| 1 RB

[Muttiview ] spectrum

Ref Level 29,40 dom  Offset 1500 38

vt Chiek PASEH
we _SPURIOUS_LINE_pBS_D l

Diste: 16.NOW 2016 21:19:20

Diste: 16 NOW 2016 2

{ . e
J e — L~
2.466 GHz 3.9 MHzZ, 2.505 Gz | [cF 2.5805 Gz 29001 pi 4.1 MHZ, Span 41.0 Mz
2 Result Summary 2 Result Summary

Range Low | 1 Frequency L Power Abs L ALimit B R: Il Frequency L wer Al 1 ALimit B
2.456 Griz 2.48338 GHz 39.44 dBm 14.43 dB 2.56891 GHz 21.83 dBm 8.17 dB
190 GHz 2.49219 GHz 4 dBm 2.57000 GHz 23 dBm 8.23 dB
2.49597 GHz =5. 0 dBm 2.57001 GHz -38.81 dBm -28.81 dB

2.49600 GHz 5203 dBm ] 2.57101 GHz 4613 dBm 361348 [

2.49900 GHz -46.72 dBm C 2.57500 GHz -53.48 dBm -40.48 dB C
Eanan o SaaE3 e Exiirr i S33aE e aeasde

Roody NN WA 1T T T

Channel | 20850 | 100 RB Channel | 21350 | 100 RB
[Multiview | spectrum [ | [raoview | spectrum [
Ref Lovel 2590 &8 Offsot 15,0058 Wode Ao Smeer o Rof Lovel offset
I ; oAl ;
. o i e SPURIOUS_LTNE_Ans_of ;
{ 20
- o
[ — — —1
. ! PYPE IR
J |
! |
1 |
I —
. Was - N
]
FXTIER e SaWE, FXIEIR || CEA e 5500 pis T, Span oW
2 Result summary 2 Result summary
RangeLow | Rangelp | REW 1 Frequency L Power Abs | At B Rangelow | | REW. 1 Frequency 1 Power Abs____| ALimit B
4EA G 2450 500,000 kHz. 2.48781 GHz -38.17 dBm -13.17 dB 2 580 G 200,000 kHz. 2.56311 GHz 2.06 dBm -27.94 dB
2 2.49500 GHz -37.83 dBm -24.83 dB 2.57000 GHz -37.01 dBm -27.01 dB
2 2.49532 GHz -28.06 dB 2.57001 GHz -37.20 dBm -27.20 dB
2 9600 GHz 7.78 d | 57100 GHz -35324 dBm 52448 )
2 2.49894 GHz 6.67 dB C 2.57500 GHz 3.77 dB C
: Feb .87 98 Ex T ref St
S S
e 22ris0
Data: 16.NOV 2016 2 4 Data: 16.NOV 2016 2 a
<Channel Band Edge>
Channel | 20850 | 100 RB Channel | 21350 | 100 RB
[ Keysight - Swept S4 = [ Keynighe ~Suept 54 =
LI . AeLion RL R Y. ] 1042:08 PMOCL 31, 2016
Marker 1 2.499992000000 GHz T Avg Type: Log-Pur Peak Search | fpyarker 1 2.570000000000 GHz Avg Type: Log-Pur Teace[; 3345 5| PeakSearch
- Wide oo Trig: Free Run Wids = Trig: Free Run [Areeicn
IFGain-Low — #Auen: 30 dB IFGain-Low — #Auen: 30 dB DETIANNNNN
NextPeak| NextPeak|
Ref Offset 15 dB Mkr1 2.499 992 GHz Ref Offset 15 dB Mkr1 2.570 000 GHz
{ggeiey _Ref 35.00 dBm -33.98 dBm {ggeien _Ref 35.00 dBm -33.00 dBm
2 Next Pk Right| | ., Next Pk Right
Next Pk Lef] Next Pk Lef]
500 500
£00 / £00 —“\
f Marker Delta) | Marker Delta)
11300 e 1 L1130
=0 Mkr—cF | <" \d ] MKr—CF|
. . ...
et rmr YT
5 mkr—RefLvl| | + Mkr—Ref Ll
&5 L1
More| More|
10f2| 10f2|
Center 2.500000 GHz Span 8,000 MHz °"*| |center 2.570000 GHz Span 8,000 MHz °
#VBW 560 kHz #Sweep_1.000 s (1001 pts) #VBW 560 kHz #Sweep_1.000 5 {1001 pts)

#Res BW 180 kHz
Iusc.

