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1. ATTESTATION OF TEST RESULTS

Samsung Electronics Co., Ltd.
Applicant Name and Address 129 Samsung-Ro, Yeongtong-Gu,
Suwon-Si, Gyeonggi-Do, 16677, Korea
Models SM-A750GN/DS and SM-A750GN
FCCID A3LSMA750GN
EUT Description GSM/WCDMA/LTE Phone with BT, DTS/UNII a/b/g/n/ac, ANT+ and NFC
Date Tested AUGUST 06, 2018 to AUGUST 15, 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 By: Reviewed By:
Y )
Dan Coronia Steven Tran
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, TIA-603-E, FCC
CFR 47 Part 2, Part 22, Part 24, Part 27, Part 90, FCC KDB 971168 D01 v3rl.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266 Benicia Street,
and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are measured only at the 47173
address. 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 47658 Kato Rd.
[0 Chamber A (IC:2324B-1) Chamber D (IC:22541-1) Chamber | (IC: 2324A-5)
[0 Chamber B (IC:2324B-2) Chamber E (IC:22541-2) Chamber J (IC: 2324A-6)
[0 Chamber C (IC:2324B-3) Chamber F (IC:22541-3) Chamber K (IC: 2324A-1)
Chamber G (IC:22541-4) Chamber L (IC: 2324A-3)
Chamber H (IC:22541-5)

O

X

X

Q|oioiox

The above test sites and facilities are covered under FCC Test Firm Registration # 208313. Chambers above
are covered under Industry Canada company address and respective code.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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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

43. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4,32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

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: 82.1046, §22.913, §24.232, and §27.50

EIRP/ERP TEST PROCEDURE

ANSI C63.26:2015/ TIA-603-E Clause 2.2.17
KDB 971168 D0O1Section 5.6

KDB 412172 DO1

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:
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GSM MODES
Part 22 850MHz
Frequency range Modulation Conducted (Average) | Antenna Gain | Limit ERP 99% BW Emission
(MHz) (dBm) (dBi) (W) (dBm) (W) (kHz) Designator
624.9.848.8 GPRS 33.0 5.05 o L2490 0.309 237.2 | 237KGXW
EGPRS 26.9 18.80 0.076 240.8 241KG7TW
Part 24 1900MHz
Frequency range Modulation Conducted (Average) | Antenna Gain | Limit EIRP 99% BW Emission
(MHz) (dBm) (dBi) (W) (dBm) (W) (kHz) Designator
1850.2-1909 8 GPRS 29.7 259 20 32.29 1.694 242.4 242KGXW
EGPRS 254 27.99 0.630 245.1 245KGTW
WCDMA MODE
Part 22 Band 5
Frequency range Modulation Conducted (Average) | Antenna Gain | Limit ERP 99% BW Emission
(MHz) (dBm) (dBi) (W) (dBm) (W) (kHz) Designator
826.4-846.6 REL 99 24.2 595 70 16.10 0.041 4153 AM15F9W
HSDPA 23.2 15.10 0.032 4161 4AM16FOW
Part 24 Band 2
Frequency range Modulation Conducted (Average) | Antenna Gain | Limit ERP 99% BW Emission
(MHz) (dBm) (dBi) (W) (dBm) (W) (kHz) Designator
1852 4-1907 6 REL 99 234 259 20 25.99 0.397 4147 AM15F9W
HSDPA 22.4 24.99 0.316 4165 AM17FOW
Part 27 Band 4
Frequency range Modulation Conducted (Average) | Antenna Gain Limit EIRP 99% BW Emission
(MHz) (dBm) (dBi) (W) (dBm) (W) (kHz) Designator
1712.4-1752.6 REL 99 23.1 0.15 10 23.25 0.211 4160 AM16FOW
HSDPA 22.6 22.75 0.188 4149 AM15F9W
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LTE BAND 2
Part 24
EIRP Limit (W) 2.00
Antenna Gain (dBi) 2.59
Bandwidth . Low Upper Conducted EIRP EIRP 99% BW | Emission
(MHz) Modulation | Frequency | Frequency | Awverage Awerage Awerage (kHz) Desianator
(MHz) (MHz) (dBm) (dBm) W) g
QPSK 23.2 25.79 0.379 1090 1M0O9G7W
L4 160AM 1850.7 1909.3 22.1 24.69 0.294 1090 1MO9D7W
QPSK 23.1 25.69 0.371 2700 2M70G7W
3.0 16QAM 1851.5 1908.5 21.9 24.49 0.281 2710 2M71D7W
QPSK 23.0 25.59 0.362 4510 AM51G7W
5.0 160AM 1852.5 1907.5 22.1 24.69 0.294 4510 AM51D7W
QPSK 23.0 25.59 0.362 8970 8M97G7W
10.0 160AM 1855.0 1905.0 22.0 24.59 0.288 8980 8M98D7W
QPSK 23.1 25.69 0.371 13450 13M5G7W
150 16QAM 1857.5 1902.5 22.1 24.69 0.294 13450 13M5D7W
QPSK 23.0 25.59 0.362 17910 17M9G7TW
200 16QAM 1860.0 1900.0 22.0 24.59 0.288 17900 17M9D7W
LTE BAND 5
Part 22H
ERP Limit (W) 7.00
Antenna Gain (dBi) -5.95
Bandwidth . Low Upper A ERP ERP 99% BW [ Emission
(MHz) Modulation | Frequency | Frequency | Awerage Average Average (kHz) Designator
(MH2) (MHz) (dBm) (dBm) W) 9
QPSK 23.2 15.10 0.032 1090 1M0O9G7W
14 16Q0AM 824.7 848.3 22.1 14.00 0.025 1090 1MO9D7W
QPSK 23.3 15.20 0.033 2710 2M71G7W
3.0 160AM 825.5 84r.5 22.1 14.00 0.025 2710 2M71D7W
QPSK 23.1 15.00 0.032 4510 AM51G7W
50 16QAM 826.5 846.5 21.9 13.80 0.024 4500 4AM50D7W
QPSK 23.1 15.00 0.032 8980 8M98GTW
10.0 829.0 844.0
16QAM 22.0 13.90 0.025 8990 8M99D7W
Page 11 of 190
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: 12440598-E1V1
FCC ID: ABLSMA750GN

DATE: AUGUST 29, 2018

LTE BAND 12
Part 27
ERP Limit (W) 3.00
Antenna Gain (dBi) -10.09
Bandwidth _ Low Upper | Conducted | - ERP ERP 99% BW | Emission
(MHz) Modulation | Frequency | Frequency | Awverage Average Awerage (kHz) Designator
(MHz) (MHz) (dBm) (dBm) (W)
QPSK 23.1 10.86 0.012 1090 1MO9G7W
14 160AM 699.7 7153 22.0 9.76 0.009 1090 1MO9D7W
QPSK 23.1 10.86 0.012 2700 2M70G7W
3.0 160AM 700.5 14.5 22.0 9.76 0.009 2700 2M70D7W
QPSK 23.1 10.86 0.012 4500 AM50G7W
50 16QAM 7015 135 22.0 9.76 0.009 4510 AMS51D7W
QPSK 23.1 10.86 0.012 8950 8M95GT7W
10.0 160QAM 704.0 110 22.0 9.76 0.009 8970 8M97D7W
LTE BAND 13
Part 27
ERP Limit (W) 3.00
Antenna Gain (dBi) -4.91
Bandwidth . Low Upper Conducted ERP ERP 99% BW Emission
(MHz) Modulation | Frequency | Frequency | Awerage Awverage Average (kHz) Designator
(MHz) (MHz) (dBm) (dBm) ) ¢
QPSK 22.7 15.64 0.037 4510 AM51G7W
5.0 16QAM 79.5 784.5 21.7 14.64 0.029 4510 AMS51D7W
QPSK 22.9 15.84 0.038 8980 8M98G7W
10.0 16QAM 782.0 782.0 21.8 14.74 0.030 8970 8M97D7W
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LTE BAND 41
Part 27
EIRP Limit (W) 2.00
Antenna Gain (dBi) -0.31
Bandwidth . Low Upper Conducted EIRP EIRP 99% BW | Emission
(MHz) Modulation | Frequency | Frequency | Awverage Average Awerage (kHz) Designator
(MHz) (MHz) (dBm) (dBm) (W)
QPSK 23.8 23.49 0.223 4500 AM50G7W
50 16Q0AM 2498.5 2687.5 22.6 22.29 0.169 4510 AMS51D7W
QPSK 23.8 23.49 0.223 8970 8M97G7W
10.0 160AM 2501.0 2685.0 22.8 22.49 0.177 8990 8M99D7W
QPSK 23.8 23.49 0.223 13460 13M5G7W
15.0 16QAM 25035 2682.5 23.2 22.89 0.195 13480 13M5D7W
QPSK 23.8 23.49 0.223 17920 17M9G7W
200 160QAM 2506.0 2680.0 22.7 22.39 0.173 17980 18M0OD7W
LTE BAND 66
Part 27
EIRP Limit (W) 1.00
Antenna Gain (dBi) 0.15
Bandwidth . Low Upper Conducted EIRP EIRP 99% BW | Emission
(MHz) Modulation | Frequency | Frequency [ Awverage Awerage Awerage (kHz) Designator
(MHz) (MHz) (dBm) (dBm) (W)
QPSK 22.7 22.85 0.193 1090 1MO9G7W
L4 160AM 17107 17793 21.6 21.75 0.150 1090 1MO9D7W
QPSK 22.7 22.85 0.193 2700 2M70G7W
3.0 16QAM 17iLs 17785 21.6 21.75 0.150 2700 2M70D7W
QPSK 22.6 22.75 0.188 4510 AM51G7W
5.0 160AM 17125 1rrr.s 21.4 21.55 0.143 4510 AMS51D7W
QPSK 22.7 22.85 0.193 8980 8M98G7W
10.0 160AM 1715.0 1775.0 21.7 21.85 0.153 8980 8M98D7W
QPSK 22.7 22.85 0.193 13460 13M5G7W
150 16QAM 17175 17725 21.6 21.75 0.150 13490 13M5D7W
QPSK 22.7 22.85 0.193 17910 17M9G7W
200 16QAM 1720.0 1770.0 21.5 21.65 0.146 17910 17M9D7W
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5.3. SOFTWARE AND FIRMWARE
The test utility software used during testing was A750GN.001

5.4. MAXIMUM ANTENNA GAIN

Please see table below:

LTE Bands

Peak
Antenna
Gain (dBi)

GSM850, 824-849MHz

-5.95

GSM1900, 1850-1910MHz

2.59

WCDMA Band 2, 1850-1910 MHz

2.59

WCDMA Band 4, 1710-1755 MHz

0.15

WCDMA Band 5, 824-849 MHz

-5.95

LTE BAND 2, 1850 - 1910 MHz

2.59

LTE BAND 5, 824 - 849 MHz

-5.95

LTE BAND 12, 699 - 716 MHz

-10.09

LTE BAND 13, 777 - 787 MHz

-4.91

LTE BAND 41 (FCC), 2496 - 2690 MHz

-0.31

LTE BAND 66, 1710 - 1780 MHz

1.62
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55. WORST-CASE CONFIGURATION AND MODE

The EUT supports LTE Bands of:
Band 2, Band 4, Band 5, Band 12, Band 13, Band 17, Band 41, and Band 66.

LTE Band 4 (1710-1755MHz,1.4/3/5/10/15/20MHz bandwidth) is covered by LTE Band 66 because it is a
subset of LTE band 66 and they have same output power and channel bandwidth.

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 and channel bandwidth.

