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1. ATTESTATION OF TEST RESULTS

SONY MOBILE COMMUNICATIONS, INC.
Applicant Name and Address 4-12-3 HIGASHI-SHINAGAWA,
SHINAGAWA -KU, TOKYO, 140-0002, JAPAN
FCC ID PY7-11821Y
EUT Description GSM/WCDMA/LTE PHONE WITH BT, DTS/UNII A/B/G/N/AC & NFC
Serial Number BH9000D9BB, BH900064BB, BH900031BB, BH9000BEBB
Date Tested FEBRUARY 12, 2018 - FEBRUARY 17, 2018
Applicable Standards FCC CFR 47 PART 22H, 24E and 27F,H,L,M
Test Results COMPLIES

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL Verification Services Inc. based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken into account and are
published for informational purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. This document may not be altered or revised in any way unless done so by UL
Verification Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this document not
carried out by UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be
used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government (NIST Handbook 150, Annex A). This report is written to support
regulatory compliance of the applicable standards stated above.

Approved & Released For Prepared By:
UL Verification Services Inc. By:

e TR @_
Htoow_/

w

Dan Coronia Kiya Kedida
Operations Leader Project Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.26:2015, ANSI/TIA-603-E-2016, FCC
CFR 47 Part 2, Part 22, Part 24, Part 27, FCC KDB 971168 D01 v03.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266 Benicia Street, Fremont,
California, USA. The following table identifies which facilities were utilized for radiated emission measurements
documented in this report. Specific facilities are also identified in the test results sections.

47173 Benicia Street 47266 Benicia Street
Chamber A (IC:2324B-1) Chamber D (IC:22541-1)
[0 Chamber B (I1C:2324B-2) Chamber E (1C:22541-2)
[J Chamber C (IC:2324B-3) Chamber F (IC:22541-3)
Chamber G (IC:22541-4)
Chamber H (1C:22541-5)

Oogig|o

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been calibrated in accordance with
the manufacturer's recommendations, and is traceable to recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable Loss (dB) —
Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

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

DATE: MARCH 08, 2018

PARAMETER UNCERTAINTY
Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Radiated Disturbance,1000 to 18000 MHz 4.32 dB
Radiated Disturbance,18000 to 26000 MHz 4.45 dB
Radiated Disturbance,26000 to 40000 MHz 5.24 dB
Occupied Channel Bandwidth 10.39 %
Temperature 0.9 °C
Supply voltages 10.45 %
Time +0.02 %

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT
The EUT is a GSM/WCDMA/LTE PHONE WITH BT, DTS/UNII A/B/G/N/AC & NFC
5.2. MAXIMUM OUTPUT POWER

ERP/EIRP LIMIT
FCC: §2.1046, §22.913, §24.232, §27.50

EIRP/ERP TEST PROCEDURE
ANSI C63.26:2015/ TIA-603-E Clause 2.2.17
KDB 971168 Section 5.6

ERP/EIRP = PMeas + GT - LC

where: ERP/EIRP = effective or equivalent radiated power, respectively (expressed in the same units as PMeas, typically
dBW or dBm);

PMeas = measured transmitter output power or PSD, in dBm or dBW;

GT = gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP);

LC = signal attenuation in the connecting cable between the transmitter and antenna, in dB.2

For devices utilizing multiple antennas, KDB 662911 provides guidance for determining the effective array transmit
antenna gain term to be used in the above equation.

The transmitter has a maximum average conducted and ERP / EIRP output powers as follows:

Page 9 of 159

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12132671-E1V2
FCC ID: PY7-11821Y

DATE: MARCH 08, 2018

GSM MODES
Part 22 850MHz
. Conducted (Average) Antenna Gain ERP Limit Margin
Frequency range (MHz) Modulation (dBm) (dB) T vy (dBm) (dB)
824- 849 GPRS 32.80 -5.20 25.45 350.8 38.5 -13.0
EGPRS 26.90 -5.20 19.55 90.2 38.5 -18.9
Part 24 1900MHz
' Conducted (Average) Antenna Gain EIRP Limit Margin
Frequency range (MHz) Modulation (dBm) (dB) T vy (dBm) (dB)
1850-1910 GPRS 28.30 -6.20 22.10 162.2 33.0 -10.9
EGPRS 25.40 -6.20 19.20 83.2 33.0 -13.8
WCDMA MODE
Part 22 Band 5
. Conducted (Average) Antenna Gain ERP Limit Margin
Frequency range (MHz) Modulation (dBm) (dB) 9B N (dBm) (dB)
804- 849 REL 99 24.40 -5.20 17.05 50.7 38.5 214
HSDPA 23.40 -5.20 16.05 40.3 38.5 -22.4
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LTE BAND 4
Part 27
EIRP Limit (dBm) 30.00
Antenna Gain (dBi) -6.00
Bandwidth Frequency . Conducted EIRP Average .
(MHz) Range Modulation Average dBm mW Margin (dB)
(MHz) (dBm)
QPSK 22.6 16.6 45.7 -13.4
1.4 16QAM 22.3 16.3 42.7 -13.7
64QAM 22.5 16.5 44.7 -13.5
QPSK 22.6 16.6 45.7 -13.4
3.0 16QAM 22.5 16.5 44.7 -13.5
64QAM 22.6 16.6 45.7 -13.4
QPSK 22.6 16.6 45.7 -13.4
5.0 16QAM 22.6 16.6 45.7 -13.4
64QAM 22.6 16.6 45.7 -13.4
17101755 QPSK 22.5 16.5 44.7 -13.5
10.0 16QAM 22.5 16.5 44.7 -13.5
64QAM 22.5 16.5 44.7 -13.5
QPSK 22.8 16.8 47.9 -13.2
15.0 16QAM 22.6 16.6 45.7 -13.4
64QAM 22.8 16.8 47.9 -13.2
QPSK 22.6 16.6 45.7 -13.4
20.0 16QAM 22.7 16.7 46.8 -13.3
64QAM 22.7 16.7 46.8 -13.3
LTE BAND 5
Part 22
ERP Limit (dBm) 38.45
Antenna Gain (dBi) -5.20
Bandwidth Frequency . Conducted ERP Awerage .
(MHz) Range Modulation | Awerage dBm mW Margin (dB)
(MHz) (dBm)
QPSK 24.7 17.35 54.3 -21.1
1.4 16QAM 24.0 16.65 46.2 -21.8
64QAM 22.7 15.35 34.3 -23.1
QPSK 24.8 17.45 55.6 -21.0
3.0 16QAM 24.0 16.65 46.2 -21.8
64QAM 22.7 15.35 34.3 -23.1
824-849 QPSK 24.8 17.45 55.6 -21.0
5.0 16QAM 24.0 16.65 46.2 -21.8
64QAM 22.7 15.35 34.3 -23.1
QPSK 24.7 17.35 54.3 -21.1
10.0 16QAM 24.0 16.65 46.2 -21.8
64QAM 22.5 15.15 32.7 -23.3
LTE BAND 7
Part 27
EIRP Limit (dBm) 33.00
Antenna Gain (dBi) -9.20
Bandwidth Frequency _ Conducted EIRP Average _
(MHz) Range Modulation | Awverage dBm mW Margin (dB)
(MHz) (dBm)
QPSK 22.7 13.5 22.4 -19.5
5.0 16QAM 22.6 13.4 21.9 -19.6
64QAM 22.4 13.2 20.9 -19.8
QPSK 22.5 13.3 21.4 -19.7
10.0 16QAM 22.5 13.3 21.4 -19.7
64QAM 22.2 13.0 20.0 -20.0
2500-2570 QPSK 22.6 13.4 21.9 -19.6
15.0 16QAM 22.5 13.3 21.4 -19.7
64QAM 22.5 13.3 21.4 -19.7
QPSK 22.3 13.1 20.4 -19.9
20.0 16QAM 22.7 13.5 22.4 -19.5
64QAM 22.7 13.5 22.4 -19.5
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LTE BAND 12
Part 27
ERP Limit (dBm) 34.77
Antenna Gain (dBi) -8.60
) Frequency Conducted ERP Awerage
Bar':/?:'dth Range Modulation | Average oB W Margin (dB)
(MHz) (MHz) (dBm) m m
QPSK 24.9 14.15 26.0 -20.6
1.4 16QAM 24.0 13.25 21.1 -21.5
64QAM 22.8 12.05 16.0 -22.7
QPSK 24.8 14.05 25.4 -20.7
3.0 16QAM 24.0 13.25 21.1 -21.5
64QAM 22.8 12.05 16.0 -22.7
699-716 QPSK 24.8 14.05 25.4 -20.7
5.0 16QAM 24.0 13.25 21.1 -21.5
64QAM 22.6 11.85 15.3 -22.9
QPSK 24.8 14.05 25.4 -20.7
10.0 16QAM 23.7 12.95 19.7 -21.8
64QAM 22.5 11.75 15.0 -23.0
LTE BAND 13
Part 27
ERP Limit (dBm) 34.77
Antenna Gain (dBi) -4.80
Bandwidth Frequency . Conducted ERP Awerage .
MH Range Modulation | Average dB W Margin (dB)
(MHz) (MHz) (dBm) AL i
QPSK 24.7 17.75 59.6 -17.0
5.0 16QAM 23.9 16.95 49.5 -17.8
64QAM 22.3 15.35 34.3 -19.4
77787 QPSK 24.7 17.75 59.6 -17.0
10.0 16QAM 23.7 16.75 47.3 -18.0
64QAM 22.6 15.65 36.7 -19.1
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LTE BAND 41
Part 27
EIRP Limit (dBm) 33.00
Antenna Gain (dBi) -11.00
Bandwidth Frequency . Conducted EIRP Average .
(MHz) Range Modulation | Awerage dBm mW Margin (dB)
(MHz) (dBm)
QPSK 22.4 11.4 13.8 -21.6
5.0 16QAM 22.0 11.0 12.6 -22.0
64QAM 22.0 11.0 12.6 -22.0
QPSK 22.3 11.3 13.5 -21.7
10.0 16QAM 22.0 11.0 12.6 -22.0
64QAM 22.0 11.0 12.6 -22.0
2496-2690 QPSK 22.4 11.4 13.8 -21.6
15.0 16QAM 22.0 11.0 12.6 -22.0
64QAM 22.0 11.0 12.6 -22.0
QPSK 22.2 11.2 13.2 -21.8
20.0 16QAM 22.1 111 12.9 -21.9
64QAM 22.2 11.2 13.2 -21.8
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5.3. MAXIMUM ANTENNA GAIN

Please see table below:

LTE Bands G‘Z’i‘:‘e&";)
GSM850, 824-849MHz 5.2
GSM1900, 1850-1910MHz 6.2
WCDMA Band 5, 824-849MHz 5.2
LTE Band 4, 1710 — 1755 MHz 6.0
LTE Band 5, 824 — 849 MHz 5.2
LTE Band 7, 2500 — 2570 MHz 9.2
LTE Band 12, 699 — 716 MHz 8.6
LTE Band 13, 777 — 787 MHz 4.8
LTE Band 17, 704 — 716 MHz 8.3
LTE Band 41, 2496 — 2690 MHz 11.0
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5.4. WORST-CASE CONFIGURATION AND MODE

The EUT supports LTE Bands of:
Band 4, Band 5, Band 7, Band 12, Band 13, Band 17, and Band 41.

LTE Band 17 (704-716MHz, 5/10MHz bandwidth) is covered by LTE Band 12 because it is a subset of LTE band 12 and
they have the same output power.