STATUS.

#Res BW 180 kHz
Iusc.

STATUS.
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LTE Band 7

Channel Bandwidth: 20 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel |

Channel

| 1 RB

[ 21350

| 1 RB

[Muttiview ] spectrum

| [Muttiview ] spectrum

Ref Level 29,40 dom  Offset 1500 38

offsat Mode

DCiate: 16 NOW 2016 2

2.466 Griz 17005 pt 5o Mz Z.505 Giiz | [CF 2.5605 Giiz 25001 pi 4,1 Mz Span 41,0 vtz
2 Result Summary 2 Result Summary
Rengelow | | I Frequency | Powerfbs | ALimit B R I Frequency 1 wer A 1 ALimit B
3.456 GHz 248332 GHz 42,77 dBm -17.77d 2.56891 GHz 20.30 dBm 9,70 dB
190 GHz 2.49219 GHz 2 dBm -28.52 dB 2.57000 GHz 53 d|
2.49599 GHz 4 dBm -43.54 dB 2.57000 GHz
2.49600 GHz -52.90 dBm -azsods [ 257104 GHz
2.49900 GHz -48.03 dBm -38.03d8 7 2.57500 GHz
3'ehnan cus T3n'ch asn S3n'Eh as 383320 cus
oy WRRNN w8 T

Diate: 16.MOW 2016

Channel |

20850 | 100

RB Channel | 21350

| 100 RB

[Muttiview | spectrum

[ [ (murivew | spectrum

Ref Level 22,90 dm  Offset 15.00 G

Ref Level Offset

; Al e ;
e F_his_c " e _SPURIOUS_LTNE_has_of "
: 20
0o 0080
o e ———] |ro— ul
i
il |
1 10 dum !
21 | |
! |
] N
. R e et 4 |
//-‘”“'A(- =
T
I — ~
7166 Griz 17605 pis 5.0 0, 7505 iz | [F 2.5805 Gz 5601 pis 4.1 W, Span 41,0 Wiz
2 Result Summary 2 Result Summary
Range Low | | REW. L Frequency 1 cabs | ALt [= Rangelow | I RBW L Frequency L Powerabs | ALinit [=
e 530,000 iz 2.49042 GHz A3 2580 G 200,000 iz 2.56106 GHz 96
2.49498 GHz 2.57000 GHz
2.49579 GHz 2.57005 GHz
5600 GHz 2.57107 GHz |
2.49897 GHz 57500 GHz -
aan Zan o