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 and 16QAM modulations. 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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5.6. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter Samsung EP-TAS0EWE DW3J719AS/A-E N/A
Earphone Samsung N/A N/A N/A
I/O CABLES (RF Conducted Test)
I/O Cable List
Cable # of identical Cable
Port Connector Type Cable Type Remarks
No ports yp yp Length (m)
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
/O CABLES (RF Radiated Test)
I/O Cable List
Cable # of Cable
Port L Connector Type Cable Type Remarks
No identic yP yP Length
1 USB 1 AC Adapter Un-shielded | 1.2m No
2 Earphone 1 USB Un-shielded im No
3 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 TEST SETUP DIAGRAM

2 3 Communication
Directional
EuT TestSet

Coupler

Spectrum
Analyzer
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RADIATED TEST SETUP DIAGRAM

EUT I |
2 | \I : Spectrum Analyzer
1 '
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 ID Num cel Last
Due Cal
Highpass Filter, 2.7 GHz Micro-Circuits H2G518G6 T772 07/05/19 @ 07/05/18
Highpass Filter, 1 GHz Micro-Tronics HPM18129 T889 02/21/19 @ 02/21/18
Highpass Filter, 1.5 GHz Micro-Tronics HPM50114 T1852 07/16/19 @ 07/16/18
Highpass Filter, 4GHz Micro-Tronics HPM13351 T1241 07/19/19 @ 07/19/18
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T4942 04/30/19 | 04/30/18
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 04/30/19 | 04/30/18
RF Amplifier MITEQ AFS42-00101800-25-S-42 T1568 06/21/19 @ 06/21/18
RF Amplifier AMPLICAL AMP1G18-35 T5969 06/03/19 @ 06/03/18
Directional Coupler Mini-Circuits ZUDC10-183+ T1136 06/18/19 @ 06/18/18
Wideband Communication Test R&S CMW500 T972 05/29/19  05/29/18
Set, Call Box
Wideband Communication Test
Set, Call Box R&S CMW500 T1872 02/15/19 @ 02/15/18
Wideband Communication Test
Set, Call Box R&S CMW500 T949 02/21/19 @ 02/21/18
Chamber, Environmental Thermotron SE-600-10-10 T80 02/22/19 | 02/22/18
Spectrum Analyzer Agilent (Keysight) E4446A T146  07/18/19 07/18/18
Technologies
Spectrum Analyzer Agilent CCs01178-1C T200 10/18/18 | 10/18/17
Spectrum Analyzer, PXA, 3Hz = Agilent (Keyglght) N9030A T1450 02/05/19 = 02/05/18
to 44GHz Technologies
EMI TEST RECEIVER R&S ESW44 PRE0179522 05/11/19 05/11/18
EMI TEST RECEIVER R&S ESW44 PREO0179377 | 05/03/19 @ 05/03/18
DC power supply, 8V @ 3 Aor .
15V @2A Agilent / HP E3610A None CNR CNR
DC power supply 15V Sprensen XT15-4 T463 CNR CNR
UL AUTOMATION SOFTWARE
CLT Software UL UL RF Ver 7.6, November 11, 2017
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

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. GSM850
| D: | 38515 | Date: | s/6/18
GPRS (GMSK) - Coding Scheme: CS1
Freq. Power
Band Ch No.
(MHz) 1 slot 2 slots
128 824.2 32.9 30.2
850.0 190 836.6 33.0 30.5
251 848.8 33.0 30.4
EGPRS (8PSK) - Coding Scheme: MCS5
Freq. Power
Band Ch No.
(MHz) 1 slot 2 slots
128 824.2 26.6 239
850.0 190 836.6 26.9 24.2
251 848.8 26.7 24.2
7.1.2. GSM1900
| ID: | 38515 | Date: | s/6/18
GPRS (GMSK) - Coding Scheme: CS1
Freq. Power
Band Ch No.
(MHz) 1 slot 2 slots
512 1850.2 294 26.8
1900.0 661 1880.0 29.7 27.2
810 1909.8 29.7 27.1
EGPRS (8PSK) - Coding Scheme: MCS5
Freq. Power
Band Ch No.
(MHz) 1 slot 2 slots
512 1850.2 25.1 23.1
1900.0 661 1880.0 254 23.2
810 1909.8 254 23.3

Page 21 of 190

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FORM NO: CCSUP4031B
FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12440598-E1V1 DATE: AUGUST 29, 2018
FCC ID: ABLSMA750GN

7.2. 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.
* Set the spectrum analyzer span wide enough or greater than the modulated signal BW.
« Set a spectrum analyzer at peak detection mode with VBW = RBW.2 26dB BW, typically 5SMHz.
« 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

\c’;\’éﬁg’;’:'“ Bc 2115 1115 15/15 15/15

Settings Bd 15/15 15/15 8/15 4/15
Bd (SF) 64
Bc/pd 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
Dnak 8

HSDPA DCQI 8

Specific Ack-Nack repetition factor 3

Settings CQI Feedback (Table 5.2B.4) 4ms
CQI Repetition Factor (Table 5.2B.4) 2
Ahs=Bhs/Bc 30/15
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HSPA REL 6 (HSDPA & HSUPA)
The following 5 Sub-tests were completed according to Release 6 procedures in section 5.2 of 3GPP
TS34.121. 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 CQI Feedback (Table 5.2B.4) 4ms

CQI Repetition Factor (Table 5.2B.4) 2

Ahs = Bhs/fc 30/15

E-DPDCCH 6 8 8 5 0

DHARQ 0 0 0 0 0

AG Index 20 12 15 17 12

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

Associated Max UL Data Rate kbps 242.1 174.9 482.8 205.8 308.9

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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DUAL CARRIER HSDPA (DC-HSDPA (REL 8, CAT 24)

The following tests were completed according to procedures in section 7.3.13 of 3GPP TS34.108 v9.5.0. A summary of
these settings are illustrated below:

Downlink Physical Channels are set as per 3GPP TS34.121-1 v9.0.0 E.5.0

Table E.5.0: Levels for HSDPA connection setup

Parameter Unit Value
During Connection setup
P-CPICH_Ecflor dB -10
P-CCPCH and SCH_Ec/lor dB -12
PICH _Ecl/lor dB -15
H3-PDSCH dB off
HS-SCCH_1 dB of
DPCH_Eclor dB -5
OCNS_Ec/lor dB -3.1

Call is set up as per 3GPP TS34.108 v9.5.0 sub clause 7.3.13

The configurations of the fixed reference channels for HSDPA RF tests are described in 3GPP TS 34.121, annex C for
FDD and 3GPP TS 34.122.

Table C.B.1.12: Fixed Reference Channel H-Set 12

Parameter Unit Value
Nominal Avg. Inf. Bit Rate kbps 60
Inter-TT1 Distance TTIs 1
Mumber of HARQ Processes Proces &
585
Information Bit Payload ( N, ) Bits 120
Number Code Blocks Blocks 1
Binary Channel Bits Per TTI Bits 960
Total Available SML's in UE SML's 19200
Number of SML's per HARQ Proc. SML's 3200
Coding Rate 0.15
MNumber of Physical Channel Codes Codes 1
Modulation QPSK
MNote 1 The HMC is intended to be used for DC-HSDPA
mode and both cells shall transmit with identical
parameters as listed in the table.
Mote 2: Maximum number of transmission is limited to 1, i.e.,
retransmission is not allowed. The redundancy and
constellation version 0 shall be used.

Inf. Bit Payload | 120 |

CRC Addition | 120 |e4|cRe

Code Block |

Segmentation 144 |

Turbo-Encoding
432 12 il Bi
(R=1/3) | | |Ta|| Bits
1st Rate Matching| 432 |
RV Selsction | a60

Physical Channel

Figure C_8.19: Ceding rate for Fixed reference Channel H-Set 12 (QPSK)
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The following 4 Sub-tests for HSDPA were completed according to Release 8 procedures in section 5.2 of 3GPP
TS34.121. A summary of subtest 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 Algorithm2

VC\B/(Ce:rlie'\r/lefl\ Bc 2/15 11/15 15/15 15/15

Settings Bd 15/15 15/15 8/15 4/15
Bd (SF) 64
Bc/Bd 2/15 12/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
MPR (dB) 0 0 0.5 0.5
DACK 8
DNAK 8

HSDPA DCQI 8

Specific Ack-Nack Repetition factor 3

Settings CQI Feedback 4ms
CQI Repetition Factor 2
Ahs = Bhs/ Bc 30/15

HSPA+

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: B values for transmitter characteristics tests with HS-DPCCH and E-DCH with 16QAM

RESULT

Sub- Be Ba Bus Bec Bed Bed CcM MPR AG | E-TFCI| E-TFCI
test | (Note3) (Note1) (2xSF2) (2xSF4) (dB) (dB) Index | (Note 5) | (boost)
(Note 4) (Note 4) (Note 2) | (Note 2) | (Note 4)
1 1 0 | 30/15 | 30/15 | PBeg1:30/15 Bea3: 24/15 35 25 14 105 105

Beg2: 30/15 Becd: 24/15

Note 11 Aack, Anack and Acq = 30/15 with B, =30/15* S, .

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 . is set to 1 and Bs = 0 by default.

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

Note 5. All the sub-tests require the UE to transmit 2SF2+2SF4 16QAM EDCH and they apply for UE using E-

DPDCH category 7. E-DCH TTl is set to 2ms TTI 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.
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7.2.1. WCDMA BANDS5

| 1D | 38515 | Date: | s/6/18
Freq. MPR Average

Band Mode UL Ch No. (MH‘i) il ( dBmg)

4132 826.4 N/A 24.0

Rel 99 RMC, 12.2 Kbps 4183 836.6 N/A 24.2

4233 846.6 N/A 24.2

4132 826.4 0 22.9

Subtest 1 4183 836.6 0 23.1

4233 846.6 0 23.1

4132 826.4 0 22.0

Subtest 2 4183 836.6 0 22.3

HSDPA 4233 846.6 0 22.3

4132 826.4 05 20.9

Subtest 3 4183 836.6 05 21.2

4233 846.6 0.5 21.1

4132 826.4 0.5 20.9

Subtest 4 4183 836.6 05 21.2

4233 846.6 05 21.1

4132 826.4 0 20.1

Subtest 1 4183 836.6 0 20.2

4233 846.6 0 20.2

4132 826.4 2 18.1

Subtest 2 4183 836.6 2 18.1

V‘ggn?j'\gA 4233 846.6 2 183

(850MHz) HSPA 4132 826.4 1 21.0

(HSDPA & Subtest 3 4183 836.6 1 21.3

HSUPA) 4233 846.6 1 21.2

4132 826.4 2 18.1

Subtest 4 4183 836.6 2 18.2

4233 846.6 2 18.2

4132 826.4 0 23.0

Subtest 5 4183 836.6 0 23.2

4233 846.6 0 23.2

4132 826.4 0 22.9

Subtest 1 4183 836.6 0 23.1

4233 846.6 0 23.1

4132 826.4 0 22.0

Subtest 2 4183 836.6 0 22.3

DCHSDPA 4233 846.6 0 22.3

4132 826.4 0.5 20.9

Subtest 3 4183 836.6 0.5 21.2

4233 846.6 0.5 21.1

4132 826.4 05 20.9

Subtest 4 4183 836.6 05 21.2

4233 846.6 05 21.1
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7.2.2. WCDMA BAND2

| 1D | 38515 | Date: | s/6/18
Freq. MPR Average

Band Mode UL Ch No. (MH‘i) il ( dBmg)

9262 1852.4 N/A 23.1

Rel 99 RMC, 12.2 kbps 9400 1880.0 N/A 23.3

9538 1907.6 N/A 23.4

9262 1852.4 0 22.2

Subtest 1 9400 1880.0 0 22.3

9538 1907.6 0 22.4

9262 1852.4 0 222

Subtest 2 9400 1880.0 0 223

HSDPA 9538 1907.6 0 22.4

9262 1852.4 05 21.3

Subtest 3 9400 1880.0 05 215

9538 1907.6 05 21.6

9262 1852.4 05 21.2

Subtest 4 9400 1880.0 05 213

9538 1907.6 05 21.4

9262 1852.4 0 21.1

Subtest 1 9400 1880.0 0 21.3

9538 1907.6 0 21.4

9262 1852.4 2 19.2

Subtest 2 9400 1880.0 2 195

V‘ggnZ“gA 9538 1907.6 2 196

(1900MH2) HSPA 9262 1852.4 1 203

(HSDPA & Subtest 3 9400 1880.0 1 205

HSUPA) 9538 1907.6 1 20.5

9262 1852.4 2 19.2

Subtest 4 9400 1880.0 2 195

9538 1907.6 2 19.6

9262 1852.4 0 221

Subtest 5 9400 1880.0 0 22.3

9538 1907.6 0 22.4

9262 1852.4 0 22.2

Subtest 1 9400 1880.0 0 223

9538 1907.6 0 22.4

9262 1852.4 0 222

Subtest 2 9400 1880.0 0 223

DCHSDPA 9538 1907.6 0 22.4

9262 1852.4 05 21.3

Subtest 3 9400 1880.0 05 215

9538 1907.6 0.5 21.6

9262 1852.4 05 21.2

Subtest 4 9400 1880.0 05 213

9538 1907.6 05 21.4
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7.2.3. WCDMA BAND4

| D | 38515 | Date: | s/718
Freq. MPR Average
Band Mode UL Ch No. (MH‘i) il ( dBmg)
1312 1712.4 N/A 23.1
Rel 99 RMC, 12.2 kbps 1413 17326 N/A 231
1513 17526 N/A 23.0
1312 1712.4 0 225
Subtest 1 1413 1732.6 0 225
1513 1752.6 0 22.4
1312 1712.4 0 216
Subtest 2 1413 17326 0 216
HSDPA 1513 17526 0 215
1312 1712.4 05 20.6
Subtest 3 1413 1732.6 0.5 20.5
1513 1752.6 05 20.5
1312 1712.4 05 20.6
Subtest 4 1413 17326 05 205
1513 17526 05 20.5
1312 17124 0 196
Subtest 1 1413 1732.6 0 197
1513 1752.6 0 19.6
1312 1712.4 2 17.6
Subtest 2 1413 17326 2 17.7
V‘ggnZ“ﬂA 1513 1752.6 2 175
(1700MH2) HSPA 1312 1712.4 1 20.6
(HSDPA & Subtest 3 1413 1732.6 1 20.6
HSUPA) 1513 1752.6 1 20.5
1312 17124 2 17.7
Subtest 4 1413 17326 2 17.7
1513 1752.6 2 17.6
1312 1712.4 0 225
Subtest 5 1413 1732.6 0 22,6
1513 1752.6 0 2.4
1312 17124 0 225
Subtest 1 1413 17326 0 225
1513 1752.6 0 22.4
1312 17124 0 216
Subtest 2 1413 17326 0 216
DC-HSDPA 1513 1752.6 0 215
1312 1712.4 05 20.6
Subtest 3 1413 17326 05 205
1513 1752.6 05 20.5
1312 1712.4 05 20.6
Subtest 4 1413 17326 05 205
1513 1752.6 05 20.5
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REPORT NO: 12440598-E1V1
FCC ID: ABLSMA750GN

