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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac, ANT+ and
NFC

MODEL NUMBER: SM-G889A

SERIAL NUMBER: R38M109WCOD, R38M109WC2T, R38M109WB4F (RADIATED)
R38M109WC5L, R38KBO7F1PY, R38KBO7FOGP, R38M109W9INZ
(CONDUCTED)

DATE TESTED: FEB 10, 2019 - MAY 21, 2019

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E, 27D, 27H, 27L, 27M and 90R Pass

UL Korea, Ltd. 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 Korea,
Ltd. 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 Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. 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 IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
}o&*‘-/k—

SungGil Park Junwhan Lee

Suwon Lab Engineer Suwon Lab Engineer

UL Korea, Ltd. UL Korea, Ltd.

Page 5 of 244

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4788768228-E1V1 DATE: JUN 05, 2019
FCC ID: ASLSMG889A

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 22.

FCC CFR 47 Part 24.

FCC CFR 47 Part 27.

FCC CFR 47 Part 90.

ANSI TIA-603-E, 2016

ANSI C63.26, 2015

KDB 971168 D01 Power Meas License Digital Systems v03r01

NGO~ WNE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do,16675, Korea. Line conducted emissions are measured
only at the 218 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.

218 Maeyeong-ro
X] Chamber 1
X] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.orq/PDF/TL/TL-637.pdf.

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:
EIRP = PSA reading with EUT worst orientation (dBm) + Path loss (dB) — cable
loss( between the SG and substitution antenna) + Substitution Antenna Factor
(dBi)
ERP = PSA reading with EUT worst orientation (dBm) + Path loss (dB) — cable
loss( between the SG and substitution antenna)
(Path loss = Signal generator output — PSA reading with substitution antenna)
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 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 + BT/BLE, DTS/UNII a/b/g/n/ac, ANT+ and NFC.
This test report addresses the WWAN operational mode.

5.2. MAXIMUM OUTPUT POWER

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

GSM
FCC Part 22/24
Frequency ) Conducted Radiated
Band Range Modulation
[MHZz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
GSM850 824-849 GPRS 32.8 1905.46 26.77 475.34
EGPRS 26.8 478.63 22.79 190.11
GSM1900 | 1850~1910 GPRS 29.7 933.25 29.55 901.57
EGPRS 255 354.81 26.18 414.95
WCDMA
FCC Part 22/24/27
Frequency .
Band Range Modulation Conducted Radiated
[MHz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
REL99 23.4 218.78 19.16 82.41
Band 5 824~849
HSDPA 21.9 154.88 17.50 56.23
REL99 22.7 186.21 23.64 231.21
Band 4 1710~1755
HSDPA 21.7 147.91 22.53 179.06
REL99 22.9 194.98 23.47 222.33
Band 2 1850~1910
HSDPA 23.0 199.53 23.32 214.78
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LTE Band 2
FCC Part 24
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
20 QPSK 22.99 199.07 25.25 334.97
16QAM 23.39 218.27 23.94 247.74
15 QPSK 23.01 199.99 25.66 368.13
16QAM 22.27 168.66 24.19 262.42
10 QPSK 22.97 198.15 25.49 354.00
Band 2 1850 ~ 1910 16QAM 2241 174.18 24.82 303.39
5 QPSK 23.03 200.91 25.32 340.41
16QAM 22.39 173.38 24.43 277.33
3 QPSK 23.04 201.37 25.89 388.15
16QAM 22.62 182.81 24.07 255.27
14 QPSK 23.05 201.84 25.85 384.59
16QAM 22.40 173.78 24.66 292.42
LTE Band 5
FCC Part 22
Frequency | g ndwidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]

10 QPSK 23.01 199.99 19.49 88.92
16QAM 22.31 170.22 18.39 69.02
5 QPSK 23.10 204.17 18.53 71.29
Band 5 824 ~ 849 16QAM 22.40 173.78 18.03 63.53
3 QPSK 23.15 206.54 18.97 78.89
16QAM 22.36 172.19 17.75 59.57
14 QPSK 23.10 204.17 19.06 80.54
16QAM 22.45 175.79 18.07 64.12
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LTE Band 7
FCC Part 27
Band Fr;glrj]zr;cy BandWidth Modulation Conducted Radiated
[MHZ] [MHZ] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]