Diata: 16 NOW 2016 2

Diatar 16 NOW 2016 2

<Channel B

and Edge>

Channel |

20850 |

100 RB

Channel | 21350

| 100 RB

Kaysigh Spactrum Antyzer - Swagt SA

o[

[— Kersight Spectnm Anabyaer - Swagt $4 .
RL R Y. ] 10:45:26 PMOct 31, 2015 RL R Aouen 10:46:01 PMOCE 31, 3016
Marker 1 2.499992000000 GHz ] Avg Type: Log-Pur T Peak Search | fpyarker 1 2.570000000000 GHz ) Avg Type: Log-Pur et 3345 5| PeakSearch
Wids = Trig: Free Run Wids T Trig: Free Run s
IFGainLow — #Atten: 30 dB \Feainlow ™ #Atten: 30 dB ceT/ANNNN N
NextPeak| NextPeak|
Ref Offset 16 dB Mkr1 2.499 992 GHz Ref Offset 16 dB Mkr1 2.570 000 GHz
{ggeiey _Ref 35.00 dBm -36.32 dBm {ggeien _Ref 35.00 dBm -34.28 dBm
2 Next Pk Right| | ., Next Pk Right
Next Pk Left] Next Pk Left]
5.0 5.0
500 [ 500 j
{f Marker Delta) Marker Delta)
1 1300 \ w113l
=0 / Mkr—cF| | ©° M Mkr—CF|
1
0 0 —
._.—-—-—A—-——..’—‘--—m--‘-u———--v-—’—""" - ~rrran———
45 Mkr—RefLvl| | 4= Mkr—RefLvi|
&5 L1
More| More|
Center 2,500000 GHz Span 8.000 MHz "2l | Center 2.570000 GHz Span £.000 Mz tofz
#VBIW 560 kHz #Sweep 1.000 s (1001 pts) #VBIW 560 kHz #Sweep 1.000 5 {1001 pts)

#Res BW 180 kHz
Iusa

STATUS.

#Res BW 180 kHz
Iusa

STATUS.
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45 Peak to Average Ratio

45.1 Limits of Peak to Average Ratio Measurement

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

45.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER | I: SPECTRUM
ANALYZER