The worst-case scenario for all measurements is based on the average conducted output power measurement
investigation results. Output power measurements were measured on QPSK, 16QAM, and 64QAM modulations. It was
found that QPSK, and 16QAM results were worst case. All testing was performed using QPSK, and 16QAM modulations
to represent the worst case.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, & Z, and it was determined that X-

Axis with AC/DC Adapter and headset was worst-case orientation; therefore, all final radiated testing was performed with
the EUT in X-Axis with AC/DC Adapter and headset orientation.
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5.5. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number
AC adapter SONY UCH12 VB17W46601037
Audio & Charging Cable SONY 1312-8675.1B YYWWSSPCXXXXXXC
DC Power Supply Ametek XT 15-4 T463
Earphone SONY MH410c N/A
/0 CABLES (RF Conducted Test)
1/0 Cable List
Cable # of identical Cable
No Port ports Connector Type Cable Type Length (m) Remarks
1 RF Out 1 Spectrum Analyzer Shielded None NA
2 | Antenna Port 1 EUT Shielded 0.1m NA
3 RF In/Out 1 Communication Test Set | Shielded im NA
I/0 CABLES (RF Radiated Test)
1/0 Cable List
Cabl # of Cable
e No Port identi Connector Type Cable Type I Remarks
1 USB 1 AC Adapter Un-shielded | 1.2m No
2 Jack 1 Headset Shielded im No
3 |USB/Headphone Jack| 1 USB Type-C/Audio Un-shielded .2m Audio & Charging Cable
4 RF In/out 1| Communication Test Set | Un-shielded 2m No
TEST SETUP

The EUT is continuously communicated to the call box during the tests.
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CONDUCTED SETUP

Communication
Test Set

Directional
Coupler

Spectrum
Analyzer

RADIATED SETUP

' Communication
3 1 Test Set

AC MAINS
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T862 6/9/2018
Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T1165 06/24/18
Spectrum Analyzer, PXA 3Hz to 44GHz Keysight N9030A T1466 04/11/18
Spectrum Analyzer, PSA 3Hz to 44GHz Keysight E4446A T123 12/14/18
Directional Coupler Mini-Circuits ZUDC10-183+ T1136 06/18/18
Highpass Filter, 2.7 GHz Micro-Circuits H2G518G6 T772 07/05/18
Highpass Filter, 1 GHz Micro-Tronics HPM18129 T889 02/21/18
Highpass Filter, 4GHz Micro-Tronics HPM13351 T1241 07/19/18
Wideband Communication Test Set, Call Box R&S CMW500 T959 connection purpose only
Wideband Communication Test Set, Call Box R&S GmbH & Co. KG CMW500 T971 connection purpose only
Chamber, Environmental Thermotron SE-600-10-10 80 2/22/2019
DC power supply, 8V@ 3Aor15V@2A Agilent / HP E3610A None CNR
| UL AUTOMATION SOFTWARE
CLT Software UL UL RF Ver 1.7, November 2015
Power Measurement Software UL UL RF Ver 2.2, June 2017

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the calibration.
2. Equipment listed above that has a calibration due date during the testing period, the testing is completed before

equipment expiration date.
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7. RF OUTPUT POWER VERIFICATION

EUT includes different power levels for head use configuration and body use configuration and the below tables contain
the highest of all configurations average conducted output powers as follows
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7.1.

GSM

Using CMW500 Communication Test Set

Function: Menu select > GSM Mobile Station > GSM 850/900/1800/1900

Press Connection control to choose the different menus
Press RESET > choose all to reset all settings

Connection Press Signal Off to turn off the signal and change settings
Network Support > GSM+GPRS or GSM+EGPRS
Main Service > Packet Data
Service selection > Test Mode A — Auto Slot Config. off
MS Signal Press Slot Config bottom on the right twice to select and change the number of time slots and
power setting
> Slot configuration > Uplink/Gamma
> 33 dBm for GPRS 850/900
> 27 dBm for EGPRS 850/900
> 30 dBm for GPRS1800/1900
> 26 dBm for EGPRS1800/1900
BS Signal Enter the same channel number for TCH channel (test channel) and BCCH channel
Frequency Offset > +0Hz
Mode > BCCH and TCH
BCCH Level > -85 dBm (May need to adjust if link is not stable)
BCCH Channel > choose desire test channel [Enter the same channel number for TCH
channel (test channel) and BCCH channel]
Channel Type > Off
PO> 4 dB
Slot Config > Unchanged (if already set under MS Signal)
TCH > choose desired test channel
Hopping > Off
Main Timeslot > 3 (Default)
Network Coding Scheme > CS 4 (GPRS) and MCS5 (EGPRS)
Bit Stream > 2E9-1PSR Bit Pattern
AF/RF Enter appropriate offsets for Ext. Att. Output and Ext. Att. Input
Connection Press Signal On to turn on the signal and change settings
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RESULT

7.1.1. GSM 850MHz

| ID:

38206

| Date:

| 212118 |

GPRS (GMSK) - Coding Scheme: CS1

Band Ch No. Freq. Average (dBm)
(MHz) 1 slot 2 slots

128 824.2 32.7 30.7

850.0 190 836.6 32.8 30.8

251 848.8 32.8 30.9

EGPRS (8PSK) - Coding

Scheme: MCS5

Band Ch No. Freq. Average (dBm)
(MHz) 1 slot 2 slots
128 824.2 26.9 25.6
850.0 190 836.6 26.9 25.7
251 848.8 26.9 25.6
7.1.2. GSM 1900MHz
ID: | 38206 | Date: | 21218 |

GPRS (GMSK) - Coding Scheme: CS1

Band Ch No. Freq. Average (dBm)
(MHz) 1 slot 2 slots

512 1850.2 28.3 26.3

1900.0 661 1880.0 28.1 26.1

810 1909.8 28.1 26.1

EGPRS (8PSK) - Coding

Scheme: MCS5

Band Ch No. Freq. Average (dBm)
(MHz) 1 slot 2 slots

512 1850.2 254 24.6

1900.0 661 1880.0 25.2 24.5

810 1909.8 25.2 24.5
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72. WCDMA

TEST PROCEDURE

The transmitter output was connected to the input terminal of Directional Coupler via calibrated coaxial cable. The output
coupling terminal of the Directional Coupler was directly connected to a spectrum analyzer while the output through
terminal connected to the communication test set via calibrated coaxial cable.

The output power was measured with the spectrum analyzer at the low, middle and high channel in each band.
e Set the spectrum analyzer span wide enough or greater than the modulated signal BW.
e Set a spectrum analyzer at peak detection mode with VBW = RBW.= 26dB BW, typically 5MHz.
e Set a marker to point the corresponding peak value.

REL 99

The following tests were completed according to the test requirements outlined in section 5.2 of the 3GPP TS34.121-1
specification. The DUT supports power Class 3, which has a nominal maximum output power of 24 dBm (+1.7/-3.7).

Mode Subtest Rel99
Loopback Mode Test Mode 2
) Rel99 RMC 12.2kbps RMC
WCDMA General Settings Power Control Algorithm Algorithm2
Bc/Bd 8/15

HSDPA REL 5

The following 4 Sub-tests were completed according to Release 5 procedures in section 5.2 of 3GPP TS34.121. A
summary of these settings are illustrated below:

Mode HSDPA HSDPA HSDPA HSDPA
Subtest 1 2 3 4
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Set 1
Power Control Algorithm Algorithm 2
CDVA - [Tpe 215 115 1515 1515
Settings Bd 15/15 15/15 8/15 4/15
Bd (SF) 64
Bc/Bd 2/15 11/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
MPR (dB) 0 0 0.5 0.5
Dack 8
Dnax 8
HSDPA DCQl 8
Specific Ack-Nack repetition factor 3
Settings CQI Feedback (Table 5.2B.4) 4ms
CQlI Repetition Factor (Table 5.2B.4) 2
Ahs=Bhs/Bc 30/15
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HSPA (HSDPA & HSUPA) Setup Procedures used to establish the test signals

The following 5 Sub-tests were completed according to Release 6 procedures in table C, 11.1.3 of 3GPP TS34.121-1v13.
A summary of these settings are illustrated below:

Mode HSPA

Subtest 1 |2 [3 [ 4 |5

Loopback Mode Test Mode 1

Rel99 RMC 12.2 kbps RMC

HSDPA FRC H-Set 1

HSUPA Test HSPA

Power Control Algorithm Algorithm 2 Algorithm 1
WCDMA Bc 11/15 6/15 15/15 2/15 15/15
General Bd 15/15 15/15 9/15 15/15 0
Settings Bec 209/225 12/15 30/15 2/15 5/15

Bc/Bd 11/15 6/15 15/9 2/15 -

Bhs 22/15 12/15 30/15 4/15 5/15

Bed 1309/225 94/75 47/15 56/75 47/15

CM (dB) 1 3 2 3 1

MPR (dB) 0 2 1 2 0

DACK 8 0

DNAK 8 0
HSDPA DCQI 8 0
Specific Ack-Nack repetition factor 3
Settings CQl Feedback (Table 5.2B.4) 4ms

CQlI Repetition Factor (Table 5.2B.4) 2

Ahs = Bhs/Bc 30/15

E-DPDCCH 6 8 8 5 7

DHARQ 0 0 0 0 0

AG Index 20 12 15 17 21

ETFCI (from 34.121 Table C.11.1.3) 75 67 92 71 81

Associated Max UL Data Rate kbps 2421 174.9 482.8 205.8 308.9

Reference E-TFCls 5 5 2 5 1

Reference E-TFCI 11 11 11 11 67
HSUPA Reference E-TFCI PO 4 4 4 4 18
Specific Reference E-TFCI 67 67 92 67 67
Settings Reference E-TFCI PO 18 18 18 18 18

Reference E-TFCI 71 71 71 71 71

Reference E-TFCI PO 23 23 23 23 23

Reference E-TFCI 75 75 75 75 75

Reference E-TFCI PO 26 26 26 26 26

Reference E-TFCI 81 81 81 81 81

Reference E-TFCI PO 27 27 27 27 27

Maximum Channelization Codes 2xSF2 SF4
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HSPA+ REL 7
The following 1 Sub-test was completed according to Release 7 procedures in section 5.2 of 3GPP TS34.121. A summary
of these settings are illustrated below:

Table C.11.1.4: p values for transmitter characteristics tests with HS-DPCCH and E-DCH with 16QAM

Sub- | Pe Ba Bus Bec Ped Bed CM MPR | AG |E-TFCI| E-TFCI
test | (Noted) (Noted) (2x5F2) (2x5F4) (dB) (dB) Index | (Note 3) (boost)
(Note 4) (Note 4) (Note 2) | (Note 2) | (Note 4)
1 1 0 | 30M5 | 3015 | pugl: 30715 Beg3: 24/15 35 25 14 105 105
Bed2: 30/15 Bead: 24/15

Note 10 Aack, Anack and Acg = 30/15 with B, =30/15* .

Note 2. CM= 3.5 and the MPR is based on the relative CM difference, MPR = MAX({CM-1,0).

Note 3: DPDCH is not configured, therefore the B: is set to 1 and s = 0 by default.

Note 4. Pea can not be set directly; it is set by Absolute Grant Value.

Mote 5:  All the sub-tests require the UE to transmit 25F2+25F4 16QAM EDCH and they apply for UE using E-
DPDCH category 7. E-DCH TTl is set to 2ms TT1 and E-DCH table index = 2. To support these E-DCH
configurations DPDCH is not allocated. The UE is signalled to use the extrapolation algorithm.

RESULT
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7.2.1. WCDMA BAND 5

D: | M. | pate: | 21218 |
Freq. MPR Average
Band Mode UL Ch No. (MI_;) P ( dBmg)
4132 826.4 NA 24.3
Rel99 | RMC,12.2kbps | 4183 836.6 NA 243
4233 846.6 NA 24.4
4132 826.4 0 233
Subtest 1 4183 836.6 0 233
4233 846.6 0 234
4132 826.4 0 233
Subtest 2 4183 836.6 0 233
HSDPA 4233 846.6 0 234
4132 826.4 0.5 228
Subtest 3 4183 836.6 05 228
4233 846.6 0.5 229
4132 826.4 0.5 228
Subtest 4 4183 836.6 05 228
W-CDMA 4233 | 8466 | 05 22.9
Band 5
(E50MHE) 4132 826.4 0 232
Subtest 1 4183 836.6 0 233
4233 846.6 0 234
4132 826.4 2 213
Subtest 2 4183 836.6 2 213
4233 846.6 2 215
HSPA 4132 826.4 1 223
(HSDPA & |  Subtest3 4183 836.6 1 22.4
HSUPA) 4233 846.6 1 22.4
4132 826.4 2 213
Subtest 4 4183 836.6 2 213
4233 846.6 2 214
4132 826.4 0 233
Subtest 5 4183 836.6 0 233
4233 846.6 0 234
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73. LTE
CONDUCTED OUTPUT POWER MEASUREMENT PROCEDURE

All LTE bands conducted average power is obtained from the CMW500 telecommunication test set.

The following tests were conducted according to the test requirements outlined in section 6.2 of the 3GPP TS36.101
specification.

UE Power Class: 3 (23 +/- 2dBm). The allowed Maximum Power Reduction (MPR) for the maximum output power due to
higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1 of the 3GPP
TS36.101.

Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1,2 and 3

Modulation Channel bandwidth / Transmission bandwidth (Ngs) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 >8 >12 >16 >18 <1
16 QAM <5 <4 <8 <12 <16 <18 <1
16 QAM >5 >4 >8 >12 >16 >18 <2
64 QAM <5 <4 <8 <12 <16 <18 <2
64 QAM >5 >4 >8 >12 > 16 >18 <3

The allowed A-MPR values specified below in Table 6.2.4.-1 of 3GPP TS36.101 are in addition to the allowed MPR
requirements. All the measurements below were performed with A-MPR disabled, by using Network Signaling Value of
“NS_01".3

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

Network Requirements E-UTRA Band Channel Resources A-MPR (dB)
Signalling (sub-clause) bandwidth Blocks (Nrs)
value (MHz)
NS_01 6.6.2.1.1 Table 5.5-1 143,510, | 1aple 56-1 NA
15, 20
3 >5 =1
=6 =1
2,410, 23, 25,

NS_03 66221 35, 36 10 =6 =1

15 =8 =1

20 =10 =1

5 >6 =1
NS_04 66222 41

10, 15, 20 See Table 6.2.4-4
NS_05 66331 1 10,15,20 =50 =1
NS_06 66223 12,13, 14,17 14,3,5 10 Table 5.6-1 n/a
66223
NS_07 13 10 Table 6.24-2 | Table 6.24-2
66332
NS_08 66333 19 10, 15 =44 =3
=40 <1
NS_09 66334 21 10, 15 Ny <>
NS_10 20 15, 20 Table 6.24-3 | Table 6.24-3
NS_11 66221 23" 14,3,5,10 | Table 6.24-5 | Table 6.2.4-5
NS_32 - - -
Note 1:  Applies to the lower block of Band 23, i.e. a carrier placed in the 2000-2010 MHz region.
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MODES TESTED

LTE Band 4
LTE Band 5
LTE Band 7
LTE Band 12
LTE Band 13
LTE Band 17
LTE Band 41

RESULTS

EUT includes different power levels for head use configuration and body use configuration and the below tables contain
the highest of all configurations average conducted output powers as follows:

Note: LTE Band 17 (704-716MHz, 5/10MHz bandwidth) is covered by LTE Band 12 because it is a subset of LTE band 12
and they have the same output power.
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7.4. LTE BAND 4
| ID: | 38206 | Date: | 214/18 |
OUTPUT POWER FOR LTE BAND 4 (1.4 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | . ation | RE Ofet 5957 20175 20393
1710.7 MHz | 1732.5 MHz | 1754.3 MHz

1 0 204 205 22.6

1 2 204 225 22.6

1 5 204 224 225

QPSK 3 0 204 204 225

3 1 204 225 226

3 2 204 204 225

6 0 22.3 204 225

1 0 22.3 22.0 221

1 2 22.3 22 1 222

1 5 22.3 22.0 221

1.4 16QAM 3 0 221 222 221
3 1 22,2 223 202

3 2 221 222 221

6 0 21.8 202 222

1 0 20.4 223 22.3

1 2 22.5 223 204

1 5 204 223 223

64QAM 3 0 204 22 1 204

3 1 204 222 204

3 2 204 222 204

6 0 21.5 21.7 22.0

OUTPUT POWER FOR LTE BAND 4 (3.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | . cation | RE O€t 5965 20175 20385
1711.5 MHz | 1732.5 MHz | 1753.5 MHz

1 0 205 205 206

1 7 225 225 225

1 14 225 204 225

QPSK 8 0 22.5 205 224

8 4 22.6 225 225

8 7 225 203 205

15 0 22.5 204 204

1 0 22.1 225 21.9

1 7 221 204 22.0

1 14 221 223 22.0

3.0 16QAM 8 0 22.1 22.0 221
8 4 221 222 221

8 7 22.1 22.0 222

15 0 22.1 22.0 221

1 0 22.3 223 225

1 7 204 204 205

1 14 204 202 22.6

64QAM 8 0 21.7 21.7 21.7

8 4 21.7 21.8 21.8

8 7 21.7 21.7 21.8

15 0 21.8 21.7 21.7
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OUTPUT POWER FOR LTE BAND 4 (5.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | i ation | RE OfSet 5075 20175 20375
1712.5 MHz [ 1732.5 MHz | 1752.5 MHz

1 0 22.5 22.5 22.4

1 12 22.5 22.5 22.4

1 24 22.4 22.3 22.5

QPSK 12 0 22.6 22.5 22.5

12 6 22.6 22.4 22.5

12 11 22.5 22.4 22.5

25 0 22.6 22.4 22.5

1 0 22.6 22.3 22.1

1 12 22.6 22.2 22.1

1 24 22.5 22.1 22.2

5.0 16QAM 12 0 22.3 22.2 22.0
12 6 22.3 22.1 22.1

12 11 22.2 22.0 22.1

25 0 22.2 22.0 22.0

1 0 22.4 22.6 22.1

1 12 22.4 22.5 22.1

1 24 22.4 22.4 22.3

64QAM 12 0 21.8 21.7 21.7

12 6 21.8 21.6 21.8

12 11 21.8 21.6 21.8

25 0 21.8 21.6 21.7

OUTPUT POWER FOR LTE BAND 4 (10.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | . cation | RB OSet 25000 20175 20350
1715.0 MHz [ 1732.5 MHz | 1750.0 MHz

1 0 22.3 22.5 22.5

1 24 22.2 22.5 22.4

1 49 22.2 22.4 22.5

QPSK 25 0 22,5 22.5 22.5

25 12 22.5 22.4 22.5

25 24 22.3 22.4 22.5

50 0 22.5 22.5 22.4

1 0 22.0 22.0 22.0

1 24 21.9 22.0 22.3

1 49 21.9 21.8 22.5

10.0 16QAM 25 0 22.2 22.1 22.1
25 12 22.1 22.0 22.0

25 24 22.0 22.0 22.1

50 0 22.1 22.0 22.0

1 0 22.2 22.3 22.5

1 24 22.1 22.3 22.4

1 49 22.1 22.2 22.5

64QAM 25 0 21.8 21.8 21.8

25 12 21.8 21.8 21.7

25 24 21.6 21.7 21.8

50 0 21.7 21.7 21.7
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REPORT NO: 12132671-E1V2

FCC ID: PY7-11821Y

DATE: MARCH 08, 2018

OUTPUT POWER FOR LTE BAND 4 (15.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | i cation | RE OfSet 5005 20175 20325
1717.5 MHz | 1732.5 MHz | 1747.5 MHz

1 0 22.8 22.7 22.6

1 37 22.6 22.5 22.4

1 74 22.6 22.3 22.5

QPSK 36 0 22.7 22.5 22.5

36 16 22.6 22.4 22.4

36 35 22.6 22.4 22.3

75 0 22.6 22.4 22.5

1 0 22.6 22.6 22.1

1 37 22.4 22.4 21.9

1 74 22.4 22.3 22.0

15.0 16QAM 36 0 22.3 22.0 22.1
36 16 22.3 22.0 22.0

36 35 22.2 21.9 22.0

75 0 22.3 22.0 22.0

1 0 22.8 22.4 22.6

1 37 22.8 22.3 22.5

1 74 22.8 22.2 22.6

64QAM 36 0 21.9 21.8 21.8

36 16 21.9 21.8 21.8

36 35 21.8 21.7 21.8

75 0 21.9 21.7 21.8

OUTPUT POWER FOR LTE BAND 4 (20.0 MHz)
Power

Conducted Average (dBm)

20050

20175

20300

Ba(m”:;th Modulation AIIoIZStion RB Offset

1 0

1 49

1 99

QPSK 50 0
50 24

50 49

100 0

1 0

1 49

1 99

20.0 16QAM 50 0
50 24

50 49

100 0

1 0

1 49

1 99

64QAM 50 0
50 24

50 49

100 0

1720.0 MHz

1732.5
| 226 |

MHz

1745.0 MHz

Page 30 of 159

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888



REPORT NO: 12132671-E1V2

FCC ID: PY7-11821Y

7.5.

LTE BAND 5

| D

| 400814 | Date: | 211518 |

OUTPUT POWER FOR LTE BAND 5 (1.4 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation |y ation | RE Ofet 50207 20525 20643
824.7 MHz | 836.5 MHz | 848.3 MHz

1 0 24.6 24.7 24.5

1 2 24.7 24.7 24.6

1 5 24.6 24.6 24.4

QPSK 3 0 24.7 24.6 24.5

3 1 24.7 24.7 24.6

3 2 24.7 24.7 24.6

6 0 23.6 23.7 23.6

1 0 24.0 23.8 23.6

1 2 24.0 23.9 23.6

1 5 24.0 23.8 23.5

1.4 16QAM 3 0 23.9 23.8 23.8
3 1 24.0 23.8 23.8

3 2 23.9 23.8 23.8

6 0 22.7 22.9 22.8

1 0 22.4 22.6 22.3

1 2 22.4 22.7 22.3

1 5 22.3 22.6 22.3

64QAM 3 0 22.4 22.6 22.1

3 1 22.5 22.7 22.2

3 2 22.5 22.6 22.2

6 0 22.0 21.8 21.8

OUTPUT POWER FOR LTE BAND 5 (3.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | . ation | RE Ofet 55415 20525 20635
825.5 MHz | 836.5 MHz | 847.5 MHz

1 0 24.7 24.6 24.5

1 7 24.8 24.8 24.7

1 14 24.6 24.7 24.5

QPSK 8 0 23.7 23.7 23.5

8 4 23.8 23.7 23.6

8 7 23.8 23.7 23.6

15 0 23.7 23.7 23.6

1 0 23.9 24.0 23.6

1 7 23.9 24.0 23.7

1 14 23.8 24.0 23.5

3.0 16QAM 8 0 22.9 22.9 22.7
8 4 22.9 22.9 22.7

8 7 22.9 22.9 22.8

15 0 22.8 22.9 22.7

1 0 22.4 22.5 21.8

1 7 22.5 22.7 22.7

1 14 22.4 22.6 22.6

64QAM 8 0 21.9 21.9 21.9

8 4 21.9 21.9 21.9

8 7 21.9 21.9 21.9

15 0 21.9 21.8 21.8
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REPORT NO: 12132671-E1V2 DATE: MARCH 08, 2018
FCC ID: PY7-11821Y

OUTPUT POWER FOR LTE BAND 5 (5.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | . cation | RE OfSet 5405 20525 20625
826.5 MHz | 836.5 MHz | 846.5 MHz
1 0 24.8 24.7 23.6
1 12 24.7 24.7 24.6
1 24 24.7 24.8 24.7
QPSK 12 0 23.8 23.8 23.5
12 6 23.8 23.8 23.5
12 11 23.7 23.7 23.5
25 0 23.8 23.8 23.6
1 0 24.0 24.0 23.7
1 12 23.9 24.0 23.7
1 24 23.9 24.0 23.8
5.0 16QAM 12 0 22.9 23.0 22.6
12 6 22.9 23.0 22.6
12 11 22.9 23.0 22.7
25 0 22.8 22.9 227
1 0 22.7 22.6 22.1
1 12 22.6 22.7 22.1
1 24 226 22.7 22.1
64QAM 12 0 22.0 21.9 21.7
12 6 22.0 21.9 21.7
12 11 21.9 21.8 21.8
25 0 21.9 21.9 217
OUTPUT POWER FOR LTE BAND 5 (10.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | i cation | RE OfSet 5450 20525 20600
829.0 MHz | 836.5 MHz | 844.0 MHz
1 0
1 24
1 49
QPSK 25 0
25 12
25 24
50 0
1 0 | 240 |
1 24 [ 240 |
1 49 [ 240 |
10.0 16QAM 25 0
25 12
25 24
50 0
1 0
1 24
1 49 [ 225 |
64QAM 25 0
25 12
25 24
50 0
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REPORT NO: 12132671-E1V2

FCC ID: PY7-11821Y

7.6.