20 QPSK 22.90 194.98 22.94 196.79

16QAM 22.26 168.27 22.12 162.93

15 QPSK 22.90 194.98 23.61 229.61

Band 7 2500 ~ 2570 16QAM 22.22 166.72 22.68 185.35
10 QPSK 22.95 197.24 23.72 235.50

16QAM 22.34 171.40 22.81 190.99

5 QPSK 22.92 195.88 24.00 251.19

16QAM 22.23 167.11 22.90 194.98

LTE Band 12
FCC Part 27
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHZz] [MHZz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]

10 QPSK 23.26 211.84 17.59 57.41

16QAM 22.56 180.30 16.28 42.46

5 QPSK 23.44 220.80 17.69 58.75

Band 12 699 ~ 716 16QAM 22.61 182.39 16.70 46.77
3 QPSK 23.43 220.29 17.53 56.62

16QAM 22.81 190.99 17.19 52.36

14 QPSK 23.47 222.33 18.75 74.99

16QAM 22.57 180.72 16.40 43.65
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LTE Band 14
FCC Part 27
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHZz] [MHZz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
10 QPSK 23.34 215.77 20.97 125.03
16QAM 22.42 174. 19. .
Band 14 788 ~ 798 0Q >8 956 50.36
5 QPSK 23.33 215.28 20.70 117.49
16QAM 22.51 178.24 19.73 93.97
LTE Band 30
FCC Part 27
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHZz] [MHZz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
10 QPSK 21.68 147.23 22.66 184.50
16QAM 20. 121. 214 139.
Band 30 | 2305 ~ 2315 6Q 0.83 06 3 39.00
5 QPSK 21.70 14791 22.47 176.60
16QAM 20.94 124.17 22.16 164.44
LTE Band 40
FCC Part 27
Frequency | gandwidth | Modulation Conducted Radiated
Band Range
[MHZz] [MHZz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
10 QPSK 11.75 14.96 16.06 40.36
2305 ~ 2315, 16QAM 11.88 15.42 17.39 54.83
Band 40
2350 ~ 2360 . QPSK 11.88 15.42 17.26 53.21
16QAM 11.87 15.38 17.42 55.21
LTE Band 41
FCC Part 27
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHZz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
20 QPSK 22.26 168.27 21.07 127.94
16QAM 21.68 147.23 20.50 112.20
15 QPSK 22.30 169.82 21.66 146.55
Band 41 2496 ~ 2690 16QAM 21.42 138.68 20.32 107.65
10 QPSK 22.27 168.66 22.00 158.49
16QAM 21.35 136.46 21.38 137.40
5 QPSK 22.27 168.66 22.22 166.72
16QAM 21.29 134.59 21.06 127.64
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LTE Band 66
FCC Part 27
Frequency | g ndwidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Avg [dBm] | Avg[mW] Avg [dBm] | Avg[mW]
20 QPSK 23.33 215.28 26.40 436.52
16QAM 22.69 185.78 24.83 304.09
15 QPSK 23.43 220.29 26.40 436.52
16QAM 22.68 185.35 25.31 339.63
10 QPSK 23.33 215.28 26.55 451.86
Band 66 | 1710 ~ 1780 16QAM 22.65 184.08 25.18 329.61
5 QPSK 23.31 214.29 26.25 421.70
16QAM 22.64 183.65 25.70 371.54
3 QPSK 23.33 215.28 26.57 453.94
16QAM 22.73 187.50 25.22 332.66
14 QPSK 23.42 219.79 26.58 454.99
16QAM 22.88 194.09 25.39 345.94
LTE Band 4

LTE Band 4 (Frequency range: 1710-1755 MHz) is covered by LTE Band 66 (Frequency range:
1710-1780 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band 38

LTE Band 38 (Frequency range: 2570-2620 MHz) is covered by LTE Band 41 (Frequency

range: 2496-2690 MHz) due to overlapping frequency range, same maximum tune-up limit and
same channel bandwidth.
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a internal antenna for the [List the bands supported] with a maximum peak

gain as follow:

Frequency (MHz) Peak Gain (dBi)

GSM1900 / WCDMA Band 2/ LTE Band 2 29
1850 ~ 1915 MHz '

GSM850 / WCDMA Band 5/ LTE Band 5 05
824 ~ 849 MHz '

WCDMA Band 4 / LTE Band 4 / LTE Band 66 16
1710 ~ 1780 MHz '

LTE Band 7 14
2500 ~ 2570 MHz '

LTE Band 12 48
699~ 716 MHz :

LTE Band 14 33
788 ~ 798 MHz '

LTE Band 30 21
2305 ~ 2315 MHz )

LTE Band 38/ LTE Band 41 14
2496 ~ 2690 MHz '

LTE Band 40 12
2305-2315 MHz / 2350-2360 MHz '
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5.4. WORST-CASE ORIENTATION
Following modes should be considered as worst-case scenario for all other measurements.

e GSM GPRS/EGPRS
e UMTS REL 99/HSDPA

For all LTE Bands, 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. However, the out of band emissions and spurious radiation were only
performed on bandwidth and RB offset(with RB size 1) with the highest power in QPSK.

Highest power setting for each bands
LTE Band Channel (MHz) Bandwidth (MHz) RB size RB offset
1850.7 1 0
2 1880.0 14 1 0
1909.3 1 0
825.5 1 8
5 836.5 3 1 0
847.5 1 0
2505.0 1 25
7 2535.0 10 1 25
2565.0 1 25
699.7 1 0
12 707.5 1.4 1 0
715.3 1 0
790.5 1 24
14 793.0 5 1 12
796.5 1 24
2307.5 1 24
30 2310.0 5 1 24
23125 1 24
0 2310 10 1 25
2355 1 25
2503.5 1 37
41 2593.0 15 1 37
2682.5 1 37
17175 1 37
66 1745.0 15 1 37
17725 1 37
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- ERP/EIRP

For WCDMA Band 4/ LTE Band 2/ LTE Band 12/ LTE Band 30/ LTE Band 66 / LTE Band 40,
the fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that X orientation was worst-case orientation.

For GSM1900 / WCDMA Band 2/ LTE Band 7 / LTE Band 41, the fundamental of the EUT was
investigated in three orthogonal orientations X, Y and Z it was determined that Y orientation was
worst-case orientation.

For GSM850 / WCDMA Band 5/ LTE Band 5/ LTE Band 14, the fundamental of the EUT was
investigated in three orthogonal orientations X, Y and Z it was determined that Z orientation was
worst-case orientation.

- Radiated spurious emissions
For LTE Band 2/ LTE Band 14, the spurious emissions was investigated in three orthogonal
orientations X, Y and Z it was determined that X orientation was worst-case orientation.

For GSM1900 / WCDMA Band 2/ LTE Band 5/ LTE Band 12/ LTE Band 30 / LTE Band 66, the
spurious emissions was investigated in three orthogonal orientations X, Y and Z it was
determined that Y orientation was worst-case orientation.

For GSM850 / WCDMA Band 5/ WCDMA Band 4 / LTE Band 7/ LTE Band 40/ LTE Band 41,
the spurious emissions was investigated in three orthogonal orientations X, Y and Z it was
determined that Z orientation was worst-case orientation.

Note : For ERP/EIRP testing, the EUT didn’t attached with accessories.(travel adapter and

earphone), But radiated spurious testing, the EUT attached with accessories for the worst case
condition. The EUT is continuously communicated with the call box during the tests.
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5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Charger SAMSUNG EP-TA300 R37KACBOKE3SE3 N/A
Data Cable SAMSUNG EP-DN930CWE N/A N/A
Earphone SAMSUNG GH59-15097A N/A N/A

/O CABLE

DC Power C Type Shielded 1.2m N/A
2 Audio 2 Mini-Jack Unshielded 1.6m N/A
TEST SETUP

The EUT is continuously communicated with the call box during the tests.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Communication
Test Set

Combiner

Spectrum
Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Earphone

Communication
Test Set

AC Adapter

AC MAIN
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6. TEST AND MEASUREMENT EQUIPMENT