DATE: AUGUST 29, 2018

7.3. 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)
14 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 (Ngrs)
value (MH2)
NS_01 6.621.1 Table 551 | 143510 | Table 5.6-1 NA
3 >5 <1
>6 <1
2,4,10, 23, 25,
NS_03 66221 35, 36 10 >6 <1
15 >8 <1
20 >10 <1
5 >6 <1
NS_04 66222 4
10, 15, 20 See Table 6.2.4-4
NS_05 6.6.3.3.1 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 6.2.4-2 | Table 6.2.4-2
6.6.332
NS_08 6.6.3.3.3 19 10, 15 >44 <3
> 40 <1
NS_09 6.6.334 21 10, 15 S55 <2
NS_10 20 15, 20 Table 6.2.4-3 | Table 6.2.4-3
NS_11 6.6.2.2.1 23" 1.4,3,5,10 | Table 6.2.4-5 | 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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REPORT NO: 12440598-E1V1 DATE: AUGUST 29, 2018
FCC ID: ABLSMA750GN

MODES TESTED
* LTEZ2
* LTES
« LTE12
« LTE13
+ LTEA41
« LTEG6
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:
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REPORT NO: 12440598-E1V1 DATE: AUGUST 29, 2018
FCC ID: ABLSMA750GN

7.31. LTE 2
| I>: | 38515 | Date: | s/6/18 |
QUTPUT POWER FOR LTE BAND 2 (1.4 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Modulation | cation | RB Offset I 5507 18900 19193
1850.7 MHz | 1880.0 MHz | 1909.3 MHz
1 0 22.8 23.2 23.2
1 2 22.8 23.1 23.1
1 5 22.8 23.2 23.2
QPSK 3 0 22.8 23.1 23.1
3 1 22.8 23.1 23.1
3 2 22.9 23.1 23.1
14 6 0 21.8 22.1 22.1
' 1 0 21.6 21.8 22.1
1 2 21.7 21.7 21.7
1 5 21.6 21.8 21.8
16QAM 3 0 21.8 22.0 22.1
3 1 21.8 22.1 22.0
3 2 21.8 22.0 22.1
6 0 20.8 21.1 21.1
QUTPUT POWER FOR LTE BAND 2 (3.0 MHZz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Moduiation |, cation | RB Offset ™ —ee1s 18900 19185
1851.5 MHz | 1880.0 MHz | 1908.5 MHz
1 0 22.8 23.1 23.1
1 7 22.8 23.0 23.1
1 14 22.8 23.0 23.0
QPSK 8 0 21.8 22.0 22.0
8 4 21.8 22.0 22.0
8 7 21.8 22.0 22.0
3.0 15 0 21.8 22.1 22.0
1 0 21.6 21.9 21.9
1 7 21.6 21.9 21.9
1 14 21.6 21.9 21.8
16QAM 8 0 20.8 21.0 21.0
8 4 20.8 21.0 21.0
8 7 20.8 21.0 21.0
15 0 20.8 21.0 21.0
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REPORT NO: 12440598-E1V1

FCC ID: ABLSMA750GN

DATE: AUGUST 29, 2018

OUTPUT POWER FOR LTE BAND 2 (5.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | o cation | RB Offset ™ 1a60e 18900 19175
1852.5 MHz | 1880.0 MHz | 1907.5 MHz
1 0 22.7 23.0 22.9
1 12 22.7 23.0 22.9
1 24 22.7 23.0 22.9
QPSK 12 0 21.8 22.0 22.0
12 6 21.7 22.0 21.9
12 11 21.7 22.0 21.9
50 25 0 21.7 22.0 22.0
' 1 0 21.7 22.1 21.8
1 12 21.7 22.0 21.8
1 24 21.7 22.1 21.8
16QAM 12 0 20.8 21.0 21.0
12 6 20.8 21.0 21.0
12 11 20.8 21.0 21.0
25 0 20.8 21.0 21.0
OQUTPUT POWER FOR LTE BAND 2 (10.0 MHZ)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | o cation | RE Offset ™ 1geeg 18900 19150
1855.0 MHz | 1880.0 MHz | 1905.0 MHz
1 0 22.7 23.0 23.0
1 24 22.7 23.0 23.0
1 49 22.7 23.0 22.9
QPSK 25 0 21.8 22.0 21.9
25 12 21.7 22.0 21.9
25 24 21.7 22.0 21.9
10.0 50 0 21.7 22.0 21.9
' 1 0 21.8 22.0 21.6
1 24 21.8 22.0 21.6
1 49 21.8 22.0 21.6
16QAM 25 0 20.8 21.0 21.0
25 12 20.8 21.0 20.9
25 24 20.7 21.0 20.9
50 0 20.7 21.1 21.0
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OUTPUT POWER FOR LTE BAND 2 (15.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Modulation |y cation | RB Offset ™ a575 18900 19125
1857.5 MHz | 1880.0 MHz | 1902.5 MHz
1 0 22.8 23.0 23.1
1 37 22.8 23.0 22.9
1 74 22.7 22.9 22.9
QPSK 36 0 21.9 22.0 22.1
36 16 21.8 22.0 22.0
36 35 21.8 22.0 22.0
15.0 75 0 21.8 22.0 22.0
1 0 21.8 21.9 22.1
1 37 21.7 21.9 22.1
1 74 21.7 21.8 22.0
16QAM 36 0 20.9 21.1 21.0
36 16 20.9 21.0 21.0
36 35 20.9 21.0 21.0
75 0 20.9 21.0 21.1
QUTPUT POWER FOR LTE BAND 2 (20.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | 5, cation | RE Offset ™ 1e700 18900 19100
1860.0 MHz | 1880.0 MHz | 1900.0 MHz
1 0 22.9 23.0 22.9
1 49 22.8 22.9 22.8
1 99 22.8 22.9 22.8
QPSK 50 0 21.8 22.0 22.0
50 24 21.8 22.0 22.0
50 49 21.8 21.9 21.9
20.0 100 0 21.8 22.0 22.0
' 1 0 21.6 21.8 22.0
1 49 21.6 21.7 21.9
1 99 21.6 21.6 21.9
16QAM 50 0 20.9 21.0 21.0
50 24 20.9 21.0 21.0
50 49 20.8 21.0 20.9
100 0 20.8 21.0 21.0
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REPORT NO: 12440598-E1V1 DATE: AUGUST 29, 2018
FCC ID: ABLSMA750GN

7.3.2. LTES
| I>: | 38515 | Date: | s/6/18 |
QUTPUT POWER FOR LTE BAND 5 (1.4 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Modulation | - cation | RB Offset 0407 20525 20643
824.7 MHz | 836.5 MHz | 848.3 MHz
1 0 23.0 23.2 23.2
1 2 23.1 23.2 23.2
1 5 23.1 23.1 23.2
QPSK 3 0 23.0 23.1 23.2
3 1 23.0 23.1 23.2
3 2 23.0 23.1 23.1
14 6 0 21.9 22.0 22.0
1 0 215 21.8 21.8
1 2 215 21.8 21.8
1 5 215 21.9 21.8
16QAM 3 0 22.0 22.1 22.1
3 1 22.0 21.9 22.1
3 2 22.0 22.0 22.1
6 0 20.8 20.8 21.0
QUTPUT POWER FOR LTE BAND 5 (3.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Moduiation |, cation | RB OffSet ™ 0ms 20525 20635
825.5 MHz | 836.5 MHz | 847.5 MHz
1 0 23.0 23.2 23.3
1 7 23.0 23.2 23.2
1 14 23.0 23.2 23.2
QPSK 8 0 21.9 22.0 22.1
8 4 21.9 22.0 22.1
8 7 21.9 22.0 22.0
3.0 15 0 22.0 22.1 22.1
' 1 0 21.9 22.1 22.0
1 7 21.9 21.9 22.1
1 14 22.0 22.0 22.0
16QAM 8 0 20.8 20.9 20.9
8 4 20.8 20.9 20.9
8 7 20.7 20.9 20.9
15 0 20.8 20.9 20.9
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FCC ID: ABLSMA750GN

DATE: AUGUST 29, 2018

OUTPUT POWER FOR LTE BAND 5 (5.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Moduiation |y cation | RB Offset 025 20525 20625
826.5 MHz | 836.5 MHz | 846.5 MHz
1 0 23.0 23.1 23.1
1 12 22.9 23.1 23.0
1 24 23.0 23.1 23.0
QPSK 12 0 22.0 22.0 22.1
12 6 21.9 22.0 22.1
12 11 21.9 22.0 22.0
50 25 0 21.9 22.1 22.1
' 1 0 21.8 21.9 21.9
1 12 21.7 21.8 21.8
1 24 21.7 21.9 21.8
16QAM 12 0 20.8 20.9 21.0
12 6 20.8 20.9 20.9
12 11 20.8 20.9 20.9
25 0 20.8 20.9 20.9
OQUTPUT POWER FOR LTE BAND 5 (10.0 MHZ)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Moduiation |y cation | RB Offset 050 20525 20600
829.0 MHz | 836.5 MHz | 844.0 MHz
1 0 23.0 23.1 23.0
1 24 23.0 23.1 23.0
1 49 23.1 23.1 23.1
QPSK 25 0 22.0 22.0 22.0
25 12 22.0 22.0 22.2
25 24 22.0 22.0 22.1
50 0 22.1 22.1 22.1
100 1 0 21.9 22.0 21.8
1 24 21.9 21.9 21.8
1 49 21.9 22.0 21.8
16QAM 25 0 20.9 21.0 20.8
25 12 21.0 21.0 21.0
25 24 21.0 21.0 21.0
50 0 21.0 21.0 21.0
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7.3.3. LTE 12
| I>: | 38515 | Date: | s/6/18 |
OQUTPUT POWER FOR LTE BAND 12 (1.4 MHZz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Modulation | - cation | RB Offset 3017 23095 23173
699.7 MHz_| 707.5 MHz | 715.3 MHz
1 0 23.1 23.0 23.0
1 2 23.1 23.0 22.9
1 5 23.1 23.0 23.0
QPSK 3 0 23.1 23.0 23.0
3 1 23.1 23.0 23.0
3 2 23.1 23.0 23.0
L4 6 0 22.0 22.0 22.0
1 0 21.8 21.7 21.9
1 2 21.7 216 21.9
1 5 21.8 21.7 21.9
16QAM 3 0 22.0 22.0 22.0
3 1 22.0 22.0 21.9
3 2 22.0 21.9 21.9
6 0 21.0 20.9 20.7
OUTPUT POWER FOR LTE BAND 12 (3.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Moduiation |, cation | RB OffSet 52008 23095 23165
700.5 MHz_| 707.5 MHz | 714.5 MHz
1 0 23.0 23.0 23.0
1 7 22.9 23.0 23.0
1 14 22.9 23.0 23.1
QPSK 8 0 22.0 22.0 22.0
8 4 22.0 22.0 22.0
8 7 22.0 22.0 22.0
20 15 0 22.0 22.0 22.1
' 1 0 21.8 22.0 21.8
1 7 21.9 22.0 21.8
1 14 21.9 22.0 21.8
16QAM 8 0 20.8 20.9 20.9
8 4 20.8 20.9 20.9
8 7 20.8 21.0 20.9
15 0 20.8 21.0 20.9
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OUTPUT POWER FOR LTE BAND 12 (5.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | o cation | RB OffSet 52035 23095 23155
701.5MHz | 707.5MHz | 713.5 MHz
1 0 23.1 23.0 23.0
1 12 23.0 23.0 22.9
1 24 23.0 23.0 23.0
QPSK 12 0 22.1 22.0 22.0
12 6 22.0 22.0 22.0
12 11 22.0 22.0 22.1
50 25 0 22.0 22.0 22.0
' 1 0 22.0 22.0 21.9
1 12 21.8 21.9 21.9
1 24 21.8 22.0 21.9
16QAM 12 0 20.9 20.9 20.9
12 6 20.8 20.9 20.9
12 11 20.8 20.9 20.9
25 0 20.9 20.9 20.9
QUTPUT POWER FOR LTE BAND 12 (10.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | 5 ocation | RE OffSet 2060 23095 23130
704.0 MHz | 707.5MHz | 711.0 MHz
1 0 23.0 23.1 23.0
1 24 22.9 23.0 22.9
1 49 23.0 23.0 22.9
QPSK 25 0 22.1 22.1 22.1
25 12 22.0 22.0 22.0
25 24 22.0 22.0 22.0
100 50 0 22.0 22.0 22.0
' 1 0 21.9 22.0 21.9
1 24 21.8 21.9 21.8
1 49 21.8 21.9 21.8
16QAM 25 0 20.9 21.0 20.8
25 12 20.8 21.0 20.8
25 24 20.8 20.9 20.8
50 0 20.9 21.0 20.9
Page 37 of 190
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: 12440598-E1V1 DATE: AUGUST 29, 2018
FCC ID: ABLSMA750GN