LTE BAND 7

| D

| 38006 | Date: | 21418 |

OUTPUT POWER FOR LTE BAND 7 (5.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | . ation | RE Ofet 55775 21100 21425
2502.5 MHz | 2535.0 MHz | 2567.5 MHz

1 0 22.6 22.5 22.4

1 12 22.7 22.4 22.4

1 24 22.6 22.4 22.3

QPSK 12 0 22.7 22.5 22.4

12 6 22.7 22.5 22.4

12 11 22.7 22.5 22.3

25 0 22.7 22.5 22.4

1 0 22.3 22.6 22.1

1 12 22.3 22.5 22.1

1 24 22.2 22.5 22.1

5.0 16QAM 12 0 22.3 22.2 22.0
12 6 22.4 22.2 22.0

12 11 22.3 22.2 22.0

25 0 22.2 22.1 22.0

1 0 22.4 22.4 21.8

1 12 22.4 22.4 21.8

1 24 22.4 22.3 21.8

64QAM 12 0 21.8 21.5 21.4

12 6 21.8 21.5 21.5

12 11 21.8 21.6 21.5

25 0 21.8 21.5 21.4

OUTPUT POWER FOR LTE BAND 7 (10.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | 1 ation | RB Ofet 5800 21100 21400
2505.0 MHz | 2535.0 MHz | 2565.0 MHz

1 0 22.2 22.5 22.3

1 24 22.3 22.5 22.2

1 49 22.2 22.5 22.3

QPSK 25 0 22.3 22.5 22.3

25 12 22.4 22.5 22.4

25 24 22.3 22.5 22.3

50 0 22.3 22.5 22.3

1 0 21.9 22.5 21.9

1 24 21.9 22.4 21.8

1 49 21.9 22.4 21.8

10.0 16QAM 25 0 22.1 22.2 22.0
25 12 22.1 22.1 22.0

25 24 22.0 22.1 21.9

50 0 22.0 22.1 21.9

1 0 22.0 22.1 22.2

1 24 22.0 22.1 22.1

1 49 22.0 22.2 22.1

64QAM 25 0 21.5 21.6 21.4

25 12 21.5 21.6 21.4

25 24 21.4 21.6 21.4

50 0 21.4 21.6 21.4

DATE: MARCH 08, 2018
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DATE: MARCH 08, 2018

OUTPUT POWER FOR LTE BAND 7 (15.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | e ation | RB OfSet 50805 21100 21375
2507.5 MHz | 2535.0 MHz | 2562.5 MHz

1 0 22.3 22.6 22.4

1 37 22.3 22.5 22.3

1 74 22.3 22.5 22.2

QPSK 36 0 22.4 22.5 22.4

36 16 22.4 22.6 22.4

36 35 22.3 22.5 22.3

75 0 22.3 22.5 22.4

1 0 22.4 22.5 22.0

1 37 22.3 22.4 21.8

1 74 22.2 22.5 21.8

15.0 16QAM 36 0 22.0 22.2 22.0
36 16 22.0 22.2 22.0

36 35 21.9 22.1 21.9

75 0 22.0 22.1 22.0

1 0 22.4 22.2 22.3

1 37 22.5 22.1 22.1

1 74 22.3 22.2 22.1

64QAM 36 0 21.4 21.7 21.5

36 16 21.4 21.6 21.5

36 35 21.4 21.6 21.4

75 0 21.4 21.6 21.4

OUTPUT POWER FOR LTE BAND 7 (20.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | o ation | RB OfSet 50850 21100 21350
2510.0 MHz | 2535.0 MHz | 2560.0 MHz

1 0 22.0 22.3 22.3

1 49 21.9 22.1 22.0

1 99 21.8 22.2 21.9

QPSK 50 0 22.1 22.3 22.3

50 24 22.1 22.2 22.2

50 49 21.9 22.1 22.1

100 0 22.0 22.2 22.2

1 0 22.4 22.7 22.6

1 49 22.4 22.5 22.4

1 99 22.2 22.7 22.4

20.0 16QAM 50 0 22.1 22.2 22.1
50 24 22.1 22.2 22.0

50 49 22.0 22.1 22.0

100 0 22.1 22.1 22.0

1 0 22.3 22.7 22.4

1 49 22.3 22.7 22.3

1 99 22.2 22.7 22.2

64QAM 50 0 21.7 21.8 21.7

50 24 21.7 21.7 21.6

50 49 21.6 21.7 21.6

100 0 21.6 21.7 21.6
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7.7.

LTE BAND 12

| D

| 400814 | Date: | 211518 |

OUTPUT POWER FOR LTE BAND 12 (1.4 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation |, ation | 3B Offset —o2777 23095 23173
699.7 MHz | 707.5 MHz | 715.3 MHz
1 0 24.4 24.6 24.8
1 2 24.5 24.7 24.9
1 5 24.4 24.6 24.7
QPSK 3 0 24.4 24.6 24.7
3 1 24.4 24.7 24.8
3 2 24.4 24.7 248
6 0 23.4 23.6 23.8
1 0 23.4 24.0 23.9
1 2 23.6 24.0 23.9
1 5 23.5 24.0 23.8
1.4 16QAM 3 0 23.7 23.8 23.8
3 1 23.7 23.9 23.9
3 2 23.7 23.9 23.9
6 0 207 226 23.0
1 0 204 223 207
1 2 225 224 22.8
1 5 204 202 207
64QAM 3 0 222 223 207
3 1 223 204 207
3 2 223 204 207
6 0 21.7 22.0 21.9
OUTPUT POWER FOR LTE BAND 12 (3.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation |, ation | RE Offset —o20op 23095 23165
700.5 MHz | 707.5 MHz | 714.5 MHz
1 0 24.5 24.6 4.7
1 7 24.6 24.8 24.9
1 14 24.7 24.7 24.8
QPSK 8 0 23.5 23.6 23.8
8 4 23.6 23.7 23.9
8 7 23.7 23.7 23.9
15 0 23.6 23.7 23.8
1 0 23.5 24.0 23.7
1 7 23.8 24.0 23.9
1 14 23.8 24.0 23.7
3.0 16QAM 8 0 207 228 22.9
8 4 228 2.9 23.0
8 7 229 22.9 23.0
15 0 207 208 229
1 0 226 223 226
1 7 226 224 22.8
1 14 225 223 207
64QAM 8 0 21.7 21.8 21.9
8 4 21.8 21.9 22.0
8 7 21.9 21.8 22.0
15 0 21.9 21.8 21.9

DATE: MARCH 08, 2018

Page 35 of 159

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.
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DATE: MARCH 08, 2018

OUTPUT POWER FOR LTE BAND 12 (5.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | i cation | RE OfSet 5035 23095 23155
701.5 MHz | 707.5 MHz | 713.5 MHz
1 0 24.4 24.7 24.8
1 12 24.7 24.7 24.8
1 24 24.7 24.7 24.7
QPSK 12 0 23.6 23.7 23.7
12 6 23.8 23.7 23.8
12 11 23.8 23.7 23.8
25 0 23.7 23.7 23.8
1 0 23.9 23.8 23.8
1 12 24.0 23.8 23.9
1 24 24.0 23.8 23.8
5.0 16QAM 12 0 22.8 20.8 22.8
12 6 23.0 209 20.9
12 11 23.0 22.8 22.9
25 0 20.8 228 22.8
1 0 22.6 205 22.3
1 12 22.5 22.5 22.3
1 24 22.6 205 22.3
64QAM 12 0 21.9 21.8 21.8
12 6 22.0 21.8 22.0
12 11 22.0 21.7 21.9
25 0 21.9 21.8 21.9
OUTPUT POWER FOR LTE BAND 12 (10.0 MHz)
Power

Conducted Average (dBm)

23060

23095

23130

Ba(:f::;th Modulation A”oz{:ﬁon RB Offset

1 0

1 24

1 49

QPSK 25 0
25 12

25 24

50 0

1 0

1 24

1 49

10.0 16QAM 25 0
25 12

25 24

50 0

1 0

1 24

1 49

64QAM 25 0
25 12

25 24

50 0

704.0 MHz

707.5

[ 248 |

MHz

[ 225 |

711.0 MHz
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7.8.

LTE BAND 13

| ID:

| 400814 | Date: | 211518 |

UTPUT POWER FOR LTE BAND 13 (5.0 MHz)

Bandwidth
(MHz)

Modulation

RB
Allocation

RB Offset

Power

Conducted Average (dBm)

23207

23230

23255

5.0

QPSK

1

1

1

12

12

12

25

16QAM

1

1

1

12

12

12

25

64QAM

1

1

1

12

12

12

25

779.5 MHz

OUTPUT POWER FOR LTE BAND 13 (10.0 MHz)

| 239 |

| 223 |

782.0

MHz

784.5 MHz

Bandwidth
(MHz)

Modulation

RB
Allocation

RB Offset

Power

Conducted Average (dBm)

N/A

23230

N/A

10.0

QPSK

1

1

1

25

25

25

50

16QAM

1

1

1

25

25

25

50

64QAM

1

1

1

25

25

25

50

N/A

782.0

| 226 |

MHz

N/A
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REPORT NO: 12132671-E1V2

FCC ID: PY7-11821Y

7.9.

LTE BAND 41

| D

| 38006 | Date: | 21418 |

OUTPUT POWER FOR LTE BAND 41 (5.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation |y ation | RE Ot 35675 40620 41565
2498.5 MHz | 2593.0 MHz | 2687.5 MHz

1 0 221 202 223

1 12 221 22 1 223

1 24 221 221 223

QPSK 12 0 222 222 22.4

12 6 22.3 222 204

12 11 22.3 222 204

25 0 22.3 20.2 223

1 0 21.7 21.8 21.9

1 12 21.7 21.8 21.9

1 24 21.6 21.8 21.9

5.0 16QAM 12 0 21.9 21.8 22.0
12 6 21.9 21.8 22.0

12 11 21.9 21.8 21.9

25 0 21.8 21.7 21.9

1 0 22.0 21.6 21.4

1 12 21.9 21.6 22.0

1 24 21.9 21.5 22.0

64QAM 12 0 21.4 21.4 21.4

12 6 21.3 21.4 21.3

12 11 21.3 21.4 21.3

25 0 21.4 21.4 21.2

OUTPUT POWER FOR LTE BAND 41 (10.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | . ation | RE Of€t 35700 40620 41540
2501.0 MHz | 2593.0 MHz | 2685.0 MHz

1 0 22.3 203 203

1 24 22,2 223 221

1 49 20.2 202 221

QPSK 25 0 22.3 203 222

25 12 22.3 223 222

25 24 22.3 223 220

50 0 22.3 22.3 222

1 0 22.0 21.9 21.8

1 24 21.9 21.8 21.7

1 49 21.9 21.7 21.7

10.0 16QAM 25 0 21.9 21.9 21.8
25 12 21.9 21.9 21.8

25 24 21.9 21.8 21.7

50 0 21.9 21.9 21.8

1 0 22.0 21.5 22.0

1 24 21.9 21.4 22.0

1 49 21.9 21.4 21.9

64QAM 25 0 21.4 21.4 21.3

25 12 21.3 21.4 21.3

25 24 21.3 21.4 21.2

50 0 21.4 21.3 21.3

DATE: MARCH 08, 2018

Page 38 of 159

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.
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DATE: MARCH 08, 2018

OUTPUT POWER FOR LTE BAND 41 (15.0 MHz)

Poawer
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | e ation | RB Ofset 55755 40620 41515
2503.5 MHz | 2593.0 MHz | 2682.5 MHz

1 0 22.3 22.4 22.3

1 37 22.2 22.2 22.2

1 74 22.2 22.2 22.1

QPSK 36 0 22.3 22.3 22.2

36 16 22.3 22.3 22.2

36 35 22.2 22.2 22.1

75 0 22.2 22.3 22.2

1 0 21.9 22.0 21.9

1 37 21.8 21.9 21.7

1 74 21.8 21.8 21.6

15.0 16QAM 36 0 21.9 22.0 21.8
36 16 21.9 21.9 21.8

36 35 21.8 21.9 21.7

75 0 21.9 21.9 21.8

1 0 21.8 21.6 22.0

1 37 21.7 21.4 22.0

1 74 21.7 21.3 21.9

64QAM 36 0 21.4 21.5 21.4

36 16 21.4 21.5 21.4

36 35 21.3 21.4 21.3

75 0 21.4 21.4 21.3

OUTPUT POWER FOR LTE BAND 41 (20.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | oz ation | RB Ofset —5a755 40620 41490
2506.0 MHz | 2593.0 MHz | 2680.0 MHz

1 0 22.1 22.0 22.2

1 49 21.9 21.7 22.0

1 99 21.7 21.6 21.8

QPSK 50 0 22.0 22.0 22.1

50 24 21.9 21.9 22.1

50 49 21.8 21.8 21.9

100 0 21.9 21.9 21.9

1 0 21.9 22.1 21.7

1 49 21.7 21.9 21.6

1 99 21.8 21.9 21.5

20.0 16QAM 50 0 21.9 22.0 21.8
50 24 21.9 21.9 21.8

50 49 21.8 21.9 21.7

100 0 21.9 21.9 21.7

1 0 22.1 22.2 21.8

1 49 21.9 22.2 21.6

1 99 21.9 22.1 21.5

64QAM 50 0 21.5 21.5 21.3

50 24 21.5 21.4 21.4

50 49 21.4 21.4 21.2

100 0 21.5 21.4 21.2
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FCC ID: PY7-11821Y

8. CONDUCTED TEST RESULTS

8.1. OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049

LIMITS
For reporting purposes only.
TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which was connected to
a spectrum analyzer. The occupied bandwidth was measured with the spectrum analyzer at the middle channel in each
band. The 99% and -26dB bandwidths was also measured and recorded.