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

DATE: JUN 05, 2019

report:
Test Equipment List
Description Manufacturer Model S/N Cal Due
Ame:ggjggg?wﬁ'fo'e ETS 3121D DB4 00164753 06-30-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Preamplifier ETS 3116C-PA 00168841 08-09-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Combiner WEINSCHEL 1575 2150 08-08-19
Communications Test Set R&S CMW500 115331 08-07-19
DC Power Supply Agilent/HP E3640A MY54226395 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW40 101590 08-06-19
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-08-19
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 08-08-19
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 08-08-19
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 08-08-19
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 08-08-19
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 08-08-19
Attenuator PASTERNACK PE7087-10 A009 08-08-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-07-19
Attenuator PASTERNACK PE7395-10 AO011 08-08-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
Temperature Chamber ESPEC SH-642 93001109 08-06-19
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 2.5
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7. Summary Table

FCC Part Section Test Description Test Limit |Test Condition| Test Result
2.1049 Occupied Band width (99%) N/A Pass
22.917(a)
24.238(a)
-13dBm Pass
27.53(c),(g).(h) Bagd EFige /Eandycted
90.543(c) purious Emission
90.543(e) -35dBm Pass
27.53(a) ) o -40 dBm Pass
Conducted Spurious Emission
27.53(m) -25dBm Pass
Conducted
27.53(a) . .
27.53(m) Emission mask Section 9.2.2 Pass
See the RF exposure
test report.
2.1046 Conducted output power N/A (4788768228-S1 FCC
Report SAR)
22.355
24.235
27.54 Frequency Stability 2.5PPM Pass
90.213
90.539(e)
22.913(a)(5) 38.5 dBm Pass
27.50(c)(10) Effective Radiated Power
27.50(b)(10) 34.77 dBm Pass
90.542(a)(7)
2274'%3ﬁ(2 33dBm Pass
.50(h)(2) Equivalent Isotropic Radiated
27.50(a) Power 24dBm Pass
27.50(d)(4) 30dBm Pass
22.917(a) Radiated
24.238(a)
27.53(a),(c), -13dBm Pass
(9).(h)
90.543(c) Radiated Spurious Emission
27.53(a)
27.53(f) -40dBm Pass
90.543(f)
27.53 (m) -25dBm Pass

Page 19 of 244

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4788768228-E1V1 DATE: JUN 05, 2019
FCC ID: ASLSMG889A

8. PEAK TO AVERAGE RATIO

Test Procedure
Per KDB 971168 D01 Power Meas License Digital Systems v03r01;

The transmitter output was connected to a CMW500 Test Set and configured to operate at maximum
power. The PAR were measured on the Spectrum Analyzer.

Test Spec
In addition, when the transmitter power is measured in terms of average value, the peak-to-average ratio
of the power shall not exceed 13 dB.

RESULTS
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8.1.
M

GS

CONDUCTED PEAK TO AVERAGE RESULT

=M=

Keygh St Al UL ST R Dt Q7332013 ELT1 258

Keygh St Al UL ST R Dt Q7332013 ELT1 258

" (I T Sowsca T " T T Sowsca (T S s 209
Center Freq: 838600000 MHz Radio Std: None Center Freq: 838600000 MHz Radio Std: None
#FGaln:Low “\L" 3448 #FGaln:Low “\L" 3448
Average Power i Average Power i
100 % 100 %
32.56 dBm 26.86 dBm
89.14 % at 0dB 0% 52.21 % at 0dB 0%
1% 1%
GSM 100%  0.11d8 - 100%  222d8 e
850 10% 01948 10%  281d8
01% 02148 01%  290dB
001% 02248 o 001%  296d8 o
0.001% 023dB 0.001% 298dB
0.0001 % 0.23dB 0.001 % 0.0001% 299dB 0.001 %
Peak 023 dB Peak 3.10dB
32.79 dBm 29.96 dBm
000 g ag zoﬂ 000 g ag zoﬂ
Info BW 10.000 MHz Info BW 10.000 MHz
GSM850 GPRS Mid channel GSM850 EGPRS Mid channel
T gL AT R D SOTE 1T 28 [Er= Neyight spert R R D YA CLT L5 [Er=
Camter Freq: 1.830000000 GHz Radio St None Camter Freq: 1.830000000 GHz Radio St None
g Counts:2,00 MIZ.00 Mgt . Trig: Counts:2,00 MIZ.00 Mgt
rcanion T #hnen 3448 sGaniow " #hmen 3448
Average Power N Average Power .
\Cu”" 100 %
29.75 dBm 25.87 dBm
80.18 % at 0dB 10% 50.89 % at 0dB 10%
1% 1%
GSM 100%  0.14dB 100% 245d8
01 0.1%
1900 10%  047dB 10% 30948
01%  0.18dB 01%  323d8
001%  0.19dB ot 001%  3.30d8 ot
0.001% 0.20dB 0001% 3.33dB
0.0001 % 0.20dB 0.001 % 0.0001 % 3.33dB 0.001 %
Peak 0.20 dB Peak 3.64 dB
29.95 dBm 29.51 dBm
0,0001 % S0dB 00001 ‘DdB S04
Info BW 10.000 MHz —‘ Info BW 10.000 MHz —‘
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
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WCDMA