7.3.4. LTE 13
| I>: | 38515 | Date: | s/6/18 |
QUTPUT POWER FOR LTE BAND 13 (5.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Modulation | - cation | RB Offset 007 23230 23255
779.5MHz | 782.0 MHz | 784.5 MHz
1 0 22.6 22.7 22.7
1 12 22.5 22.7 22.5
1 24 22.5 22.7 22.5
QPSK 12 0 215 21.8 21.5
12 6 215 21.8 21.5
12 11 215 21.8 215
50 25 0 215 21.8 21.5
' 1 0 215 21.7 21.5
1 12 21.4 21.7 21.4
1 24 215 21.7 215
16QAM 12 0 20.5 20.7 20.5
12 6 20.4 20.7 20.4
12 11 20.4 20.7 20.4
25 0 20.5 20.7 20.5
QUTPUT POWER FOR LTE BAND 13 (10.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Moaduation | 5, cation | RB Offset g 23230 NA
N/A 782.0 MHz N/A
1 0 22.9
1 24 22.8
1 49 22.8
QPSK 25 0 21.8
25 12 21.8
25 24 21.8
50 0 21.8
10.0 1 0 21.8
1 24 21.7
1 49 21.8
16QAM 25 0 20.8
25 12 20.7
25 24 20.7
50 0 20.8
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7.3.5. LTE 41
| I>: | 38515 | Date: | 8718 |
OUTPUT POWER FOR LTE BAND 41 (FCC) (5.0 MHZz)
Power
Bandwidth . RB Conducted Average (dBm)
(Mhg) | Modulation | - cation | RB Offset o575 40620 41565
2498.5 MHz | 2593.0 MHz | 2687.5 MHz
1 0 22.6 23.1 23.8
1 12 22.6 23.1 23.8
1 24 22.6 23.2 23.8
QPSK 12 0 216 22.2 22.7
12 6 216 22.2 2.7
12 11 21.7 22.2 2.7
5.0 25 0 216 22.2 2.7
1 0 21.4 21.7 22.6
1 12 21.4 21.7 22.6
1 24 21.4 21.7 22.6
16QAM 12 0 20.7 21.1 21.7
12 6 20.7 211 21.7
12 11 20.7 211 21.7
25 0 20.7 21.2 21.8

OQUTPUT POWER FOR LTE BAND 41 (FCC) (10.0 MHZz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Moduiation |, cation | RB OfSet 55700 40620 41540
2501.0 MHz | 2593.0 MHz | 2685.0 MHz

1 0 22.5 23.2 23.7

1 24 22.6 23.2 23.7

1 49 22.6 23.2 23.8

QPSK 25 0 21.6 22.2 22.8

25 12 21.6 22.2 22.8

25 24 21.6 22.2 22.8

100 50 0 21.6 22.2 22.8

1 0 21.3 21.7 22.8

1 24 21.3 21.7 22.8

1 49 21.3 21.7 22.8

16QAM 25 0 20.7 21.1 21.8

25 12 20.7 21.2 21.8

25 24 20.7 21.2 21.8

50 0 20.7 21.2 21.8
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OUTPUT POWER FOR LTE BAND 41 (FCC) (15.0 MHZz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | o cation | RB Offset 35702 40620 41515
2503.5 MHz | 2593.0 MHz | 2682.5 MHz

1 0 22.5 23.2 23.8

1 37 22.5 23.2 23.8

1 74 22.5 23.2 23.8

QPSK 36 0 21.6 22.2 22.8

36 16 21.6 22.2 22.8

36 35 21.7 22.2 22.8

75 0 21.7 22.2 22.8

15.0 1 0 21.1 21.9 22.6
1 37 21.2 21.9 22.7

1 74 21.3 21.9 23.2

16QAM 36 0 20.7 21.3 21.8

36 16 20.6 21.2 21.8

36 35 20.7 21.2 21.9

75 0 20.7 21.2 21.8

OUTPUT POWER FOR LTE BAND 41 (FCC) (20.0 MHZz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | 5 cation | RE Offset 25750 40620 41490
2506.0 MHz | 2593.0 MHz | 2680.0 MHz
1 0 22.6 23.1 23.7
1 49 22.7 23.1 23.8
1 99 22.7 23.1 23.8
QPSK 50 0 21.6 22.1 22.8
50 24 21.6 22.2 22.8
50 49 21.6 22.2 22.8
20.0 100 0 21.6 22.2 22.8
1 0 21.3 21.7 22.6
1 49 21.3 22.0 22.7
1 99 21.5 21.7 22.7
16QAM 50 0 20.6 21.2 21.8
50 24 20.6 21.2 21.8
50 49 20.6 21.2 21.9
100 0 20.6 21.2 21.8
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7.3.6. LTE 66
| I>: | 38515 | Date: | 8718 |
QUTPUT POWER FOR LTE BAND 66 (1.4 MHZz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulaton | xyocation | REOfSe ™ 31070 [ 132322 | 132665
1710.7 MHz | 1745.0 MHz | 1779.3 MHz
1 0 22.6 22.7 22.6
1 2 22.5 22.7 22.5
1 5 22.5 22.7 22.6
QPSK 3 0 22.5 22.6 22.5
3 1 22.5 22.6 22.5
3 2 22.5 22.6 22.5
14 6 0 21.5 21.7 21.5
1 0 21.3 21.5 21.3
1 2 21.3 21.4 21.3
1 5 21.4 21.5 21.3
16QAM 3 0 21.5 21.6 214
3 1 21.5 21.6 21.4
3 2 21.5 21.6 214
6 0 20.5 20.7 20.5
OQUTPUT POWER FOR LTE BAND 66 (3.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Moduiation | 5y cation | RB OffSet ™ —51567 132322 132657
1711.5 MHz | 1745.0 MHz | 1778.5 MHz
1 0 22.5 22.7 22.5
1 7 22.5 22.6 22.5
1 14 22.5 22.7 22.5
QPSK 8 0 215 21.6 21.5
8 4 215 21.6 21.5
8 7 21.5 21.6 21.5
3.0 15 0 21.5 21.7 21.5
' 1 0 21.3 21.6 21.6
1 7 21.3 21.6 21.5
1 14 21.3 21.6 21.6
16QAM 8 0 20.5 20.7 20.5
8 4 20.5 20.7 20.5
8 7 20.5 20.7 20.5
15 0 20.5 20.7 20.5
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DATE: AUGUST 29, 2018

OUTPUT POWER FOR LTE BAND 66 (5.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | 5 cation | RE OffSet 31507 132322 132647
1712.5 MHz | 1745.0 MHz | 1777.5 MHz

1 0 22.4 22.6 22.5

1 12 22.3 22.5 22.4

1 24 22.4 22.6 22.5

QPSK 12 0 21.5 21.7 21.5

12 6 21.5 21.6 21.5

12 11 21.5 21.6 21.5

50 25 0 21.5 21.6 21.5

1 0 21.4 21.4 21.4

1 12 21.3 21.4 21.4

1 24 21.3 21.4 214

16QAM 12 0 20.6 20.6 20.6

12 6 20.5 20.6 20.5

12 11 20.5 20.6 20.5

25 0 20.6 20.6 20.5

QUTPUT POWER FOR LTE BAND 66 (10.0 MHZz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Modulation | 5y cation | RE OffSet 22000 132322 132622
1715.0 MHz | 1745.0 MHz | 1775.0 MHz

1 0 22.5 22.7 22.5

1 24 22.5 22.6 22.4

1 49 22.5 22.6 22.4

QPSK 25 0 21.6 21.7 21.5

25 12 21.5 21.7 21.5

25 24 21.5 21.6 21.5

10.0 50 0 21.6 21.7 21.5

1 0 21.5 21.7 21.5

1 24 21.4 21.6 21.5

1 49 21.4 21.6 21.5

16QAM 25 0 20.5 20.7 20.5

25 12 20.5 20.7 20.5

25 24 20.5 20.7 20.5

50 0 20.6 20.7 20.5
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OUTPUT POWER FOR LTE BAND 66 (15.0 MHz)

Power
Bandwidth . RB Conducted Average (dBm)
(MHg) | Modution |y ocation |RBOMSE ™ —12o047 [ 132322 | 132597
1717.5 MHz | 1745.0 MHz | 1772.5 MHz

1 0 22.5 22.7 22.5

1 37 22.5 22.6 22.4

1 74 22.4 22.5 22.4

QPSK 36 0 21.6 21.7 21.6

36 16 21.6 21.7 21.5

36 35 21.5 21.6 21.5

15.0 75 0 21.6 21.7 21.5

1 0 21.6 21.6 21.4

1 37 21.5 21.5 21.3

1 74 21.5 21.5 21.2

16QAM 36 0 20.6 20.7 20.6

36 16 20.5 20.7 20.5

36 35 20.5 20.7 20.5

75 0 20.6 20.7 20.6

QUTPUT POWER FOR LTE BAND 66 (20.0 MHz)
Power
Bandwidth . RB Conducted Average (dBm)
(MHz) | Moduation | o cation | RB OMSet ™—155672 | 130320 | 132572
1720.0 MHz | 1745.0 MHz | 1770.0 MHz

1 0 22.5 22.7 22.5

1 49 22.5 22.6 22.4

1 99 22.4 22.5 22.3

QPSK 50 0 21.6 21.7 21.5

50 24 21.6 21.7 21.5

50 49 21.5 21.6 21.4

20.0 100 0 21.6 21.7 21.5

1 0 21.5 21.4 21.3

1 49 21.4 21.3 21.2

1 99 21.3 21.2 21.2

16QAM 50 0 20.6 20.7 20.5

50 24 20.6 20.7 20.5

50 49 20.6 20.6 20.4

100 0 20.6 20.7 20.5
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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
WCDM Band 2
WCDM Band 4
LTE Band 2
LTE Band 5
LTE Band 12
LTE Band 13
LTE Band 41
LTE Band 66