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

LTE Band 7
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Frequenc Frequenc
Channel q y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20775 2502.5 3.07 4.26 20800 2505.0 3.02 4.57
21100 2535.0 3.72 4.93 21100 2535.0 3.78 4.93
21425 2567.5 3.40 4.65 21400 2565.0 3.61 4.70
Spectrum Plot of Worst Value
5 MHz / QPSK 5 MHz / 16QAM
_kjmmwm.n.w‘»ms..?. - - . e _kjmnwm.n.w‘»ms..?. - " - ]
Center Freq 2.535000000 GHz ‘ Center an 2535000000 GHz Radio Std ‘l:‘unl. : at ¥ Center Freq 2.535000000 GHz ‘ Center an 2635000000GHz Radio sxu:'t:;m . Frequency
rig: Free Ru Counts:1.00 M/1.00 Mpt. Trig: Free Counts:1.00 M/1.00 Mpt.
!FGamlow SAmn 048 !FGamlow #Atten: JDdE
Average Power 1009 Average Power 1009
Center Freq| - Center Freq|
23'57 dBm \ 2535000000 GHz| 22'33 dBm \\\ 2535000000 GHz|
50.95 % at 0dB | 10%[— 4453 %at0dB | 0%
1% \ 1% 4
\ «
100%  2.30dB 01 % 1 100%  295dB 01 % |
1.0% 3.48dB 1.0% 463 dB
01%  372dB ‘ soosoom|| 01% 49308 \ 5 0000 e
001% 378ds | 0% ute venll 0019%  501d8 | 001% : aute Men|
0001% 3.83dB Freqonsa] | 0001% 51248 \ Freqortse
0.0001% 3.85dB | 0.001% owf | 00001% 521dB | 0c01%} ! ! ok
Peak 3.87dB Peak 5.26 dB
27.54 dBm 27.64 dBm \
0.0001 % 0dB S5 a8 0.0001 % 0dB Ddﬁ
Info B 5.0000 MHz Info B 5.0000 MHz
10 MHz / QPSK 10 MHz / 16QAM
] K:yqllsmumlmkpn‘hw-m[(ﬂf - . === | K:yqllsmumlmkpn‘hw-m[(ﬂf - i = =
Centor Freq 2535000000 GHz ] oo qu mwumw ) R Std None @nY | [Center Freq 2535000000 GHz | Corts qu mwummn Radio Std: None Frequency
Trig: Free Counts:1.00 M/1.00 Mpt. Trig: Free Counts:1.00 M/1.00 Mpt.
#AFGain: luw #Atten: 30 dEi #AFGain: luw #Atten: 30 dEi
Average Power 100 Average Power 100
Center Fi Center Fi
23.76 dBm \ 2535;;:1:50 r?:: 22.41 dBm \\\\ 2535;;:1:50 r?::
50.38 % at 0dB 10% 43.93 % at 0dB 10 %f— \\
\
1% \ 1% ,\
100%  2.33dB 01 % \ 100%  293dB 1% |
10% 3548 10%  464d8 i
01%  378dB comeomp|| 01% 48308 10000000 Wi
001% 384ds | 201% B venll 0019%  505d8 | 001%[—1 ‘ aute Men|
0.001% 3.87dB Freqonse | 0001% 51148 Freqortse
0.0001 % 3.90dB 0.001 %, ouz|] 0.0001% 5.15dB 0.001 %, 1 | 0H|
Peak 3.92dB Peak 5.15dB
27.68 dBm 27.56 dBm
0.0001 % 0dB S5 a8 0.0001 % 0dB Ddﬁ
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
Frequenc Frequenc
Channel q y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20825 2507.5 3.07 4.09 20850 2510.0 3.21 4.16
21100 2535.0 3.79 4.95 21100 2535.0 3.90 4.91
21375 2562.5 3.55 4.68 21350 2560.0 3.40 4.50
Spectrum Plot of Worst Value
15 MHz / QPSK 15 MHz / 16QAM
T ——r— - - [ | T - . e
Coniar Freq 2535000000 GHz g FNHq zsmuuogoo’:z :WW om Eh[dl.; StdiNona quency Conter Freq 2535000000 GHz ] gemec Fre: zsmuuogoo’:z ";vm;1 om Enlm; st Nome | Frequency
#FGain:Low ﬂ:nnm;ﬂdg o i #FGain:Low m::m 048 o i
Average Power 1009 Average Power 1009
Center Freq| - Center Freq|
23.75 dBm AN 2535000000 GHz| 22.32dBm ™ 2535000000 GHz|
50.05 % at 0dB 0% AN 43.75 % at 0dB 10%) T \.‘
\
\ \
1% : 1% T
| |
10.0% 232dB 01% | 10.0% 297 dB 01%
1.0% 3.55 dB 1.0% 471d8B
01%  379dB sommone|| 01% 49548 25.000000 Wil
001% 383ds | 01% ute venll 0019  502d8 | 001% : aute Men|
0001% 3.85dB Freqomsey | 0001%  5.07dB Freqoftset
0.0001 % 3.86dB 0.001 %, oMzl ] 0.0001% 5.11dB 0.001 %, 0 Ha|
Peak 3.89dB Peak 5.22dB
27.64 dBm 27.54 dBm
0.0001 % 5 = 0.0001 % 5 Dﬁ
Info BW 25,000 MHz Info BW 25,000 MHz
s Srans s Srans
20 MHz / QPSK 20 MHz / 16QAM
e Keysight Spectnum Analyaer - Power Stat CCOF . |t [futm] = Keysight Spectnum Analyzer - Power Stat CCOF . =
ke;:rer Freq 2.5635000000 GHz \ Center qu mwumw & Radio s None' quency ke;:rer Freq 2.535000000 GHz \ Center qu mmmw “ Radio S ome Frequency
Trig: Free: Counts:1.00 M/1.00 Mpt Trig: Free: Counts:1.00 M/1.00 Mpt
#AFGain: luw #Atten: 30 dEi #AFGain: luw #Atten: 30 dEi
Average Power 100 Average Power 100
Center Freq| Center Freq|
23'42 dBm \\ 2535000000 GHz| 22'35 dBm \\\ 2535000000 GHz|
49.27 % at 0dB 0% 44.15 % at 0dB 10 %]
\\
1% ‘\ 1% 'I‘
100% 236d8 | ., \ 100%  297dB | 4,4
1.0% 3.66 dB 1.0% 4.67 dB
01%  3.90dB ooy | 0.1%  4.91d8 25.000000 Wil
001% 397ds | %01% B veoll 0019  408ds | 001% auto Men
0.001% 4.00dB Freqomsed | 0001%  5.04dB Freqoftset
0.0001 % 4.03dB 0.001 %, oMzl | 0.0001% 5.07dB 0.001 %, 0 Ha|
Peak 4.03dB Peak 5.20dB
27.45dBm 27.55dBm
0.0001 % 5 = 0.0001 % 5 Dﬁ
Info BW 25,000 MHz Info BW 25,000 MHz
s Srans s Srans
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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 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 B