MODES TESTED

GSM 850
GSM 1900
WCDM Band 5
LTE Band 4
LTE Band 5
LTE Band 7
LTE Band 12
LTE Band 13
LTE Band 17
LTE Band 41

RESULTS

There is no limit required and power is the same for low, middle and high channel; therefore, only middle channel was
tested.
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GSM
Band Modulation Channel f(MHz) 99% BW (KHz) -Zf(igﬁz?w
GPRS 248.8 315
GPRS 243.5 311.1
1900MHz EGPRS 661 1880.0 476 2074
WCDMA
Band Modulation Channel f(MHz) 99% BW (MHz) -Zﬁﬂﬁzw
REL 99 412 4,709
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LTE BAND 4
RB Allocation/RB 99% BW | -26dB BW
Band Mode Offset f(MHz) (MHz) (MHz)
1.4 MHz, QPSK 6/0 1.09 1.23
1.4 MHz,16QAM 1.09 1.24
3 MHz, QPSK 15/0 2.69 3.02
3 MHz, 16QAM 2.7 2.98
5 MHz, QPSK 25/0 4.52 4.96
MHz, 16QAM . .
LTE BAND 4 | 2 MHz 16Q 1745.0 4.5 4.97
10 MHz, QPSK 8.97 9.85
50/0
10 MHz, 16QAM 8.99 9.83
15 MHz, QPSK 2510 13.43 14.5
15 MHz, 16QAM 13.44 14.6
20 MHz, QPSK 100/0 17.9 19.36
20 MHz, 16QAM 17.9 19.26
LTE BAND 5
RB Allocation/RB 99% BW | -26dB BW
Band Mode Offset f(MHz) (MHz) (MHz)
1.4 MHz, QPSK 6/0 1.09 1.23
1.4 MHz,16QAM 1.09 1.24
3 MHz, QPSK 15/0 2.70 3.00
3 MHz, 16QAM 2.70 2.99
LTE BAND 5 5 MHz, QPSK 25/0 836.5 4.52 4.96
5 MHz, 16QAM 4.50 4.95
10 MHz, QPSK 50/0 8.94 9.80
10 MHz, 16QAM 8.97 9.77
LTE BAND 7
RB Allocation/RB 99% BW | -26dB BW
Band Mode Offset f(MHz) (MHz) (MHz)
5 MHz, QPSK 25/0 4,51 4.96
5 MHz, 16QAM 4.50 4.95
10 MHz, QPSK 50/0 8.97 9.85
10 MHz, 16QAM 8.96 9.81
LTE BAND 7 15 MHz, QPSK 750 2535.0 13.43 14.56
15 MHz, 16QAM 13.45 14.59
20 MHz, QPSK 100/0 17.89 19.28
20 MHz, 16QAM 17.88 19.29
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LTE Band 17 (Frequency range: 704-716 MHz) is covered by LTE Band 12 (Frequency range: 699-716 MHz) due to

LTE BAND 12
RB Allocation/RB 99% BW | -26dB BW
Band Mode Offset f(MHz) (MHz) (MHz)
1.4 MHz, QPSK 6/0 1.09 1.24
1.4 MHz,16QAM 1.09 1.24
3 MHz, QPSK 15/0 2.69 3.01
3 MHz, 16QAM 2.70 3.00
LTE BAND 12 5 MHz, QPSK 25/0 7075 4.52 4.95
5 MHz, 16QAM 4.50 4.95
10 MHz, QPSK 50/0 8.99 9.79
10 MHz, 16QAM 8.99 9.69
LTE BAND 13
RB Allocation/RB 99% BW | -26dB BW
Band Mode Offset f(MHz) (MHz2) (MHz2)
5 MHz, QPSK 25/0 4.52 4.97
5 MHz, 16QAM 4.50 4.96
LTE BAND 13 10 MHz, QPSK 50/0 782.0 8.95 9.85
10 MHz, 16QAM 8.97 9.78
LTE BAND 17

similar frequency range, same maximum tune-up limit and same channel bandwidth (5 & 10 MHz).

LTE BAND 41
RB Allocation/RB 99% BW | -26dB BW

Band Mode S f(MHz) (MHz) (MH2)

5 MHz, QPSK 25/0 4.50 4.92

5 MHz, 16QAM 4.48 4.89

10 MHz, QPSK 50/0 9.00 9.76

10 MHz, 16QAM 8.99 9.72

LTE BAND 41 5 \iz, Qpsk 250 2593.0 13.43 14.55

15 MHz, 16QAM 13.44 14.50

20 MHz, QPSK 100/0 17.87 19.22

20 MHz, 16QAM 17.89 19.25
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8.1.1. GSM

[ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 [ [ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 [
RL [ FF | ED 0C SENSEINT| ALTG 04:26:19 AMFeb 14, 2018 AL I RF [ 50 0C SENSE:INT] ALTE 4:25:11 8 Feb 14, 2018
$36.600000 MHz Center Freq: 836,600000 MHz Radio Std: None Frequency $36.600000 MHz Center Freq: 836,600000 MHz Radio Std: None Frequency
WFE Trig: Free Run ‘AvglHold: 1010 WFE Trig: Free Run ‘AvglHold: 1010
SFGsinlow  #Atten: 32 dB Radio Device: BTS. FGainiaw  #Atten: 34 68 Radio Device: BTS
10 dBldiv Ref 38.00 dBm 10 dBldiv Ref 38.00 dBm
Log Log
Center Freq| Center Freq|
836.600000 MHz| 836.600000 MHz|
Center 836.6 MHz Span 1 MHz| CFStep) Center 836.6 MHz Span 1 MHz| CFStep)
#Res BW 10 kHz #VBW 30 kHz Sweep 9.56 ms, 100,000 kHz] #Res BW 10 kHz #VBW 30 kHz Sweep 9.56 ms, 100,000 kHz]
~ fauto Man ~ fauto Man
Occupied Bandwidth Total Power 33.8 dBm Occupied Bandwidth Total Power 38.5 dBm
242.94 kHz FreqOffset 248.80 kHz FreqOffset
Transmit Freq Error 798Hz % of OBW Power  99.00 % s Transmit Freq Error 469Hz % of OBW Power  99.00 % s
x dB Bandwidth 304.4 kHz xdB -26.00 dB x dB Bandwidth 315.0 kHz xdB -26.00 dB
50 starus 50 starus
GSM 850MHz GPRS Middle Channel GSM 850MHz EGPRS Middle Channel
[ eyioht Spectum Amtyee - UL 39005, R Dats 17802017 CLT. 2. [ [ eyioht Spectum Amtyee - UL 39005, R Dats 17802017 CLT. 2. [
RL [ | ED 0C SENSEINT| ALTGH Al 07:27:30 AMFeb 14, 2018 RL [ RF | ED 0C SENSE:INT] ALTGH Al 07:28:37 MM Feb 14, 2018
1.880000000 GHz Center Freg: 1. GHz Radio Std: None Frequency 1.880000000 GHz Center Freg: 1. GHz Radio Std: None Frequency
WFE Trig: Free Run ‘AvglHold: 1010 WFE Trig: Free Run ‘AvglHold: 1010
fFGsinlow  #Atten: 32 dB Radio Device: BTS. FGainiaw  #Atten: 34 68 Radio Device: BTS.
10 dBidiv Ref 38.00 dBm 10 dBidiv Ref 38.00 dBm
Log Log
Center Freq| Center Freq|
1880000000 GHz| 1880000000 GHz|
Center 1.88 GHz Span 1 MHz| Center 1.88 GHz Span 1 MHz|
#Res BW 10 kHz #VBW 30 kHz Sweep 9.56 ms, 100,000 kHz] #Res BW 10 kHz #VBW 30 kHz Sweep 9.56 ms, 100,000 kHz]
~ fauto Man ~ fauto Man
Occupied Bandwidth Total Power 34.4 dBm Occupied Bandwidth Total Power 32.0 dBm
243.51 kHz FreqOffset 243.90 kHz Freq Offset
Transmit Freq Error 298Hz % of OBW Power  99.00 % s Transmit Freq Error 581Hz % of OBW Power  99.00 % s
x dB Bandwidth 311.1 kHz xdB -26.00 dB x dB Bandwidth 313.4 kHz xdB -26.00 dB
50 starus 50 starus
GSM 1900MHz GPRS Middle Channel GSM 1900MHz EGPRS Middle Channel
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8.1.2. WCDMA

[ eyioht Spectum Amtyee - UL 39005, R Dats 17802017 CLT. 2. [ [ eyioht Spectum Amtyee - UL 39005, R Dats 17802017 CLT. 2. [
bt mﬁm i va: 8 a0 S None Frequency e F g a B0t Gonter Freq: 83500000 Mz Racio Su: Nore Frequency
C Freq: 836600000 MH Radio Std: N 36.600000 MH: : 836, 3
Mr LELY WFE = e~ r.'uE?'r'm"g"u.. Avm:u)d: 1010 = i il —WFE = —— Trig: Free Run AvglHold: 1010
fFGsinlow  #Atten: 30 dB Radio Device: BTS. FGainiaw  #Atten: 30 68 Radio Device: BTS
0 dBldiv Ref 30.00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center Freq| T T T Center Freq|
836.600000 MHz| 836.600000 MHz|
Center 836.6 MHz Span 10 MHz, CF5te Center 836.6 MHz Span 10 MHz, CF5te
#Res BW 51 kHz #VBW 150 kHz Sweep 5ms 1.000000 MHF; #Res BW 51 kHz #VBW 150 kHz Sweep 5ms 1.000000 MHF;
auto Man auto Man
Occupied Bandwidth Total Power 32.8 dBm Occupied Bandwidth Total Power 31.8 dBm
4.1201 MHz FreqOffset 4.1149 MHz Freq Offset
Transmit Freq Error 4155kHz % of OBW Power  99.00 % s Transmit Freq Error 8384 kHz % of OBW Power  99.00 % s
x dB Bandwidth 4.709 MHz xdB -26.00 dB x dB Bandwidth 4.662 MHz xdB -26.00 dB
sc starus sc starus
WCDMA Band 5 Rel 99 Middle Channel WCDMA Band 5 HSDPA Middle Channel
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8.1.3. LTE BAND 4