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) 'ZE(SEE'ZE)‘W
GPRS 237.2 312.6
GSM850 EGPRS 190 836.6 240.8 304.6
GPRS 242.4 304.6
GSM1900 EGPRS 661 1880.0 5251 325.0
WCDMA
Band Modulation Channel f(MHz) 99% BW (MHz) 2((3&E|ZE;W
REL 99 4.153 4.706
BANDS HSDPA 4408 836.6 4.161 4.713
REL 99 4.147 4.728
BAND2 HSDPA 9800 1880.0 4.165 4.692
REL 99 4.16 4.709
BAND4 HSDPA 1638 1732.6 4.149 4.714
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LTE2
RB Allocation/RB 99% BW | -26dB BW
Band et Offset il z) (MH2) (MH2)
1.4 MHz, QPSK oo 1.09 1.32
1.4 MHz, 16QAM 1.09 131
3 MHz, QPSK 50 2.70 311
3 MHz, 16QAM 271 3.07
5 MHz, QPSK 451 5.26
25/0
5 MHz, 160AM 451 5.29
LTE BAND 2 1880.0
10 MHz, QPSK col0 8.97 10.17
10 MHz, 16QAM 8.98 10.22
15 MHz, QPSK e 13.45 15.31
15 MHz, 16QAM 13.45 14.90
20 MHz, QPSK L00/6 17.91 19.71
20 MHz, 16QAM 17.90 19.54
LTES
RB Allocation/RB 99% BW | -26dB BW
Band ez Offset i) (MH2) (MH2)
1.4 MHz, QPSK oo 1.09 1.30
1.4 MHz, 16QAM 1.09 1.32
3 MHz, QPSK 5 271 3.07
3 MHz, 160AM 271 3.08
LTEBAND S ™5z, opsk e 836.5 451 531
5 MHz, 16QAM 4.50 5.22
10 MHz, QPSK c0/0 8.98 10.16
10 MHz, 16QAM 8.99 10.21
LTE12
RB Allocation/RB 99% BW | -26dB BW
Band el Offset itlaze) (MH2) (MH2)
1.4 MHz, QPSK o0 1.09 1.30
1.4 MHz, 16QAM 1.09 1.32
3 MHz, QPSK o 2.70 3.06
3 MHz, 16QAM 2.70 3.05
LTE BAND 12 =iz oPsK e 7075 450 519
5 MHz, 160AM 451 531
10 MHz, QPSK S0l 8.95 10.15
10 MHz, 16QAM 8.97 10.20
LTE13
RB Allocation/RB 99% BW | -26dB BW
Band el Offset il ) (MH2) (MH2)
5 MHz, QPSK 2510 451 5.25
5 MHz, 160AM 451 5.5
LTE BAND 13 1= 0 "Vinz, opsK oo 782.0 8.08 10.19
10 MHz, 16QAM 8.97 10.36
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LTEA41 (FCC)

RB Allocation/RB 99% BW | -26dB BW

Band et Offset il z) (MH2) (MH2)

5 MHz, QPSK 2510 4.50 5.26

5 MHz, 16QAM 4.51 5.33

10 MHz, QPSK c0/0 8.97 10.46

10 MHz, 16QAM 8.99 10.23

LTE BAND 41 = e Vihz, opsK e 2593.0 13.46 15.22

15 MHz, 16QAM 13.48 15.07

20 MHz, QPSK 10010 17.92 19.98

20 MHz, 16QAM 17.98 19.68

LTEG6
RB Allocation/RB 99% BW | -26dB BW

Band el Offset il z) (MH2) (MH2)

1.4 MHz, QPSK oo 1.09 1.32

1.4 MHz, 16QAM 1.09 131

3 MHz, QPSK 150 2.70 3.08

3 MHz, 16QAM 2.70 3.10

5 MHz, QPSK - 451 5.30

5 MHz, 16QAM 4.51 5.30

LTE BAND 66 = 5 Mz, oPsK o0 1745.0 8.98 10.27

10 MHz, 16QAM 8.98 10.27

15 MHz, QPSK 1o 13.46 15.20

15 MHz, 16QAM 13.49 15.21

20 MHz, QPSK 10010 17.91 19.85

20 MHz, 16QAM 17.91 19.52

Page 47 of 190

UL VERIFICATION SERVICES INC, FORM NO: CCSUP40318
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: 12440598-E1V1
FCC ID: ABLSMA750GN

DATE: AUGUST 29, 2018

8.1.1. GSM

[ ey Spectram Amalyzes - UL 39005 R Dot 12202017\ CLT, ZAIE) T e e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 N
&L R s i T seuseaw G T T L — AL W s — B p—
[ Freq: 836.500000 MH: Radio Std: N 36.600000 MH; er Fra . iz io Std: None
jEmnt it 00000 hHz e Frea R “AvglHold: 10110 Vo S flene ot NFE < == Toig: FreaRun AvaMold: 10140
#FGainlow  #Auen: 34 dB Radio Device: BTS AFGainiow  HAREN: 34dB Radio Device: BTS
10 dBidiv Ref 38.00 dBm 0 dBidiv Ref 38.00 dBm
Center Freq| Center Freq|
836.600000 MHz| 836,600000 MHz|
Center 836.6 MHz Span 1 MHz, CF ste Center 836.6 MHz Span 1 MHz| CF Ste,
#Res BW 10 kHz #VBW 30 kHz Sweep 9.56 ms| 1000y #Res BW 10 kHz #VBW 30 kHz Sweep 9.56 ms| 100000 nib)
Man Man
Occupled Bandwidth Total Power 37.3dBm Occupied Bandwidth Total Power 323 dBm
237.16 kHz Freq Offset 240.85 kHz Freq Offset
Transmit Freq Error -741 Hz % of OBW Power 99.00 % OHe Transmit Freq Error 2.548 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 312.6 kHz xdB -26.00 dB x dB Bandwidth 304.6 kHz xdB -26.00 dB
so - = Stans
[ eyt Spectrum Anayzer - UL 19005 R Dot 1220/2017 LT, 2418) To o ) [ Feymght Spectram Anayzer - UL 9005\ Dt L/20/2017 LT: 2409 e
oo Frcs 183000000 Gz Froausncy GartorFro 1883000000 iz Rado sa Hore | Freauency
3 —+= Trig: Free Run Avg|Hold: 10/10 - NFE —+~ Trig: Free Run AvglHeld:>10/10
#FGainlow  #Amen: 4 d Radio Device: BTS #FGainiow  HAREN: 34dB Radio Device: BTS
10 dBidiv Ref 38.00 dBm 0 dBidiv Ref 38.00 dBm
Log Log
Center Freq| Center Freq|
1.880000000 GHz| 1880000000 GHz|
Center 1.88 GHz Span 1 MHz, CF Step Center 1.88 GHz Span 1 MHz| CF Step
#Res BW 10 kHz #VBW 30 kHz Sweep 9.56 ms| 100,000 kiiz| H#Res BW 10 kHz #VBW 30 kHz Sweep 0.56 ms| 100,000 kiiz)
Man Man
Occupied Bandwidth Total Power 35.1 dBm Qccupied Bandwidth Total Power 31.6 dBm
242.41 kHz Freq Offset 245.06 kHz FreqOffset
Transmit Freq Error 1456 kHz % of OBW Power  99.00 % oHz Transmit Freq Error A.290kHz % of OBW Power  99.00 % o H
x dB Bandwidth 304.6 kHz xdB -26.00 dB x dB Bandwidth 325.0 kHz xdB -26.00 dB
so - = Stans
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8.1.2.

WCDMA

‘ganus)

Srans)

[ ey Spectram Amalyzes - UL 39005 R Dot 12202017\ CLT, ZAIE) T e e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 N
RL £ 5 [ [ SENSE:IN [10:24:40 &M g 07, 2018 Frequancy RL RF S T 1 10:26:26 &M dug 07, 2018 Fraquency
Center Fraq: 836.500000 MH: Radio Std: N 36.600000 MH; Center Fraq: 836,5600000 MH; Radio 5td: N
Lt DDUDO MHz — Trig: Free Run “AvglHold: 1010 o ren oo WE Z = Trig: Frea Run ‘Avalold: 100 1o stlens
FGainiow  #Amen: 30 B Radio Device: BTS FGainiow  #Amen: 30dB Radio Device: BTS
10 dBidiv Ref 38.00 dBm 0 dBidiv Ref 38.00 dBm
Log
Center Freq| Center Freq|
836.600000 MHz| 836,600000 MHz|
Center 836.6 MHz Span 10 MHz CF Step Center 836.6 MHz Span 10 MHz, CF Step
#Res BW 51 kHz #VBW 150 kHz Sweep 5ms 1000000 MH #Res BW 51 kHz #VBW 150 kHz Sweep 5ms 1000000 MH)
Man Man
Occupled Bandwidth Total Power 32.0 dBm Occupied Bandwidth Total Power 31.1 dBm
4.1528 MHz Freq Offset 4.1610 MHz Freq Offset
Transmit Freq Error 9.534 kHz % of OBW Power 99.00 % OHe Transmit Freq Error 3.836 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 4.706 MHz x dB -26.00 dB x dB Bandwidth 4.7T13 MHz xdB -26.00 dB

WCDMA BANDS5 Rel99 MID Channel

WCDMA BAND5 HSDPA MID Channel

[ Vet Spectrum Analyzer - UL 39005, R Date: 12202017 \ LT, 2478) [ [ Kyt Spectrum Ansiyzer - UL: 39005 \ R Dete 12/20/2007 1, CLT: 2481 =
R : T i 0512052 A 07, 208 AL s : 032635 8 g7, 2018
(Conter Freq 1.880000000 GHz | Genter Frea: 1.880000000 GHz Radio 5 None Frequency 00000 GHz Radio $1d None Frequency
3 5~ Trig: Free Run Avg|Hold: 10/10 — AvglHeld: 10110
#IFGain-Low #Anten: 30 di Radio Device: BTS #FGaindLow #Aren: 30 dB Radio Device: BTS
10 dBidiv Ref 38.00 dBm 0 dBJdiv Ref 38.00 dBm
Log Log
Center Freq| Center Freq|
1.880000000 GHz| 1880000000 GHz|
Center 1.88 GHz Span 10 MHz CF Step Center 1.88 GHz Span 10 MHz, CF Step
#Res BW 51 kHz #VBW 150 kHz Sweep 5ms 1000000 MHEZ b#Res BW 51 kHz #VBW 150 kHz Sweep 5ms 1000000 MEEZ)
Man Man
Occupied Bandwidth Total Power 31.4 dBm Occupied Bandwidth Total Power 31.3 dBm
4.1473 MHz Freq Offset 4.1645 MHz FreqOffset
Transmit Freq Error 0.006 kHz % of OBW Power  99.00 % 0z Transmit Freq Error -7.378 kHz % of OBW Power  99.00 % o Ha
x dB Bandwidth 4.728 MHz xdB +26.00 dB x dB Bandwidth 4.692 MKz xdB -26.00 dB

‘ganus)

Srans)

WCDMA BAND2 Rel99 MID Channel

WCDMA BAND2 HSDPA MID Channel

1.732600000 GHz|

[ Keyoight Specimum Amalyeer - UL: 39005 R Date 12/20/2007 \ CLT: 2A18) T e e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 N
&L R 5 T T senseaw I I L — RL LG SR I iadia Su Noow | Frequency
Center Freq: 1.732600000 GHz Radio Std: None enter Freq 1.7 32600000 GHz Center Freq: 1732600000 GHz Radio Std: None
— WE =+ Trig: Fres Run Avg|Hold: 10110 — WE == Trig: Free Run ‘AvglHold: 1010
#FGainlow #Atten: 30 di Radio Device:BTS #FGainlow #Atten: 30 d Radio Device: BTS
0dsidiv__ Ref 38.00 dBm 0 dB/div Ref 38.00 dBm
Log Log
CenterFreq Center Freq|

1.732600000 GHz|

TaTUS|

Center 1.733 GHz Span 10 MHz CF Step
#Res BW 51kHz #VBW 150 kHz Sweep Sms 1.000000 MHz|
Occupied Bandwidth Total Power 31.4 dBm o
4.1603 MHz Freq Offset
Transmit Freq Error 7.800 kHz % of OBW Power  99.00 % oHe

x dB Bandwidth 4.709 MHz x dB -26.00 dB

Center 1.733 GHz Span 10 MHz,
#Res BW 51 kHz #VBW 150 kHz Sweep 5ms
Occupied Bandwidth Total Power 31.3 dBm
4.1495 MHz
Transmit Freq Error -8.436 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.714 MHz xdB -26.00 dB

STams)

CF Step
1.000000 MHz|
Man

Freq Offset|
0Hz|

WCDMA BAND4 Rel99 MID Channel

WCDMA BAND4 HSDPA MID Channel
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8.1.3. LTE BAND 2