and 7

Channel 21100

5 MHz / QPSK

Frequency Range : 30 MHz ~ 3 GHz

Frequency Range : 3GHz ~ 26 GHz

[ Kepsight Spectnm Analyzer - Swapt 54

AL R
Marker 1 2.627097854893 GHz ]

A aicn
Avg Type: Log-Pwr

o | i |

[ Kepsight Spectnum Analyzer - Swagt 54

Peak Search

10:09:37 PMOCt 31, 2016

BL R Aion
Marker 1 7.695684784239 GHz Avg Type: Log-Pwr

o | i |

Peak Search

WO: Fast Gy 1ri0: Free Run WO Fast 7 Trig: Free Run TYEE| M
IFGain-Low + #Auen: 30 dB IFGain:High — #Atten: 0 dB eT|P NNNNN
Mkr1 2.627 10 GHz NextPeak Mkr1 7.695 7 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -33.05 dBm {ggeiey _Ref -5.00 dBm -56.02 dBm
Next Pk Right| | . Next Pk Right
- 112810 o
Next Pk Left] Next Pk Left]
5.0 e
Sm -45.0
Marker Delta) 1 Marker Delta)
“ P
45 Mkr—RefLvl| | = Mkr—Ref Lvij
More| More|
Start 0.030 GHz Stop 3.000 GHz "2 | start 3.00 GHz Stop 26.00 GHz Tof2
#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)
Iiusa ctare Iimse s,
10 MHz / QPSK
Frequency Range : 30 MHz ~ 3 GHz Frequency Range : 3 GHz ~ 26 GHz
- | Kaysight Spectrum Analyzer - Swept 54 - =

b kL R
Earker 125.697534876744 GHz

#Res BW 1.0 MHz
Iust,

STATUS.

[ Keysight Spectrum Anslyzer - Swegtt &
RL R Aouen MOct 31, 2016 Aouen 10:10:10 PMOCE 31, 3016
Marker 1 2.787337366868 GHz Avg Type: Log-Pur ’—z si55| PeakSearch Avg Type: Log-Pur 1 Peak Search
PRO: Fast o Trig: Free Run i A WO: Fast 7 Trig: Free Run TYEE| M
IFGain-low  #Atten: 30 48 oerlP NNNNN \FCalndligh * #Amen: 0dB o=T|P NNNN N
NextPeak| NextPeak|
Ref Offset 16 dB Mkr1 2.787 34 GHz Ref Offset 16 dB Mkr1 25.697 5 GHz
{ggeiey _Ref 35.00 dBm -32.40 dBm {ggeiey _Ref -5.00 dBm -57.74 dBm
Next Pk Right| | . Next Pk Right
. 413500
Next Pk Left] Next Pk Left]
5.0 e
Sm -45.0
Marker Delta) Marker Delta)
8 =
. s 25 "
= Iy Mkr—.cF| | ©° MKkr-.CF|
50 750
50 mkr—RefLvl[ | = Mkr—Ref Ll
More| More|
1 0f 2|
Start 0,030 GHz Stop 3.000 GHz "l |start 300 GHz Stop 26.00 GHz o3
#VBW 3.0 MHz #Sweep_501.3 ms (20000 pts) #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)

#Res BW 1.0 MHz
usc

STATUS.
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LTE Band 7

Channel 21100

15 MHz / QPSK

Frequency Range : 30 MHz ~ 3 GHz

Frequency Range : 3GHz ~ 26 GHz

= Keysight Spectnm Analyzer - Sweprt S4

o | i |

o | i |

#Res BW 1.0 MHz
Iust,

STATUS.