. Feysight Spestum Amsyaer - UL 39005\ R Dats 12202017\ CLT- 24 [ [ ey Spectum Az - UL 39005 R Dot LZWA0IT LT 24 [
fL E I [12:41.03 PMFeb 13,2018 fL E I [12:41:25 PMFeb 13,2018
Center Freq: 1.732500000 GHz Radia Std: None Frequency ICenter Freq 1.732500000 GHz | Senier Freq: 1.732500000 GHz Radia Std: None Frequency
5 Trig: Free Run AvglHold: 1010 NFE 5 Trig: Free Run AvglHold: 1010
#FGsimlow  #Amen: 32 dB Radio Device: BTS #FGaimiow  #Amen: 32 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
1732500000 GH| ' 1732500000 GH|
Center 1.733 GHz Span 2.1 MHz P Ete Center 1.733 GHz Span 2.1 MHz P Ete
#Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms| 210,000 kaz #Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms| 210,000 kaz
jAute Man jAute Man
Occupied Bandwidth Total Power 30.0 dBm (o] ied Bandwidth Total Power 29.7 dBm
1.0893 MHz FreqOffset 1.0938 MHz FreqOffset
Transmit Freq Error 41036 kHz % of OBW Power  99.00 % a Transmit Freq Error 553Hz % of OBW Power  99.00% a
x dB Bandwidth 1.233 MHz x dB -26.00 dB x dB Bandwidth 1.239 MHz x dB -26.00 dB
sc smaus sc smaus
LTE B4 1.4MHz QPSK Middle Channel RB6-0 LTE B4 1.4MHz 16QAM Middle Channel RB6-0
[ eyight Spectum Amtyee - UL 39005 R Dats 128WA0IT CLT: 24 [ [ eyight Spectum Amtyee - UL 39005 R Dats 128WA0IT CLT: 24 [
RL [ 0C SE T 1 [12:42:03 PMFeb 13, 2018 AL I 0C SENSE:INT] [ [12:42:25 PMFeb 13, 2018
32500000 GHz Center Fraq: 1.732500000 GHz Radio Std: None Frequency 1.732500000 GHz Center Fraq: 1.732500000 GHz Radio Std: None Frequency
== Trig: FreeRun ‘AvglHold: 1010 rig: Free Run AvglHold:>10110
#FGsinlow  HAtten: 32 dB Radio Device: BTS. #FGsiniow  HAtien: 32 d8 Radio Device: BTS
'La dBldiv Ref 30.00 dBm 'La dBldiv Ref 30.00 dBm
og og
Center Freq| Center Freq|
1732500000 GH| 1732500000 GH|
Center 1.733 GHz Span 4.5 MHz P Ete Center 1.733 GHz Span 4.5 MHz P Ete
#Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms, 450,000 kaz #Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms, 450,000 kaz
jAute Man jAute Man
Occupied Bandwidth Total Power 30.3 dBm (o] ied Bandwidth Total Power 29.9 dBm
2.6933 MHz FreqOffset 2.7017 MHz FreqOffset
Transmit Freq Error 3421 kHz % of OBW Power  99.00 % a Transmit Freq Error “1.982kHz % of OBW Power  99.00 % a
x dB Bandwidth 3.018 MHz x dB -26.00 dB x dB Bandwidth 2.982 MHz x dB -26.00 dB
sc smaus sc smaus
LTE B4 3MHz QPSK Middle Channel RB15-0 LTE B4 3MHz 16QAM Middle Channel RB15-0
[ [ eyight Spectum Amtyee - UL 39005 R Dats 128WA0IT CLT: 24 [
[ [12:43:03 PMFeb 13, 2018 AL I 0C SEN: T [12:43:24 PMFeb 13, 2018
2500000 GHz Radio Std: None Frequency 1.732500000 GHz Center Fraq: 1.732500000 GHz Radio Std: None Frequency
== Trig: FreeRun ‘AvglHold: 1010 — WFE == Trig: FreeRun ‘AvglHold: 1010
#FGsinlow  HAtten: 32 dB Radio Device: BTS. #FGsiniow  HAtien: 32 d8 Radio Device: BTS
'La dBldiv Ref 30.00 dBm 'La dBldiv Ref 30.00 dBm
og og
Center Freq| Center Freq|
1.732500000 GHz| 1.732500000 GHz|
Center 1.733 GHz Span 7.5 MHz, CF 5o Center 1.733 GHz Span 7.5 MHz, CF 5o
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 760,000 mr; #Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 760,000 mr;
~ fauto Man ~ fauto Man
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 30.0 dBm
4.5201 MHz FreqOffset 4.4979 MHz FreqOffset
Transmit Freq Eror  -16.778 kHz % of OBW Power  99.00 % s Transmit Freq Error 4104 kHz % of OBW Power  99.00 % s
x dB Bandwidth 4.962 MHz xdB -26.00 dB x dB Bandwidth 4.972 MHz xdB -26.00 dB
s smatus s smatus
LTE B4 5MHz QPSK Middle Channel RB25-0 LTE B4 5MHz 16QAM Middle Channel RB25-0
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UL 39005\ R Dot 1223017 CLT:24 [ [ eyight Spectum Amtyee - UL 39005 R Dats 128WA0IT CLT: 24 [
[ [12:44:03 PMFeb 13, 2018 AL I L3 0 SENSE:INT [ [12:44:24 PMFeb 13, 2018
Cente 732500000 GHz Radio Std: None Frequency 732500000 GHz Center Fraq: 1.732500000 GHz Radio Std: None Frequency
== Trig: FreeRun ‘AvglHold: 1010 == Trig: FreeRun ‘AvglHold: 1010
#FGsinlow  HAtten: 32 dB Radio Device: BTS. #FGsiniow  HAtien: 32 d8 Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
1.732500000 GHz| T T T T 1.732500000 GHz|
Center 1.733 GHz Span 15 MHz| CFStep) Center 1.733 GHz Span 15 MHz| CFStep)
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.600000 MHz] #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.600000 MHz]
auto Man auto Man
Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 30.3 dBm
8.9696 MHz FreqOffset 8.9869 MHz FreqOffset
Transmit Freq Error A1.486 kHz % of OBW Power  99.00 % s Transmit Freq Error A791kHz % of OBW Power  99.00% s
x dB Bandwidth 9.850 MHz xdB -26.00 dB x dB Bandwidth 9.827 MHz xdB -26.00 dB
s smatus s smatus
LTE B4 10MHz QPSK Middle Channel RB50-0 LTE B4 10MHz 16QAM Middle Channel RB50-0
[ [
il I 12:45.02 FM Feb 13, 2018 I 124523 FM Feb 13, 2018
732500000 GHz Radia Std: None Frequency 12500000 GHz Radia Std: None Frequency
o Trig: Free R AvgiHold:>10110 — AvglHold: 10/10
#FGsimlow  #Amen: 32 dB Radio Device: BTS #FGaimiow  #Amen: 32 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| T T T T Center Freq|
1.732500000 GHz| T T T T 1.732500000 GHz|
Center 1.733 GHz Span 22.5 MHz. CFStep) Center 1.733 GHz Span 22.5 MHz. CFStep)
#Res BW 220 kHz #VBW 680 kHz Sweep 1ms 2.260000 MHz] #Res BW 220 kHz #VBW 680 kHz Sweep 1ms 2.260000 MHz]
auto Man auto Man
Occupied Bandwidth Total Power 30.8 dBm Occupied Bandwidth Total Power 30.5 dBm
13.434 MHz FreqOffset 13.436 MHz Freq Offset
Transmit Freq Error 1670 kHz % of OBW Power  99.00 % s Transmit Freq Error 8598 kHz % of OBW Power  99.00 % s
x dB Bandwidth 14.50 MHz xdB -26.00 dB x dB Bandwidth 14.60 MHz xdB -26.00 dB
s smatus s smatus
LTE B4 15MHz QPSK Middle Channel RB75-0 LTE B4 15MHz 16QAM Middle Channel RB75-0
R Dme L2217 LT 24 [ L Feymght Somstum Az - UL [
I 12:45,02 FM Feb 13, 2018 KL § 5 sEnseanT] I 12:45:23 FM Feb 13, 2018
500000 GHz Radia Std: None Frequency ICenter Freq 1.732500000 GHz | Center Freq: 1732500000 GHz Radia Std: None Frequency
= Trig: Free Ru Avg|Hold: 1010 = Trig: Free Run Avg|Hold: 1010
#FGsimlow  #Amen: 32 dB Radio Device: BTS #FGaimiow  #Amen: 32 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| T T T T Center Freq|
1732500000 GH| 1732500000 GH|
Center 1.733 GHz Span 30 MHz| Stal Center 1.733 GHz Span 30 MHz| P Ete
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms| 3.000000 Msz #Res BW 300 kHz #VBW 910 kHz Sweep 1ms| 3.000000 Msz
jAute Man jAute Man
Occupied Bandwidth Total Power 31.0 dBm (o] ied Bandwidth Total Power 30.7 dBm
17.897 MHz FreqOffset 17.904 MHz FreqOffset
Transmit Freq Error 2584 kHz % of OBW Power  99.00 % a Transmit Freq Error -3.084kHz % of OBW Power  99.00 % a
x dB Bandwidth 18.36 MHz x dB -26.00 dB x dB Bandwidth 19.26 MHz x dB -26.00 dB
sc smaus sc smaus
LTE B4 20MHz QPSK Middle Channel RB100-0 LTE B4 20MHz 16QAM Middle Channel RB100-0
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8.1.4. LTE BAND 5

Keysight Spectn Anshyr - UL 095 R Dete 1220017\ LT 24 = |5 ] — Kepight Spectium Ansyzer - UL 9095\ R Dete LOZWIULT \ LT, 24 [
fL [_sewsewT (119247 et 13,2018 AL iz < T_sewsewT 111:43:08 AMFeb 13, 2018
‘Center Freq: 536500000 MHz Radio Std: None Frequency Conter Freq 836500000 MHz | Center Freq: £36.500000 MHz Radio S1d: None Fragmancy,
Trig: Free Run ‘AvglHold: 10110 r— 3 = Trig: FreeRun AvglHold: 10110
MFGainiow  #Amen: 32 ol Radio Device: BTS MFGainlow  #Auen: 32dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
836.500000 MHz] 836.500000 MHz]
Center 836.5 MHz ‘Span 2.1 MHz ep Center 836.5 MHz ‘Span 2.1 MHz
#Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms: 240,000 kHz| #Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms: 240,000 kHz|
lauto Man laute Man)
Occupied Bandwidth Total Power 31.0 dBm o ied Bandwidth Total Power 30.3 dBm
1.0883 MHz FreqOffset 1.0929 MHz FreqOffset
Transmit Freq Error =919 Hz % of OBW Power 99.00 % 0Hz Transmit Freq Error =821 Hz % of OBW Power 99.00 % 0Hz
x dB Bandwidth 1.229 MHz x dB -26.00 dB x dB Bandwidth 1.242 MHz x dB -26.00 dB
s — s —
LTE B5 1.4MHz QPSK Middle Channel RB6-0 LTE B5 1.4MHz 16QAM Middle Channel RB6-0
Keysight Spectn Anshyr - UL 095 R Dete 1220017\ LT 24 = |5 ] Keysight Spectn Anshyr - UL 095 R Dete 1220017\ LT 24 = |5 ]
EL [z D [_sewsewT [11:54:55 A et 13, 2008 AL W D [_sewsewT [11:85:15 A Fet 13, 2018
Conter Freq 836.500000 MHz | Center Freq: £36.500000 MHz Radio Std: None Align Now enter Freq 836. z ‘Center Freq: 536500000 MHz Radio Std: None Frequency
— 2 = Trig: FreeRun ‘AvglHold: 10110 — 2 = Trig: FreeRun ‘AvglHold: 10110
MFGainiow  #Amen: 32 ol Radio Device: BTS MFGainlow  #Auen: 324 Radio Device: BTS
Al
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
T Center Freq|
All but RF | 836500000 MHz]
RF
Center 836.5 MHz ‘Span 4.5 MHz Center 836.5 MHz ‘Span 4.5 MHz CF Step
#Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms, #Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms, 450,000 kiHz]
lauto Man
Occupied Bandwidth Total Power 31.5dBm Occupied Bandwidth Total Power 30.6 dBm
2.6964 MHz 2.6953 MHz FreqOffset
Transmit Freq Error =4.077 kHz % of OBW Power 99.00 % Transmit Freq Error 712 Hz % of OBW Power 99.00 % 0Hz
x dB Bandwidth 2.996 MHz x dB -26.00 dB x dB Bandwidth 2.986 MHz x dB -26.00 dB
s — s —
LTE B5 3MHz QPSK Middle Channel RB15-0 LTE B5 3MHz 16QAM Middle Channel RB15-0
Keysight Spectn Anelyzer - UL 075 R Dete L2207\ LT 24 = |5 ] Keysight Spectn Anelyzer - UL 075 R Dete L2207\ LT 24 = |5 ]
EL [z D [_sewsewT [11:45:55 AMFeb 13, 2018 AL W D [_sewsewT T11:56:15 AMFeb 13, 2008
‘Center Freq: 636.500000 MHz Radio Std: None Frequency ICenter Freq 836.500000 MHz | Center Freq: 836.500000 Mz Radio Std: None Frequency
Trig: Free Run ‘AvglHold: 10110 — 2 = Trig: FreeRun ‘AvglHold: 10110
MFGainiow  #Amen: 32 ol Radio Device: BTS MFGainlow  #Auen: 324 Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| T Center Freq|
836.500000 MHz] | 836.500000 MHz]
Center 836.5 MHz ‘Span 7.5 MHz CF Step Center 836.5 MHz ‘Span 7.5 MHz CF Step
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms 750,000 kiHz] #Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms 750,000 kiHz]
i M i M
Occupied Bandwidth Total Power 31.5 dBm — = o ied Bandwidth Total Power 30.6 dBm — =
4.5153 MHz FreqOffset 4.4974 MHz FreqOffset
Transmit Freq Error -16.819 kHz % of OBW Power 99.00 % 0Hz Transmit Freq Error =3.762 kHz % of OBW Power 99.00 % 0Hz
x dB Bandwidth 4.955 MHz x dB -26.00 dB x dB Bandwidth 4.947 MHz x dB -26.00 dB
usc sTanus usc sTanus
LTE B5 5MHz QPSK Middle Channel RB25-0 LTE B5 5MHz 16QAM Middle Channel RB25-0
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[ eyioht Spectumn Amtyce - UL 35005\ R Dot 123WA0IT | CLT: 24 [ [ eyioht Spectumn Amtyce - UL 35005\ R Dot 123WA0IT | CLT: 24 [
AL - siq o ENSE IhT 11:46:58 aMFeb 13,2018 AL - siq o ENSE IhT 11:47.07 amFeb 13,2008
enter Freq 836.500000 MHz Canter Freq: 535.500000 MHz Radio Std: None Frequency [Center Freq 836.500000 MHz | Center Freq: 836500000 MHz Radio Std: None Frequency
— WFE == Trig: Fres Run AvglHold: 10110 — WFE == Trig: Fres Run AvglHold: 10110
MFGsiniow  #Atten: 32dB Radio Device: BTS. MPGainlow  #Atien: 32dB Radio Device: BTS.
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|