[ eyt Spectrum Anayzer - UL 19005 R Dot 1220/2017 LT, 2418) To o ) [ Feymght Spectram Anayzer - UL 9005\ Dt L/20/2017 LT: 2409 e
kL R ENsEd 06:48:26 21 209 08, 2018 [ F SENsE i U5 48:48 24 ) U8, 2018
[Center Freq 1.880000000 GHz | Center Freq: 1.880000000 GHz Radio Std: None Frequesnay H Center Freq: 1.880000000 GHz Radio Std: None Frequanay
—5— Trig: Free Run Avg|Hold: 10110 NFE —5— Trig: Free Run Avg|Hold: 1010
FGainiow  #Amen: 3248 Radio Device: BTS FGainiow  WAmen: 32dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| T T Center Freq|
T T i 1.880000000 GHz| T . 1880000000 GHz|
Center 1.88 GHz Span 2.1 MHz CF Step Center 1.88 GHz Span 2.1 MHz, CF Step
[#Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms 210,000 ki #Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms, 210,000 kig
Man Man
Occupied Bandwidth Total Power 29.8 dBm Qccupied Bandwidth Total Power 28.9 dBm
1.0945 MHz Freq Offset 1.0917 MHz FreqOffset
Transmit Freq Error 3.241kHz % of OBW Power  99.00 % oHz Transmit Freq Error A.806kHz % of OBW Power  99.00 % ot
x dB Bandwidth 1.325 MHz xdB -26.00 dB x dB Bandwidth 1.308 MHz xdB -26.00 dB
so - = Stans

LTE B2 1.4MHz QPSK Mid Channel RB6-0 LTE B2 1.4MHz 16QAM Mid Channel RB6-0

[ ey Spectram Amalyzes - UL 39005 R Dot 12202017\ CLT, ZAIE) T e e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 N
RL £ 5 [ 1 SENSE:INT] [06:45:26 &M Aug 08, 2018 Frequancy RL RF NS T 1 06:45:48 44 dug 08, 2018 Fraquency
880000000 GH; Center Fraq: 1880000000 GH; Radio Std: N 880000000 GH: Center Freq: 1,830000000 GH; Radio Std: N
S WE 2l Free un “Avaltold: 1010 Vo Sren el WE L g FreeRun Avalold: 1010 o s tens
#FGainiow  #Atien: 32 dB Radio Device: BTS fiFGainiow  #Atten: 32dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| T T Center Freq|
1.880000000 GHz| 1880000000 GHz|
Center 1.88 GHz Span 4.5 MHz CF Step Center 1.88 GHz Span 4.5 MHz, CF Step
#Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms| 450,000 KH| #Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms| 480,000 kHz
Man Man
Occupled Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 29.1 dBm
2.7015 MHz Freq Offset 2.,7062 MHz Freq Offset
Transmit Freq Error -473 Hz % of OBW Power 99.00 % OHe Transmit Freq Error -4.819 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 3.110 MHz x dB -26.00 dB x dB Bandwidth 3.072 MHz xdB -26.00 dB
so - = Stans

LTE B2 3MHz QPSK Mid Channel RB15-0 LTE B2 3MHz 16QAM Mid Channel RB15-0

[ Vet Spectrum Analyzer - UL 39005, R Date: 12202017 \ LT, 2478) [ [ Kyt Spectrum Ansiyzer - UL: 39005 \ R Dete 12/20/2007 1, CLT: 2481 =
R : T i 5020 0 g, 2018 AL s ] Sense 1 050147 04 g 0, 2018
(Conter Freq 1.880000000 GHz | Genter Frea: 1.880000000 GHz Radio S Nome Freauency [Center Freq 1.680000000 GHz | Center Frea:1.880000000 GHz Radio 5t None Frequency
= Trig: Free Run Avg|Hold: 10/10 = NFE = Trig: Free Run Avg|Held: 1010
#FGainLow #Atten: 32 dB Radio Device: BTS #IFGaindow #Atten: 32 dB Radio Device: BTS
0 dBidiv. Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq)|
1 T T 1.880000000 GHz| T “ . - 1880000000 GHz|
'Center 1.88 GHz Span 7.5 MHz, CF Step Center 1.88 GHz Span 7.5 MHz| CFStep
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms| 750,000 kHz H#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms| 750,000 kHz)
Man Man
Occupied Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 29.3 dBm
4.5134 MHz Freq Offset 4.5113 MHz Freq Offset
Transmit Freq Error 4.675kHz % of OBW Power  99.00 % 0z Transmit Freq Error 391 Hz % of OBW Power  99.00 % o Ha
x dB Bandwidth 5.262 MHz xdB +26.00 dB x dB Bandwidth 5.286 MHz xdB -26.00 dB
= [ . sc an

LTE B2 5MHz QPSK Mid Channel RB25-0 LTE B2 5MHz 16QAM Mid Channel RB25-0
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[ ey Spectram Amalyzes - UL 39005 R Dot 12202017\ CLT, ZAIE) T e e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 N
&L R 5 T T sensen T L — RL LG SRl I iadis Sa Noow | Frequency
880000000 GH; Center Fraq: 1880000000 GH; Radio Std: N 880000000 GH: Center Freq: 1,830000000 GH; Radio 5td: N
Center Freq 1 NE 2 TG Free Run “avgHald: 110 o S tens Center Freq 1 WE 2 Tig Freehun Avghoia 010 B
#FGainlow  #Aten: 32 dl Radio Device: BTS HiFGainiow  #Atten: 32d Radio Device: BTS
0dsidiv__ Ref 30.00 dBm 0 dB/div Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
1.880000000 GHz| 1880000000 GHz|
'Center 1.88 GHz Span 15 MHz, CF Step Center 1.88 GHz Span 15 MHz, CFStep
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1500000 MHz| #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1500000 MHz]
Man Man
Occupled Bandwidth Total Power 30.2 dBm Occupied Bandwidth Total Power 29.4 dBm
8.9710 MHz Freq Offset 8.9809 MHz Freq Offset
Transmit Freq Error -14.515 kHz % of OBW Power 99.00 % OHe Transmit Freq Error -20.271 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 10.17 MHz x dB -26.00 dB x dB Bandwidth 10.22 MHz xdB -26.00 dB
sc sTamus wsc STans

LTE B2 10MHz QPSK Mid Channel RB50-0

LTE B2 10MHz 16QAM Mid Channel RB50-0

[ Vet Spectrum Analyzer - UL 39005, R Date: 12202017 \ LT, 2478) [ [ Kyt Spectrum Ansiyzer - UL: 39005 \ R Dete 12/20/2007 1, CLT: 2481 =
R : 1 nse 065225 4 g0, 2018 i ; Site i 16 52081 g, 2018
(Conter Freq 1.880000000 GHz | Genter Frea: 1.880000000 GHz Radio S None Freauency [Center Freq 1.680000000 GHz | Genter Frea:1.880000000 GHz Radio 5t None Frequency
o = Trig: Free Run ‘AvgHold:»10110 Center — Trig: Frea Run ‘AvglHold: 1010
#IFGain-Low #Anten: 32 di Radio Device: BTS #FGaindLow #wAren: 32 dB Radio Device: BTS
0 dBidiv. Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq)|
1.880000000 GHz| 1880000000 GHz|
'Center 1.88 GHz Span 22.5 MHz CF Step Center 1.88 GHz Span 22.5 MHz| CFStep
#Res BW 220 kHz #VBW 680 kHz Sweep 1ms 2250000 MHz| #Res BW 220 kHz #VBW 680 kHz Sweep 1ms 2250000 MHz)
Man Man
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 29.4 dBm
13.446 MHz Freq Offset 13.447 MHz Freq Offset
Transmit Freq Error ~ -30.551 kHz % of OBW Power  99.00 % 0z Transmit Freq Error -14.004 kHz % of OBW Power  99.00 % o Ha
x dB Bandwidth 15.31 MHz xdB +26.00 dB x dB Bandwidth 14.90 MHz xdB -26.00 dB
= [ sc an

LTE B2 15MHz QPSK Mid Channel RB75-0

LTE B2 15MHz 16QAM Mid Channel RB75-0

[ ey Spectram Amalyzes - UL 39005 R Dot 12202017\ CLT, ZAIE) T e e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 N
RL £ 5 [ 1 SENSE:INT] [06:53:25 &M Aug 08, 2018 Frequency RL RF NS T 06:53:46 &M dusg 08, 2018 Frequency
880000000 GH. c Freq: 1.880000000 GH; Radio Std: Ne 880000000 GH: 2 Freq; 1.880000000 GH: Radio Std: N
enter Freq 1. 00 F3 . T;’:';’::M Auu\H:ld Jaito i lone enter Freq 1. 00 z o T::';m:‘:un m,m:m o0 e one
FGainiow  #Amen: 3248 Radio Device: BTS #FGainiow  HAREN: 32dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log
Center Freq| Center Freq|
1ggoo00000GHzf| | foof T e 1880000000 GHz|
Center 1.88 GHz Span 30 MHz CF Step Center 1.88 GHz Span 30 MHz, CF Step
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms 2,000000 MHz #Res BW 300 kHz #VBW 910 kHz Sweep 1ms 2000000 MH)
Man Man
Occupled Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.6 dBm
17.909 MHz Freq Offset 17.899 MHz Freq Offset
Transmit Freq Eror  -37.618 kHz % of OBW Power  99.00 % o+ Transmit Freq Error  -59.451 kHz % of OBW Power  99.00 % oH
x dB Bandwidth 19.71 MHz xdB -26.00 dB x dB Bandwidth 19.54 MHz xdB -26.00 dB
s - = Stans

LTE B2 20MHz QPSK Mid Channel RB100-0

LTE B2 20MHz

16QAM Mid Channel RB100-0
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8.1.4. LTEBANDS

[ eyt Spectrum Anayzer - UL 19005 R Dot 1220/2017 LT, 2418) To o ) [ Feymght Spectram Anayzer - UL 9005\ Dt L/20/2017 LT: 2409 e
kL R T 11:45:49 31 807, 2018 kL F SENSE i 1146:10 4 A7, 2018
Center Freq 836.500000 MHz | Center Frea: 836500000 Mtz Radio Std: None Freauency Center Freq 836.500000 MHz | Center Freq: 838.500000 Mz Radio Std: None Freauency
3 5~ Trig: Free Run Avg|Hold: 10/10 - NFE —+~ Trig: Free Run AvglHeld: 10110
FGainiow  #Amen: 3248 Radio Device: BTS FGainiow  WAmen: 32dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
T Center Freq| T T Center Freq|
T 835.500000 MHz| T . 835500000 MHz|
Center 836.5 MHz Span 2.1 MHz CF Step Center 836.5 MHz Span 2.1 MHz, CF Step
[#Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms 210,000 ki #Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms, 210,000 kig
Man Man
Occupied Bandwidth Total Power 29.8 dBm Qccupied Bandwidth Total Power 28.7 dBm
1.0882 MHz Freq Offset 1.0911 MHz Freq Offset
Transmit Freq Error 644Hz % of OBW Power  99.00 % oHz Transmit Freq Error 3Hz % of OBW Power  99.00 % o H
x dB Bandwidth 1.295 MHz xdB -26.00 dB x dB Bandwidth 1.317 MHz xdB -26.00 dB
s - = Stans
[ ey Spectram Amalyzes - UL 39005 R Dot 12202017\ CLT, ZAIE) T e e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 N
RL £ 5 [ 1 SENsE:INT] [11:46:45 & Ag 07, 2018 Frequancy RL RF NS T 1 11:47:10 &M dug 07, 2018 Fraquency
[ Freq: 836.500000 MH: Radio Std: N 36.500000 MH; [ Freq: 836,500000 MH: Radio 5td: N
enter Fre 00000 iz | Gy Froc shsonneonte o Std: None enter Freq 8 000 MHz ] Certe Froq ssosoomoamts o Sid: None
#FGainiow  #Atien: 32 dB Radio Device: BTS fiFGainiow  #Atten: 32dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log
Center Freq| T T Center Freq|
835500000 MHz| - - - S 836.500000 MHz|
Center 836.5 MHz Span 4.5 MHz CF Step Center 836.5 MHz Span 4.5 MHz, CF Step
#Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms| 450,000 KH| #Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms| 480,000 kHz
Man Man
Occupled Bandwidth Total Power 29.9 dBm Occupied Bandwidth Total Power 28.8 dBm
2.7118 MHz Freq Offset 2.,7071 MHz Freq Offset
Transmit Freq Error -2.372 kHz % of OBW Power 99.00 % OHe Transmit Freq Error -629 Hz % of OBW Power 99.00 % OHz
x dB Bandwidth 3.070 MHz x dB -26.00 dB x dB Bandwidth 3.084 MHz xdB -26.00 dB
s - = Stans