o Keysight Spectrum Analyzer - Swept $4.
RL R Aouen 10:31:03 PMOct 31, 2015 Peak Search L R Aouen 10:10:37 PMOCE 31, 3016 Peak Search
Marker 1 2.697341867093 GHz T Avg Type: Log-Pur e Marker 1 5112655632762 GHz ) Avg Type: Log-Pur g 1
WO: Fast Gy 1ri0: Free Run WO Fast 7 Trig: Free Run £ My
IFGain-low  #Atten: 30 48 LL \FCalndligh * #Amen: 0dB o=T|P NNNN N
Ref Offset 16 dB Mkr1 2.697 34 GHz NextPeak Ref Offset 16 dB Mkr1 5.112 7 GHz NextPeak
{ggeiey _Ref 35.00 dBm -33.19 dBm {ggeiey _Ref -5.00 dBm -56.01 dBm
Next Pk Right| | . Next Pk Right
. 1 3500080
Next Pk Left] Next Pk Left]
5.0 e
Sm -45.0
Marker Delta) 1 Marker Delta)
e = 4
. 41 9000 P -
“ r Mkr—cF | #° Mkr—CF|
0 a0
45 Mkr—RefLvl| | = Mkr—Ref Lvij
More| More|
Start 0.030 GHz Stop 3.000 GHz "2 | start 3.00 GHz Stop 26.00 GHz Tof2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep_501.3 ms (20000 pts) #Res BW 1.0 MHz #VBIW 3.0 MHz #Sweep 501.3 ms (20000 pts)
Iiusa ctare Iimse s,
20 MHz / QPSK
Frequency Range : 30 MHz ~ 3 GHz Frequency Range : 3 GHz ~ 26 GHz
o Keysight Spectrum Analyzer - Swegt $4 - | o il o Keysight Spactaim Analyzer - Swept S4 - P =
RL R NSEIN Aouen 10:40:31 PMOct 31, 2016 RL R Aouen 10:11:04 PMOCE 31, 3016
Marker 1 2737141857093 GHz T Avg Type: Log-Pur Tiasq| PeakSearch |y er15.102305115256 GHz ) Avg Type: Log-Pur g 1 Peak Search
WO Fast 7 Trig: Free Run | M WA No-Fas T= Trig: FreeRun M
IFGain-low  #Atten: 30 48 oerlP NNNNN \FCalndligh * #Amen: 0dB o=T|P NNNN N
Mkr1 2.737 14 GHz NextPeak Mkr1 5.102 3 GHz NextPeak
Ref Offset 16 dE Ref Offset 16 dE
{ggeiey _Ref 35.00 dBm -33.26 dBm {ggeiey _Ref -5.00 dBm -53.22 dBm
Next Pk Right| | . Next Pk Right
. 1 3500080
Next Pk Left] Next Pk Left]
5.0 e
Sm -45.0
Marker Dettal ﬂ‘l Marker Dettal
" =
. 41 9000 P ,
“ ¥ Mkr—cF | “° MKr—CF|
0 L 260
450 Mkr—RefLvl| | = Mkr—RefLvi|
More| More|
Start 0.030 GHz Stop 3.000 GHz "2 | start 3.00 GHz Stop 26.00 GHz Tof2
#VBW 3.0 MHz #Sweep_501.3 ms (20000 pts) #VBIW 3.0 MHz #Sweep 501.3 ms (20000 pts)

#Res BW 1.0 MHz
usc

STATUS.
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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
Level ({dBm) Date: 2016-11-05

0

-10.0

-20.0

PART 2F(B7/B41)

40.0 7

-70.0

30 3824, T618. 1412, 15206. 19000
Frequency {(MHz)

Site : 966 chamber 1
Condition: PART 27(B7/B41) Horizontal
Remark : LTE Band 7 Link CH21160
Tested by: Charles Hsiao
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