836500000 MHz| 836500000 MHz|

Center 836.5 MHz Span 15 MHz GFStep Center 836.5 MHz Span 15 MHz GFStep
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.500000 MHz] #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.500000 MHz]
auto Man) auto Man)

Occupied Bandwidth Total Power 31.8 dBm Occupied Bandwidth Total Power 31.1 dBm
8.9429 MHz Freqomset 8.9703 MHz Freqomset
Transmit Freq Error -5.814 kHz % of OBW Power 99.00 % 0z Transmit Freq Error =3.521 kHz % of OBW Power 99.00 % 0z

x dB Bandwidth 9.795 MHz x dB -26.00 dB x dB Bandwidth 9.768 MHz x dB -26.00 dB

usc sTanus usc sTanus
LTE B5 10MHz QPSK Middle Channel RB50-0 LTE B5 10MHz 16QAM Middle Channel RB50-0
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8.1.5. LTE BAND 7

-wmm UL 9307\ R Dt L7207\ CLT: 20 [ -wmm UL 9307\ R Dt L7207\ CLT: 20 [
Ii ALiGUATo (1018 s0PHFeD 13,2010 Ii ALiGUATo (101801 PHFeD 13,2010
mm.mm.:— o Fr 2 85O0 O Rt bz Noas FepnsY mm.mm.:— o Fr 2 85O0 O Rt bz Noas FepnsY
Trig: Free Run Avg|Held: 1010 Trig: Free Run Avg|Held: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2535000000 GHz| 2535000000 GHz|
Center 2.535 GHz Span 7.5 MHz, CF Stey Center 2.535 GHz Span 7.5 MHz, CF Stey
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 750.000 kHr; #Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 750.000 kHr;
jAuto. Man| jAuto. Man|
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 30.2 dBm
4.5059 MHz FreqOffset 4.4959 MHz FreqOffset
Transmit Freq Emor ~ -13.365kHz % of OBW Power  99.00 % 0 He Transmit Freq Error 1366 kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 4.960 MHz xdB -26.00 dB x dB Bandwidth 4.954 MHz xdB -26.00 dB
= sramvs = sramvs
LTE B7 5MHz QPSK Middle Channel RB25-0 LTE B7 5MHz 16QAM Middle Channel RB25-0
-wmm UL 9307\ R Dt L7207\ CLT: 20 [ -wmm UL 9307\ R Dt L7207\ CLT: 20 [
(LG ATo (10189 PHFeD 13,2010 AoV ATo (102000 PHFeD 13,2010
Conter Froq 2535000000 GHz ] Garer o 2 sisseoniara Rl b Noas FepnsY Conter Froq 2535000000 GHz ] Garer o 2 sisseoniara Ratiy b FepnsY
WFE = Trig: Free Run Avg|Held: 1010 WFE = Trig: Free Run Avg|Held: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2535000000 GHz]| 2535000000 GHz]|
Center 2.535 GHz Span 15 MHz| CF Step Center 2.535 GHz Span 15 MHz| CF Step
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.600000 MHz] #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.600000 MHz]
~ |aute Man| ~ |aute Man|
Occupied Bandwidth Total Power 30.8 dBm Occupied Bandwidth Total Power 30.6 dBm
8.9682 MHz FreqOffset 8.9653 MHz FreqOffset
Transmit Freq Error A.795kHz % of OBW Power  99.00 % 0 He Transmit Freq Error 3602kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 9.854 MHz xdB -26.00 dB x dB Bandwidth 9.807 MHz xdB -26.00 dB
o srarus o srarus
LTE B7 10MHz QPSK Middle Channel RB50-0 LTE B7 10MHz 16QAM Middle Channel RB50-0
-wmm UL 9307\ R Dt L2/2W2017 \ CLT: 20 [ -wmm UL 9307\ R Dt L2/2W2017 \ CLT: 20 [
ALIGUATO (102039 PHFeD 13,2010 ALiGUATo (102001 PHFeD 13,2010
Conter Froq 2535000000 GHz ] Garer o 2 sisseoniara Rad b Noas FepnsY Conter Froq 2535000000 GHz ] Garer o 2 sisseoniara Radiy B FepnsY
= Trig: Free Run Avg|Held: 1010 = Trig: Free Run Avg|Held: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2535000000 GHz]| 2535000000 GHz]|
Center 2.535 GHz Span 22.5 MHz CF Step Center 2.535 GHz Span 22.5 MHz CF Step
#Res BW 220 kHz #VBW 680 kHz Sweep 1ms 2.260000 MHz] #Res BW 220 kHz #VBW 680 kHz Sweep 1ms 2.260000 MHz]
~ |aute Man| ~ |aute Man|
Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.6 dBm
13.428 MHz Freq Offset 13.446 MHz FreqOffset
Transmit Freq Error 5.932kHz % of OBW Power  99.00 % 0 He Transmit Freq Error 5.998kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 14.55 MHz xdB -26.00 dB x dB Bandwidth 14.59 MHz xdB -26.00 dB
o srarus o srarus
LTE B7 15MHz QPSK Middle Channel RB75-0 LTE B7 15MHz 16QAM Middle Channel RB75-0
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[ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 [ [ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 [
e =600 v 2 e o Nome Frequency = F 3 55000 Gonter Freq: 263500000 GHz . Radio S Nor Frequency
535000000 GHz Freg: 2. Radio Std: N .535000000 GHz . :
enter Freq 2. 1 = ?ﬁ;?;N."Euf.““”%;i:mmm = i glilis NE —— Trig: Free Run Avg|Hold: 1040
fFGsinlow  #Atten: 32dB Radio Device: BTS. FGainiaw  #Atten: 3208 Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
oy oy
Center Freq| Center Freq|
2535000000 GHz| 2535000000 GHz|
Center 2.535 GHz Span 30 MHz, P Bte Center 2.535 GHz Span 30 MHz, P Bte
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms 3.000000 Msz #Res BW 300 kHz #VBW 910 kHz Sweep 1ms 3.000000 MHz]
Auto Man Auto Man
Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 31.1 dBm
17.887 MHz FreqOffset 17.876 MHz Freq Offset
Transmit Freq Error  -22.748kHz % of OBW Power  99.00 % s Transmit Freq Eror  -12121kHz % of OBW Power  99.00 % s
x dB Bandwidth 19.28 MHz xdB -26.00 dB x dB Bandwidth 19.22 MHz xdB -26.00 dB
sc sTarus sc sTarus
LTE B7 20MHz QPSK Middle Channel RB100-0 LTE B7 20MHz 16QAM Middle Channel RB100-0
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8.1.6. LTE BAND 12

-wmm UL 9307\ R Dt L7207\ CLT: 20 [ -wmm UL 9307\ R Dt L7207\ CLT: 20 [
GOt 022050 MM 14,2018 GOATD 022141 MM 14,2018
W o Fro 77 SC000 Rl pic: Nosa FepnsY W o Fro 77 SC000 Rl b Nosa FepnsY
Trig: Free Run Avg|Held: 1010 Trig: Free Run Avg|Held: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
707 500000 MHz| 707 500000 MHz|
ICenter 707.5 MHz Span 2.1 MHz, CF Stey ICenter 707.5 MHz Span 2.1 MHz, CF Stey
#Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms| 210,000 kHr; #Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms| 210,000 kHr;
jAuto. Man| jAuto. Man|
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 30.1 dBm
1.0874 MHz FreqOffset 1.0902 MHz FreqOffset
Transmit Freq Error 1116 kHz % of OBW Power  99.00 % 0 He Transmit Freq Error 831Hz  %of OBW Power  99.00 % 0 He
x dB Bandwidth 1.236 MHz xdB -26.00 dB x dB Bandwidth 1.241 MHz xdB -26.00 dB
= sramvs = sramvs
LTE B12 1.4MHz QPSK Middle Channel RB6-0 LTE B12 1.4MHz 16QAM Middle Channel RB6-0
=] wmm-umnlmmﬂm 7] [ =] wmm-umnlmmﬂm 73 [
GOATD 022445 MM 14,2018 GoATD 022506 MM 14,2018
Conter Froq 707.500000 Az ] Sars Fro o7 sicogtis Rl bic: Nosa FepnsY Conter Froq 707.500000 Az ] Sars Fro o7 sicogtis Rl bz Nosa FepnsY
WFE = Trig: Free Run Avg|Held: 1010 WFE = Trig: Free Run Avg|Held: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Center Freq| Center Freq|
707.500000 MHz| 707.500000 MHz|
ICenter 707.5 MHz Span 4.5 MHz, CF Step ICenter 707.5 MHz Span 4.5 MHz, CF Step
#Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms, 450,000 kHz] #Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms, 450,000 kHz]
~ |aute Man| ~ |aute Man|
Occupied Bandwidth Total Power 31.3 dBm Occupied Bandwidth Total Power 30.5 dBm
2.6940 MHz FreqOffset 2.6986 MHz FreqOffset
Transmit Freq Error 3532kHz % of OBW Power  99.00 % 0 He Transmit Freq Error 2.037kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 3.008 MHz xdB -26.00 dB x dB Bandwidth 2.995 MHz xdB -26.00 dB
o srarus o srarus
LTE B12 3MHz QPSK Middle Channel RB15-0 LTE B12 3MHz 16QAM Middle Channel RB15-0
-wmm UL 9307\ R Dt L2/2W2017 \ CLT: 20 [ -wmm UL 9307\ R Dt L2/2W2017 \ CLT: 20 [
GOATD 02545 MM 14,2018 GoAT 02206 MM 14,2018
Conter Froq 707.500000 Az ] Sars Fro o7 sicogtis Rl bic: Nosa FepnsY Conter Froq 707.500000 Az ] Sars Fro o7 sicogtis Rl bz Nosa FepnsY
= Trig: Free Run Avg|Held: 1010 = Trig: Free Run Avg|Held: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
T Center Freq| Center Freq|
| 707.500000 MHz| 707.500000 MHz|
ICenter 707.5 MHz Span 7.5 MHz, ICenter 707.5 MHz Span 7.5 MHz,
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 760,000 kHz] #Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 760,000 kHz]
~ |aute Man| ~ |aute Man|
Occupied Bandwidth Total Power 31.4 dBm Occupied Bandwidth Total Power 30.5 dBm
4.5221 MHz Freq Offset 4.4966 MHz Freq Offset
Transmit Freq Emor ~ -18.243kHz % of OBW Power  99.00 % 0 He Transmit Freq Error 3.383kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 4.946 MHz xdB -26.00 dB x dB Bandwidth 4.953 MHz xdB -26.00 dB
o srarus o srarus
LTE B12 5MHz QPSK Middle Channel RB25-0 LTE B12 5MHz 16QAM Middle Channel RB25-0
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[ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 [ [ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 [
RL [ [ 5 0 NSE.INT J [ 02:27:34 AMFeb 14, 2018 RL [ [ 5 0 NSE INT) i [ 02:27:55 MM Feb 14, 2018
ICenter Freq 707.500000 MHz | Center Freq: 707.500000 MHz Radie Std: None Frequency [Center Freq 707.500000 MHz | Center Freg: 707.500000 MHz Radio $td: None Frequency
— WFE == Trig: Free Run ‘AvglHold: 1010 — WFE == Trig: Free Run ‘AvglHold: 1010
fFGsinlow  #Atten: 32dB Radio Device: BTS. FGainiaw  #Atten: 3208 Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
oy oy
Center Freq| Center Freq|
707.500000 MHz| 707.500000 MHz|
Center 707.5 MHz Span 15 MHz, P Bte Center 707.5 MHz Span 15 MHz, P Bte
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1,500000 Msz #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1,500000 Msz
auto Man auto Man
Occupied Bandwidth Total Power 31.7 dBm Occupied Bandwidth Total Power 30.9 dBm
8.9879 MHz FreqOffset 8.9922 MHz Freq Offset
Transmit Freq Error 8188kHz % of OBW Power  99.00 % s Transmit Freq Eror  -10.345kHz % of OBW Power  99.00 % s
x dB Bandwidth 9.690 MHz xdB -26.00 dB x dB Bandwidth 9.791 MHz xdB -26.00 dB
50 sTarus 50 sTarus
LTE B12 10MHz QPSK Middle Channel RB50-0 LTE B12 10MHz 16QAM Middle Channel RB50-0
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8.1.7. LTE BAND 13