LTE B5 3MHz QPSK Mid Channel RB15-0 LTE B5 3MHz 16QAM Mid Channel RB15-0

[ Keyeeght Spectrum Analyzer - UL 39005, R Dete: L220/20L7 \ CLT; 2418) [ [ Feyseght Spectrum Anaiyzer - UL: 390051 R Date 1272072017, CLT: 241 [
i : b nse 114740 2 g0, 2018 AL s ] Site i 15460 8 g7, 2018
(Cenier Froq 836.500000 MHz | Genter Fre 836500000 iz Racko S None Freauency ICenter Froq 836.500000 MHz | Center Freg. 36500000 Witz Radio St Hone Freauency
= Trig: Free Run Avg|Hold: 10/10 = NFE = Trig: Free Run Avg|Held: 1010
#FGainLow #Atten: 32 dB Radio Device: BTS #IFGaindow #Atten: 32 dB Radio Device: BTS
0 dBidiv. Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq)|
836 500000 MHz| T . - - — 836500000 MHz|
Center 836.5 MHz Span 7.5 MHz, CF Step Center 836.5 MHz Span 7.5 MHz| CFStep
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms| 750,000 kHz H#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms| 750,000 kHz)
Man Man
Occupied Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 29.0 dBm
4.5137 MHz Freq Offset 4.5031 MHz FreqOffset
Transmit Freq Error -4.356 kHz % of OBW Power  99.00 % 0z Transmit Freq Error -2.301 kHz % of OBW Power  99.00 % o Ha
x dB Bandwidth 5.307 MHz xdB +26.00 dB x dB Bandwidth 5.216 MHz xdB -26.00 dB
= [ sc an

LTE B5 5MHz QPSK Mid Channel RB25-0 LTE B5 5MHz 16QAM Mid Channel RB25-0
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[ ey Spectram Amalyzes - UL 39005 R Dot 12202017\ CLT, ZAIE) e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 =
&L ENSEIN 11:48:47 31 07, 2018 kL . isE INT 11:45:05 4 dug 07, 2018
Center Fraq: 836.500000 MHz Radio Std: None Frequency Center Frag: 836500000 MHz Radio Std: None Frequency
— WE =+ Trig: Free Run Avg|Hold: 10110 == Trig: FreeRun AvglHold: 1010
#FGainlow  #Aten: 32 dl Radio Device: BTS AFGainiow  HAtten: 32dB Radio Device: BTS
0dsidiv__ Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center Freq| Center Freq
835500000 MHz| 836.500000 MHz|
Center 836.5 MHz Span 15 MHz, CF Step Center 836.5 MHz Span 15 MHz, CFStep
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1500000 MHz| #Res BW 150 KHz #VBW 470 kHz Sweep 1ms 1500000 MHz]
Man Man
Occupled Bandwidth Total Power 30.1 dBm Occupied Bandwidth Total Power 29.1 dBm
8.9829 MHz Freq Offset 8.9957 MHz Freq Offset
Transmit Freq Error 8.837kHz % of OBW Power  99.00 % o+ Transmit Freq Error 9.380 kHz % of OBW Power  89.00 % oH
x dB Bandwidth 10.16 MHz x dB -26.00 dB x dB Bandwidth 10.21 MHz xdB -26.00 dB
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8.1.5. LTE BAND 12

[ Koot Spectrm Aralyce - UL 39000\ R Dot /202007 \ LT, 2408) =l [ Vgt Soectram sl - UL 39004\ % Do L0007 LT 2ATH] oo
R z el 11:17:25 #M 2 08, 2018 WL 5 S 11:17:47 M g 05, 2018
Center Freq 707.500000 MHz | Center Freq: 707.500000 Mz Radia Std: None Freauency Center Freq 707.500000 MHz | Center Freq: 707500000 MHz Racio Std: None Freauency
3 —+~ Trig: Free Run Avg|Hold: 10/10 - NF —+~ Trig: Free Run AvglHeld: 10110
#IFGain-Low #Anten: 32 di Radio Device: BTS #FGaindLow #wAren: 32 dB Radio Device: BTS
10 dBidiy Ref 30.00 dBm odsi@y  Ref 30.00 dBm
Log Lo,
Center Freq| Center Freq|
707.500000 MHz] 707500000 MHz
Center 707.5 MHz Span 2.1 MHz CF Step Center 707.5 MHz Span 2.1 MHz, CF Step
#Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms 210,000 ki #Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms| 210,000 kig
Man Man
Occupied Bandwidth Total Power 29.6 dBm Occupied Bandwidth Total Power 28.4 dBm
1.0897 MHz Freq Offset 1.0928 MHz Freq Offset
Transmit Freq Error 2943kHz % of OBW Power  99.00 % oHz Transmit Freq Error 847Hz % of OBW Power  99.00 % o H
x dB Bandwidth 1.300 MHz x dB -26.00 dB x dB Bandwidth 1.322 MHz x dB 26.00 dB
s arams, wsa Stans,

LTE B12 1.4MHz QPSK Mid Channel RB6-0

LTE B12 1.4MHz 16QAM Mid Channel RB6-0

[ eyt Spectram Amalyzes - UL 3008 R Dot 12/20/2017 \ CLT, 241 T e e [ Fepsight Spectnam Analyzes - UL 90041 Date: 12/20/2017 CLT: 2418 N
RL R 5 I T sewseaw [11:18:25 P g 08, 2018 TR Rr NSE INT) [ 11:18:46 PM g 08, 2018
Centar Frag: 707.600000 MHz Radio Std: None Frequency Center Freq 707.500000 MHz | Gemter Freq: 707.500000 Mtz Radio Std: None Freauency
— WE =+ Trig: Free Run Avg|Hold: 10110 — T == Trig: FreeRun AvglHold: 1010
#FGainlow  #Aten: 32 dl Radio Device: BTS HiFGainiow  #Atten: 32d Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log
Center Freq| Center Freq|
707 500000 MHz| 707.500000 MHz|
Center 707.5 MHz Span 4.5 MHz CF Step Center 707.5 MHz Span 4.5 MHz, CF Step
#Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms| 450,000 KH| #Res BW 47 kHz #VBW 130 kHz Sweep 2.28 ms| 480,000 kHz
Man Man
Occupled Bandwidth Total Power 29.8 dBm Occupied Bandwidth Total Power 28.7 dBm
2.7036 MHz Freq Offset 2.7005 MHz Freq Offset
Transmit Freq Error 1.738 kHz % of OBW Power 99.00 % OHe Transmit Freq Error -380 Hz % of OBW Power 99.00 % OHz
x dB Bandwidth 3.065 MHz x dB -26.00 dB x dB Bandwidth 3.056 MHz xdB -26.00 dB
s - = Stans

LTE B12 3MHz QPSK Mid Channel RB15-0

LTE B12 3MHz 16QAM Mid Channel RB15-0

[ et Spectrum Analyzer - UL 390041\ R Date: 12202017 LT, 2478) [ [ Kyt Spectram Ansiyzer - UL: 9004 | R Dete 12/20/2007 CLT: 2481 =
R : T i 11000 g 06 2000 AL & ] Sense 1 1516145 P g 05, 2018
(Cenier Froq 707.500000 MHz | Genter Fre 707000000 sz Racko S None Freauency ICenter Froq 707.500000 Mz | Genter Freg. 707.500000 itz Radio Sid Hone Freauency
= Trig: Free Run Avg|Hold: 10/10 = = = Trig: Free Run Avg|Held: 1010
#FGainLow #Atten: 32 dB Radio Device: BTS #IFGaindow #Atten: 32 dB Radio Device: BTS
0 dBidiv. Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq)|
707 500000 MHz| 707500000 MHz|
Center 707.5 MHz Span 7.5 MHz, CF Step Center 707.5 MHz Span 7.5 MHz| CFStep
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms| 750,000 kHz H#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms| 750,000 kHz)
Man Man
Occupied Bandwidth Total Power 29.9 dBm Occupied Bandwidth Total Power 28.8 dBm
4.4953 MHz Freq Offset 4.5082 MHz FreqOffset
Transmit Freq Error 2121 kHz % of OBW Power  99.00 % 0z Transmit Freq Error -7.698 kHz % of OBW Power  99.00 % o Ha
x dB Bandwidth 5.186 MHz xdB +26.00 dB x dB Bandwidth 5.306 MHz xdB -26.00 dB
= [ sc an

LTE B12 5MHz QPSK Mid Channel RB25-0

LTE B12 5MHz 16QAM Mid Channel RB25-0
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[ eyt Spectram Amalyzes - UL 3008 R Dot 12/20/2017 \ CLT, 241 e [ Fepsight Spectnam Analyzes - UL 90041 Date: 12/20/2017 CLT: 2418 =
AL ESE 11:20:23 P du 08, 2018 kL i isE INT 11.20:45 P B 08, 2018
Center Fraq: 707.500000 MHz Radio Std: None Frequency [Center Freq 707.500000 MHz | Center Freq: 707.500000 MHz Radio Std: None Frequency
— WE =+ Trig: Free Run Avg|Hold: 10110 — WE == Trig: FreeRun AvglHold: 1010
#FGainiow  #Atien: 32 dB Radio Device: BTS fiFGainiow  #Atten: 32dB Radio Device: BTS
0dsidiv__ Ref 30.00 dBm 0 dB/div Ref 30.00 dBm
Log Log
Center Freq| Center Freq
707 500000 MHz| 707.500000 MHz|
Center 707.5 MHz Span 15 MHz, CF Step Center 707.5 MHz Span 15 MHz, CFStep
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1500000 MHz| #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1500000 MHz]
Man Man
Occupled Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 29.0 dBm
8.9483 MHz Freq Offset 8.9663 MHz Freq Offset
Transmit Freq Error 3.913kHz % of OBW Power  99.00 % o+ Transmit Freq Error 2831kHz % of OBW Power  99.00 % oH
x dB Bandwidth 10.15 MHz x dB -26.00 dB x dB Bandwidth 10.20 MHz xdB -26.00 dB
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8.1.6. LTE BAND 13

[ Keght Spectrum Ansyzer - UL 399041\ R Date 1220/2017 \ CLT: 2A18) T o (e [ Feywght Spectrum Ansiyzer - UL 39904 R Dot L2/20/2017 CLT: ZA) [
kL & o ENSE T 12:09:02 81 203, 2019 kL 5 _ SENSE I 12.09:24 2 015, 2018
[Center Freq 782.000000 MHz | Center Freq: 782.000000 MHz Radio Std: None Frequesnay [Center Freq 782.000000 MHz | Center Freq: 782.000000 MHz Radio Std: None Frequanay
—5— Trig: Free Run Avg|Hold: 10110 = —5— Trig: Free Run Avg|Hold: 1010
FGainiow  #Auen: 32 di Radio Device: BTS FGainiow  WAmen: 32dB Radio Device: BTS
10 dBJdiv Ref 30.00 dBm 0 dBidiy Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
782000000 MHz ~ 782.000000 MHz|
Center 782 MHz Span 7.5 MHz CF Step Center 782 MHz Span 7.5 MHz, CF Step
[#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms| 750,000 ki #Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms| 750,000 kin
lAuto Man| Man)
Occupied Bandwidth Total Power 29.6 dBm Qccupied Bandwidth Total Power 28.6 dBm
4.5152 MHz Freq Offset 4.5088 MHz FreqOffset
Transmit Freq Error 4587 kHz % of OBW Power  99.00 % o Transmit Freq Error 5210kHz  %of OBW Power  99.00 % ot
x dB Bandwidth 5.247 MHz xdB -26.00 dB x dB Bandwidth 5.248 MHz xdB -26.00 dB
s s sc Stans

LTE B13 5MHz QPSK Mid Channel RB25-0

LTE B13 5MHz 16QAM Mid Channel RB25-0

[ eyt Spectram Amalyzes - UL 3008 R Dot 12/20/2017 \ CLT, 241 T e e [ Fepsight Spectnam Analyzes - UL 90041 Date: 12/20/2017 CLT: 2418 N
RL [ [ s [12:10:02 &M g 09, 2018 RL 4 NS T [ 12:10:23 M g 09, 2018
Center Fraq: 782.000000 MHz Radio Std: None Frequency [Center Freq 762.000000 MHz | Center Freq: 782.000000 MHz Radio Std: None Frequency
— = =+ Trig: Free Run Avg|Hold: 10110 — == Trig: FreeRun AvglHold: 1010
#FGainlow  #Aten: 32 dl Radio Device: BTS HiFGainiow  #Atten: 32d Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
CenterFreq| Center Freq|
782.000000 MHz| { 782000000 MHz|
Center 782 MHz Span 15 MHz CF Step Center 782 MHz Span 15 MHz, CF Step
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1500000 MH #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1500000 MH)
Man Man
Occupled Bandwidth Total Power 29.8 dBm Occupied Bandwidth Total Power 28.7 dBm
8.9781 MHz Freq Offset 8.9730 MHz Freq Offset
Transmit Freq Error 1.997 kHz % of OBW Power 99.00 % OHe Transmit Freq Error 4.963 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 10.19 MHz x dB -26.00 dB x dB Bandwidth 10.36 MHz xdB -26.00 dB
so - = Stans