97.77 -58.96 -48.73 -25.80 -33.96 -18.23 Peak
162.83 -48.63 -41.16 -25.88 -23.63 -7.47 Peak
247.89 -61.7@ -56.17 -25.8@ -36.78 -5.53 Peak
454,80 -69.84 -85.88 -25.80 -44.84 -3.96 Peak
649.38 -67.21 -67.99 -25.88 -42.21 -8.12 Peak
808.20 -61.54 -63.46 -25.8@ -36.54 1.92 Peak

5870.08 -42.79 -62.18 -25.88 -17.79 19.39 Peak
pp 7685.08 -28.20 -51.19 -25.80 -3.20 22.99 Peak

e oy R I = W N

Report No.: RF161020C01-6 Page No. 39/ 44 Report Format Version: 6.1.1




y
(V] E,’—
OA
e&gw
1828

BUREAU
| VERITAS |

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
i.}Leﬂ.lb%:‘l (dBm) Date: 2016-11-05
-10.0|
-20.0|
PART 2F(B7/B41)
-30.0]
7
-40.0|
-50.0|
P
-60.0|
H 4 O
g
-70.0|
8 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark : LTE Band 7 Link CH21100
Tested by: Charles Hsiao
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 47.28 -54.17 -41.86 -25.88 -29.17 -13.11 Peak
2 92.91 -63.45 -52.94 -25.80 -38.45 -18.51 Peak
3 177.69 -53.38 -47.58 -25.80 -28.38 -5.88 Peak
4 481.30 -64.77 -60.84 -25.80 -39.77 -4.73 Peak
5 784.60 -66.99 -66.54 -25.80 -41.99 -8.45 Peak
6 814.50 -62.96 -64.81 -25.80 -37.96 1.85 Peak
7 5070.80 -39.15 -58.54 -25.80 -14.15 19.39 Peak
8 pp 7665.80 -28.67 -51.66 -25.8@ -3.67 22.99 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
DLe-v\el (dBm}) Date: 20161117
-10.0]
-20.0|
PART 2F(B7/B41)
-30.0|
-40.0| 7
-50.0|
L
-50.0|
56
-710.0] [
B 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) Horizontal
Remark : LTE_Band 7_Link_CH21106
Tested by: Charles Hsiao
Read Limit  Ower
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 96.69 -58.22 -47.93 -25.80 -33.22 -18.29 Peak
2 178.13 -59.69 -52.98 -25.80 -34.69 -6.71 Peak
3 207.66 -59.12 -53.84 -25.80 -34.12 -6.08 Peak
4 435.19 -71.87 -68.34 -25.80 -46.87 -3.53 Peak
5 605.20 -67.97 -68.34 -25.80 -42.97 0.37 Peak
6 799.18 -67.88 -68.95 -25.80 -42.88 1.95 Peak
7 5@79.08 -41.85 -61.24 -25.008 -16.85 19.39 Peak
8 pp 7605.80 -28.55 -51.54 -25.88 -3.55 22.99 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
oLeHel (dBm}) Date: 2016-11-17
-10.0]
-20.0]
PART 2F(B7/B41)
-30.0|
.
-40.0|
-50.0|
-50.0|
CR
q
7o.0[ i
B 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark : LTE_Band 7_Link_CH21100
Tested by: Charles Hsiao
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 47.82 -48.88 -35.69 -25.80 -23.80 -13.11 Peak
2 146.18 -65.79 -57.93 -25.80 -48.79 -7.86 Peak
3 285.50 -66.65 -68.54 -25.88 -41.65 -6.11 Peak
4 545.08 -71.18 -69.16 -25.80 -46.18 -2.82 Peak
5 777.48 -68.89 -69.43 -25.00 -43.89 8.54 Peak
] 882.40 -66.280 -68.59 -25.80 -41.20  2.39 Peak
7 5078.80 -39.24 -58.63 -25.8@ -14.24 19.39 Peak
8 pp 7685.80 -29.17 -52.16 -25.800 -4.17 22.99 Peak
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5 Pictures of Test Arrangements

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

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

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565

Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END -
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