[ it Spectrum Amadyae: - UL 39005\ R Date: 127202007\ CLT- 24 Tt [ it Spectrum Amadyae: - UL 39005\ R Date: 127202007\ CLT- 24 [
R e Joa o e AL [uaierie PAFED 13,2018 i w— Ts0n o e AL [UaigsuaPAFeD 13, 2018
Contor Froq 762.000000 Mz | Genter Frea: 762000000 iz Radio Sid: None Sigeesy Contor Froq 762.000000 Mz | Genter Frea: 762000000 iz Rdio 5t None Fraquency
NFE —— Trig: Free Run AvglHeld: 1010 NFE —— Trig: Free Run AvglHeld: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
782,000000 MHz| 782,000000 MHz|
Center 782 MHz Span 7.5 MHz, CF Stey Center 782 MHz Span 7.5 MHz, CF Stey
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 750.000 mr; #Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 750.000 mr;
aute Man aute Man
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 29.8 dBm
4.5158 MHz FreqOffset 4.4993 MHz FreqOffset
Transmit Freq Emor ~ -15.412kHz % of OBW Power  99.00 % 0 He Transmit Freq Error “1.112kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 4.967 MHz xdB -26.00 dB x dB Bandwidth 4.964 MHz xdB -26.00 dB
50 — 50 —
LTE B13 5MHz QPSK Middle Channel RB25-0 LTE B13 5MHz 16QAM Middle Channel RB25-0
[ it Spectrum Amadyae: - UL 39005\ R Date: 127202007\ CLT- 24 Tt [ it Spectrum Amadyae: - UL 39005\ R Date: 127202007\ CLT- 24 [
R e Joa o e AL AT [uaigeie PAFED 13, 2018 i w— Ts0n o e AL AT [UaizsaPAFeD 13,2018
Contor Froq 762.000000 Mz | Genter Frea: 762000000 iz Radio Sid: None Sigeesy Contor Froq 762.000000 Mz | Genter Frea: 762000000 iz Rdio 5t None Fraquency
NFE —— Trig: Free Run AvglHeld: 1010 NFE —— Trig: Free Run AvglHeld: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
782.000000 MHz| 782.000000 MHz|
Center 782 MHz Span 15 MHz| CF Stey Center 782 MHz Span 15 MHz| CF Stey
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.600000 MHF; #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.600000 MHF;
auto Man auto Man
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 30.1 dBm
8.9456 MHz FreqOffset 8.9722 MHz FreqOffset
Transmit Freq Error 6.348kHz % of OBW Power  99.00 % 0 He Transmit Freq Error 8.582kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 9.853 MHz xdB -26.00 dB x dB Bandwidth 9.776 MHz xdB -26.00 dB
s . s .
LTE B13 10MHz QPSK Middle Channel RB50-0 LTE B13 10MHz 16QAM Middle Channel RB50-0
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8.1.8. LTE BAND 41

-wmm UL 9307\ R Dt L7207\ CLT: 20 [ -wmm UL 9307\ R Dt L7207\ CLT: 20 [
GOATD 11434 PMEe 13,2018 A0 [1ssMEsD 13,2000
mmm.mm.:— o Fre 2530080 O Radia b3z Noas FepnsY mmm.mm.:— o Fre 2530080 O Radia b Noas FepnsY
Trig: Free Run Avg|Held: 1010 Trig: Free Run Avg|Held: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2583000000 GHz| 2583000000 GHz|
Center 2.593 GHz Span 7.5 MHz, CF Stey Center 2.593 GHz Span 7.5 MHz, CF Stey
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 750.000 kHr; #Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 750.000 kHr;
jAuto. Man| jAuto. Man|
Occupied Bandwidth Total Power 30.1 dBm Occupied Bandwidth Total Power 29.8 dBm
4.5013 MHz FreqOffset 4.4837 MHz FreqOffset
Transmit Freq Error 3431kHz % of OBW Power  99.00 % 0 He Transmit Freq Error 4496 kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 4.919 MHz xdB -26.00 dB x dB Bandwidth 4.894 MHz xdB -26.00 dB
= sramws = sramws
LTE B41 5MHz QPSK Middle Channel RB25-0 LTE B41 5MHz 16QAM Middle Channel RB25-0
=] wmm-umnlmmﬂm 7] [ =] wmm-umnlmmﬂm 73 [
GO0 (1145 MEsD 13,2000 GOATD 11445 e 13,2018
Conter Froq 2563000000 GHz ] Garer ro 2 ssaseo0901z Radia Bz Noas FepnsY Conter Froq 2563000000 GHz ] Garer ro 2 ssaseo0901z Ratia b FepnsY
WFE = Trig: Free Run Avg|Held: 1010 WFE = Trig: Free Run Avg|Held: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2583000000 GHz| T 2583000000 GHz|
i
Center 2.593 GHz Span 15 MHz| CF Step Center 2.593 GHz Span 15 MHz| CF Step
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.600000 MHz] #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1.600000 MHz]
~ |aute Man| ~ |aute Man|
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 30.1 dBm
8.9973 MHz FreqOffset 8.9914 MHz FreqOffset
Transmit Freq Error 11.360kHz % of OBW Power  99.00 % 0 He Transmit Freq Emor ~ -10.453kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 9.757 MHz xdB -26.00 dB x dB Bandwidth 9.715 MHz xdB -26.00 dB
e srarus e srarus
LTE B41 10MHz QPSK Middle Channel RB50-0 LTE B41 10MHz 16QAM Middle Channel RB50-0
-wmm UL 9307\ R Dt L2/2W2017 \ CLT: 20 [ -wmm UL 9307\ R Dt L2/2W2017 \ CLT: 20 [
A0 (11404 MFsD 13,2000 A0 (114 MEsD 13,2000
Conter Froq 2563000000 GHz ] Garer ro 2 ssaseo0901z Radia b Noas FepnsY Conter Froq 2563000000 GHz ] Garer ro 2 ssaseo0901z Ratis B FepnsY
= Trig: Free Run Avg|Held: 1010 = Trig: Free Run Avg|Held: 1010
#IFGain:Low #Anen: 32 dB Radio Device: BTS #IFGain:Low #Anen: 32 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2583000000 GHz| 2583000000 GHz|
Center 2.593 GHz Span 22.5 MHz CF Step Center 2.593 GHz Span 22.5 MHz CF Step
#Res BW 220 kHz #VBW 680 kHz Sweep 1ms 2.260000 MHz] #Res BW 220 kHz #VBW 680 kHz Sweep 1ms 2.260000 MHz]
~ |aute Man| ~ |aute Man|
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 30.2 dBm
13.432 MHz Freq Offset 13.443 MHz FreqOffset
Transmit Freq Error 2190kHz % of OBW Power  99.00 % 0 He Transmit Freq Error 5.422kHz % of OBW Power  99.00 % 0 He
x dB Bandwidth 14.55 MHz xdB -26.00 dB x dB Bandwidth 14.50 MHz xdB -26.00 dB
e srarus e srarus
LTE B41 15MHz QPSK Middle Channel RB75-0 LTE B41 15MHz 16QAM Middle Channel RB75-0
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[ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 [ [ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 T= o
L — i o e INT ATGNATD_[1151:43 PP 13, 2018 — &L F - i o B —— TR Fraquency
593000000 GHz Freg: 2. GH Radio Std: N .593000000 GHz g :
[ WFE ) o e gied:> 100 S f-anter Fr WFE == Trig: Free Run ‘AvglHold: 1010
fFGsinlow  #Atten: 32dB Radio Device: BTS. FGainiaw  #Atten: 3208 Radio Device: BTS
i 0 dBidiv Ref 30.00 dBm i 0 dBidiv Ref 30.00 dBm
oy oy
Center Freq| Center Freq|
2583000000 GHz| 2583000000 GHz|
Center 2.593 GHz Span 30 MHz, P Bte Center 2.593 GHz Span 30 MHz, P Bte
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms 3.000000 Msz #Res BW 300 kHz #VBW 910 kHz Sweep 1ms 3.000000 MHz]
Auto Man Auto Man
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8.2. BAND EDGE AND EMISSION MASK

RULE PART(S)
FCC: §2.1051, §22.917, §24.238, §27.53,

LIMITS

FCC: §22.917, §24.238, §27.53(h)
The power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

FCC: §27.53 (Band 30)

(a) For operations in the 2305-2320 MHz band and the 2345-2360 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power P (with averaging performed
only during periods of transmission) within the licensed band(s) of operation, in watts, by the following amounts:

(4) For mobile and portable stations operating in the 2305-2315 MHz and 2350-2360 MHz bands:

(i) By a factor of not less than: 43 + 10 log (P) dB on all frequencies between 2305 and 2320 MHz and on all
frequencies between 2345 and 2360 MHz that are outside the licensed band(s) of operation, not less than 55 + 10 log (P)
dB on all frequencies between 2320 and 2324 MHz and on all frequencies between 2341 and 2345 MHz, not less than 61
+ 10 log (P) dB on all frequencies between 2324 and 2328 MHz and on all frequencies between 2337 and 2341 MHz, and
not less than 67 + 10 log (P) dB on all frequencies between 2328 and 2337 MHz;

(i) By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2300 and 2305 MHz, 55 + 10 log (P)
dB on all frequencies between 2296 and 2300 MHz, 61 + 10 log (P) dB on all frequencies between 2292 and 2296 MHz,
67 + 10 log (P) dB on all frequencies between 2288 and 2292 MHz, and 70 + 10 log (P) dB below 2288 MHz;

(iii) By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2360 and 2365 MHz, and not less than
70 + 10 log (P) dB above 2365 MHz.

FCC: §27.53 (Band 13)

(c )For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any emission outside the licensee's
frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of
operation, measured in watts, in accordance with the following:

(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated outside the band
below the transmitter power (P) by at least 43 + 10 log (P) dB;

(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 + 10 log (P) dB in a 6.25 kHz
band segment, for mobile and portable stations;

(5) Compliance with the provisions of paragraphs (c)(2) of this section is based on the use of measurement
instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in the 100 kHz bands immediately
outside and adjacent to the frequency block, a resolution bandwidth of at least 30 kHz may be employed;

(6) Compliance with the provisions of paragraphs (c)(4) of this section is based on the use of measurement
instrumentation such that the reading taken with any resolution bandwidth setting should be adjusted to indicate spectral
energy in a 6.25 kHz segment.

(f) Emissions in the band 1559-1610 MHz shall be limited to =70 dBW/MHz equivalent isotropically radiated power (EIRP)
for wideband signals. (-70 dBW/MHz = -40dBm/MHz).

FCC: §27.53 (Band 12, 17)
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(g) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a licensee's
frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of
operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance with this provision is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz
bands immediately outside and adjacent to a licensee's frequency block, a resolution bandwidth of at least 30 kHz may be
employed.

FCC: §27.53 (Band 7, 41)

(m)(4) For mobile digital stations, the attenuation 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 as defined in paragraph
(m)(6) of this section. 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. Mobile Satellite Service licensees
operating on frequencies below 2495 MHz may also submit a documented interference complaint against BRS licensees
operating on channel BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS licensees.
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TEST PROCEDURE

The transmitter output was connected to a CMW500Test Set and configured to operate at maximum power. The band
edge emissions were measured at the required operating frequencies in each band on the Spectrum Analyzer.

For each band edge measurement:
1. Set the spectrum analyzer span to include the block edge frequency.
2. Set a marker to point the corresponding band edge frequency in each test case.
3. Set display line at -13 dBm
4. Set resolution bandwidth to at least 1% of emission bandwidth.

MODES TESTED

GSM 850
GSM 1900
WCDM Band 5
LTE Band 4
LTE Band 5
LTE Band 7
LTE Band 12
LTE Band 13
LTE Band 17
LTE Band 41

RESULTS
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8.2.1. GSM 850MHz

[ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 [ [ eyioht Specbum Amtyees - UL 393171 R Dats 1280207 CLT. 24 [
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Lo WFE pﬁu Wide == Trig: Free Run AJ’JHJ;’;': 100100 i —WFE pﬁu Wide == Trig: Free Run AJ’JHJ;’;': 100100 TIFE[4 i
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