LTE B13 10MHz QPSK Mid Channel RB50-0 | LTE B13 10MHz 16QAM Mid Channel RB50-0
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8.1.7. LTE BAND 41 (FCC)

2533000000 GHz|

[ Keyght Specirum Anslyzer - UL 39005 R Date 1220/2017  CLT: 2418) Tl e [ Feywght Spectrum Anslyzer - UL 39005 1 R Dot L2/20/2017 % CLT: ZA) [
18 = ENSE 12:04:58 P4 Au) 06, 2018 kL —. SENSE I 12.05:21 PM A 08, 2018
Center Freq 2.593000000 GHz | Center Frea: 2333000000 GHz Radio Std: None Freauency Center Freq 2.593000000 GHz | Genter Freq: 2.533000000 SHz Radio Std: None Frequency
5~ Trig: Free Run Avg|Hold: 10/10 - —+~ Trig: Free Run AvglHeld: 10110
FGainiow  #Auen: 32 di Radio Device: BTS FGainiow  WAmen: 32dB Radio Device: BTS
10 dBJdiv Ref 30.00 dBm 0 dBidiy Ref 30.00 dBm
Log Log
Center Freq Center Freq|

2593000000 GHz|

‘ganus)

Center 2.593 GHz Span 7.5 MHz CF Step Center 2.593 GHz Span 7.5 MHz, CF Step
#Res BW 75 kHz #VBW 220 kHz Sweep 3.76ms, 750,000 khEz b#Res BW 75 kHz #VBW 220 kHz Sweep 3.76 ms, 760,000 Kiz
Occupied Bandwidth Total Power 30.0 dBm o Occupied Bandwidth Total Power 29.2 dBm tean
4.5053 MHz Freq Offset 4.5073 MHz FreqOffset
Transmit Freq Error 2.850 kHz % of OBW Power  99.00 % 0z Transmit Freq Error -4.267 kHz % of OBW Power  99.00 % o Ha

x dB Bandwidth 5255MHz  xdB +26.00 dB x dB Bandwidth 5325MHz  xdB -26.00 dB

Srans)

LTE B41 5MHz QPSK Mid Channel RB25-0

LTE B41 5MHz 16QAM Mid Channel RB25-0

10 dBidiv

2583000000 GHz|

[ Keyoight Specimum Amalyeer - UL: 39005 R Date 12/20/2007 \ CLT: 2A18) T e e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 N
&L R 5 T T sensen [12:05:58 P A 08, 2018 Fraquancy RL LG SR Ll e, 2018 Frequency
533000000 GH; Center Freq: 2.533000000 GHz Radio Std: None 593000000 GH: Center Freq: 2.593000000 GHz Radio Std: None
S WE 2 Trig: FreeRun Avg|Hold:>1010 o WE L Trig: FreeRun AvglHold: 1010
#FGainlow #Atten: 32 di Radio Device:BTS #FGainlow #Atten: 32 dB Radio Device: BTS
Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Center Freq| Center Freq|

2593000000 GHz|

‘ganus)

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 1500000 MH #Res BW 150 kHz #VBW 470 kHz Sweep 1ms 1500000 MH)
Occupled Bandwidth Total Power 30.2 d8m - Occupled Bandwidth Total Pawer 29.4 dBm ten
8.9727 MHz Freq Offset 8.9978 MHz Freq Offset
Transmit Freq Error -11.329 kHz % of OBW Power 99.00 % OHe Transmit Freq Error 20 Hz % of OBW Power 99.00 % OHz

x dB Bandwidth 10.46 MHz x dB -26.00 dB x dB Bandwidth 10.23 MHz xdB -26.00 dB

Srans)

LTE B41 10MHz QPSK Mid Channel RB50-0

LTE B41 10MHz 16QAM Mid Channel RB50-0

2533000000 GHz|

[ Keyght Specirum Anslyzer - UL 39005 R Date 1220/2017  CLT: 2418) Tl e [ Feywght Spectrum Anslyzer - UL 39005 1 R Dot L2/20/2017 % CLT: ZA) [
fL " o EnsE ] 12:06:58 PM Au) 06, 2018 [ —. _ SENSE 11 12.07:19 PM A 08, 2018
Center Freq 2.593000000 GHz | Center Frea: 2333000000 GHz Radio Std: None Freauency Center Freq 2.593000000 GHz | Center Freq 2.533000000 SHz Radio Std: None Frequency
5~ Trig: Free Run Avg|Hold:>1010 = % 5= Trig: Free Run ‘AvglHold: 1010
#FGainiow  #Atien: 32 dB Radio Device: BTS fiFGainiow  #Atten: 32dB Radio Device: BTS
0dsidiv__ Ref 30.00 dBm 0 dB/div Ref 30.00 dBm

Log Log

CenterFreq Center Freq|

2593000000 GHz|

TaTUS|

Center 2.593 GHz Span 22.5 MHz CF Step Center 2.593 GHz Span 22.5 MHz| CFStep
#Res BW 220 kHz #VBW 680 kHz Sweep 1ms 2250000 MHz #Res BW 220 kHz #VBW 680 kHz Sweep 1ms, 2250000 Mz
Occupied Bandwidth Total Power 30.5 dBm o Occupied Bandwidth Total Power 20.4 dBm e
13.465 MHz Freq Offset 13.477 MHz Freq Offset
Transmit Freq Error 5.831 kHz % of OBW Power  99.00 % 0z Transmit Freq Error -5.204 kHz % of OBW Power  99.00 % o Ha

x dB Bandwidth 1522MHz ~ xdB +26.00 dB x dB Bandwidth 1507 MHz ~ x dB -26.00 dB

STams)

LTE B41 15MHz QPSK Mid Channel RB75-0

LTE B41 15MHz 1

6QAM Mid Channel RB75-0
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[ ey Spectram Amalyzes - UL 39005 R Dot 12202017\ CLT, ZAIE) e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 =
&L £SE I 12:07:57 P du 08, 2018 kL i isE INT 12:08:18 P Bag 08, 2018
enter Freq 2.593000000 GHz Center Freq: 2.533000000 GHz Radio Std: None Frequency Center Freq: 2.593000000 GHz Radio Std: None Fraquency
— WE =+ Trig: Free Run Avg|Hold: 10110 Trig: Free Run ‘AvglHold: 1010
#FGainlow #Atten: 32dB Radio Device:BTS #Atten: 32 dB Radio Device: BTS
0dsidiv__ Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center Freq| Center Freq
2583000000 GHz| 2663000000 GHz|
Center 2.593 GHz Span 30 MHz, CF Step Center 2.593 GHz Span 30 MHz, CFStep
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms 3,000000 M2 #Res BW 300 kHz #VBW 910 kHz Sweep 1ms 2000000 MH2]
Man Man
Occupled Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.6 dBm
17.918 MHz Freq Offset 17.980 MHz Freq Offset
Transmit Freq Error 4.387TkHz % of OBW Power  99.00 % o+ Transmit Freq Error  -46.815kHz % of OBW Power  99.00 % oH
x dB Bandwidth 19.97 MHz x dB -26.00 dB x dB Bandwidth 19.68 MHz xdB -26.00 dB
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8.1.8. LTE BAND 66

[ Koyt Spectrm Aralyce - UL 39005\ R Dot /202007 LT, 208) =l [ Vgt Soeciram sl - UL 39005\ % Do L0207 LT 2ATH] oo
AL z ENSEl 05:43:54 4 A 6, 2018 WL w5 SENSE D 154415 4 g 08, 2016
Center Freq 1.745000000 GHz | Center Freq: 1.745000000 GHz Radia Std: None Freauency Center Freq 1.745000000 GHz | Center Freq 1745000000 GHz Racio Std: None Freauency
—+~ Trig: Free Run Avg|Hold: 10/10 - NFE —+~ Trig: Free Run AvglHeld: 10110
#IFGain-Low #Anten: 32 di Radio Device: BTS #FGaindLow #wAren: 32 dB Radio Device: BTS
10 dBidiy Ref 30.00 dBm odsi@y  Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
1745000000 GHz 1745000000 GHz]
Center 1.745 GHz Span 2.1 MHz CF Step Center 1.745 GHz Span 2.1 MHz, CF Step
#Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms 210,000 ki #Res BW 22 kHz #VBW 62 kHz Sweep 4.2ms| 210,000 kig
Man Man
Occupied Bandwidth Total Power 29.7 dBm Occupied Bandwidth Total Power 28.7 dBm
1.0916 MHz Freq Offset 1.0926 MHz Freq Offset
Transmit Freq Error 3.019kHz % of OBW Power  99.00 % oHz Transmit Freq Error 992Hz % of OBW Power  99.00 % o H
x dB Bandwidth 1.318 MHz x dB -26.00 dB x dB Bandwidth 1.308 MHz x dB 26.00 dB
s arams, wsa Stans,

LTE B66 1.4MHz QPSK Mid Channel RB6-0

LTE B66 1.4MHz 16QAM Mid Channel RB6-0

10 dBidiv

[ Keyoight Specimum Amalyeer - UL: 39005 R Date 12/20/2007 \ CLT: 2A18) T e e [ Fepsight Spectnam Analyzes - UL 90051 Dute: 12/20/2017 CLT: 2418 N
" z . i T sensen] AT I — RL LG SR iadia St Noon 1 Frequency
745000000 GH; Center Freq: 1.745000000 GHz Radio Std: None 745000000 GH: Center Freq: 1.745000000 GHz Radio Std: None
e WE 2 Trig: Free Run Avg|Hold: 10110 oD WE 2 Trig: FreeRun AvglHold:>10/10
#FGainlow #Atten: 32 di Radio Device:BTS #FGainlow #Atten: 32 dB Radio Device: BTS
Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log
Center Freq| Center Freq|

1.745000000 GHz|

1.745000000 GHz|

Center 1.745 GHz

#Res BW 47 kHz #VBW 130 kHz

Span 4.5 MHz
Sweep 2.267 ms;

‘ganus)

Occupled Bandwidth Total Power 30.0 dBm
2.7031 MHz

Transmit Freq Error -2.561 kHz % of OBW Power 99.00 %

x dB Bandwidth 3.084 MHz xdB -26.00 dB

Center 1.745 GHz

Span 4.5 MHz,

o Step L#Res BW 47 kHz #VBW 130 kHz Sweep 2.267 ms| o Step)
o Occupled Bandwidth Total Power 20.0 dBm Men
Freq Offset 2,7027 MHz Freq Offset
OHe Transmit Freq Error -890 Hz % of OBW Power  99.00 % O Hz]

x dB Bandwidth 3.100 MHz xdB -26.00 dB

Srans)

LTE B66 3MHz QPSK Mid Channel RB15-0

LTE B66 3MHz 16QAM Mid Channel RB15-0

[ Vet Spectrum Analyzer - UL 39005, R Date: 12202017 \ LT, 2478) [ [ Kyt Spectrum Ansiyzer - UL: 39005 \ R Dete 12/20/2007 1, CLT: 2481 =
R : T ey o051 4 g0, 2016 AL s ] Sense 1 15 4652 4 g, 2018
Cenier Froq 1.745000000 Gz | Genter Fea: 1.74s000000 Gtz Racko S None Freauency [Center Freq 1.745000000 GHz | Genter Freg. 1 rasooooco otz Radio St Hone Freauency
= Trig: Free Run Avg|Hold: 10/10 = = = Trig: Free Run Avg|Held: 1010
#FGainLow #Atten: 32 dB Radio Device: BTS #IFGaindow #Atten: 32 dB Radio Device: BTS
0 dBidiv. Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq)|
1.745000000 GHz| 1.745000000 GHz|
Center 1.745 GHz Span 7.5 MHz, CF Step Center 1.745 GHz Span 7.5 MHz| CFStep
#Res BW 75 kHz #VBW 220 kHz Sweep 3.8ms 750,000 kHz H#Res BW 75 kHz #VBW 220 kHz Sweep 3.8 ms| 750,000 kHz)
Man Man
Occupied Bandwidth Total Power 29.9 dBm Occupied Bandwidth Total Power 29.1 dBm
4.5093 MHz Freq Offset 4.5091 MHz FreqOffset
Transmit Freq Error -4.404 kHz % of OBW Power  99.00 % 0z Transmit Freq Error -2.378 kHz % of OBW Power  99.00 % o Ha
x dB Bandwidth 5.208 MHz xdB +26.00 dB x dB Bandwidth 5.285 MHz xdB -26.00 dB
= [ sc an

LTE B66 5SMHz QPSK Mid Channel RB25-0

LTE B66 5SMHz 16QAM Mid Channel RB25-0
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