epoaht St Eago UL S D GOy T 2508 = = [ ==
aL [T T [ sense I ALLGH ALTO 991008 P Mar 0, 2015 SENSELS I ALLGH ALTO 99:13:2/ PMMar 6, 2015
Center Freq: 836,600000 MHz Radio Std: Nene Center Freq: 836,600000 MHz Radio Std: Nene
Trig:Fres Run Counts=2.00 W/2.00 gt Trig:Fres Run Counts=2.00 W/2.00 gt
AFGamLoy T #Avan: 5008 AFGamLoy T #Avan: 5008
Average Power ~ Average Power ~
100 100
23.42 dBm 21.96 dBm
54.16 % at 0dB 0% 52.12 % at 0dB 0%
1% 1%
WCDMA 100% 16408 e 100%  1.70dB 0%
Band 5 10% 2.44 dB 10% 2.61dB
01%  289d8 01%  3.12d8
001%  3.14dB o 001%  3.33dB oo
0.001% 3.27dB 0.001% 3.44dB
0.0001% 3.36 dB 0.001 %| 0.0001% 3.62dB 0.001 %
Peak 34148 Peak 365d8
26.83 dBm 25.61 dBm
000t ’DdB 20dB 000t ’DdB 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA B5 REL99 Mid channel WCDMA B5 HSDPA Mid channel
Karysight Spectim Analyse: - UL 86T18 | R Dites O7/15/2018 |\ CLT 25041 ST § Bt GO | LT,
= . e T e - e - E
Camter Freq: 1.732600000 GHz Camter Freq: 1.732600000 GHz Radio 5
——  Trigi Free Run Counts:2.00 M/2.00 Mgt ——  Trigi Free Run Counts:2.00 M/2.00 Mgt
#IFGalniLow #Atten: 30 dB #IFGalniLow #Atten: 30 dB
Average Power . Average Power .
100 100°
22.58 dBm 21.60 dBm
54.92 % at 0dB 0% 52.94 % at 0dB 0%
1% 1%
WCDMA 100%  1.60dB - 100%  1.67dB e
Band 4 10%  237d8 10% 25648
0.1%  282dB 0.1%  3.04dB
001%  3.04d8B o 001%  321d8 ooty
0.001% 3.16dB 0001% 3.34dB
0.0001% 3.20dB 0.001 % 0.0001 % 3.41dB 0.001 %
Peak 320 dB Peak 3.50 dB
25.78 dBm 25.10 dBm
P 204 P 2048
Info BW 5.0000 MHz Info BW 5.0000 MHz
= e = e
WCDMA B4 REL99 Mid channel WCDMA B4 HSDPA Mid channel
Nepoght Spetom Ercpo: - UL €A% RO Py 17,2500 (=== UL ERE R b St ETT 2500 (===
= e o amor e 1800000000 84 Rodio St Norw - o amor e 1800000000 84 Radio St Norw
Trig:Free Aun Caunts=2.00 M/2.00 gt Trig:Free Aun Caunts=2.00 M/2.00 gt
AFGamLow AFGamLow
Average Power N Average Power .
100 % 100 °
23.23 dBm 21.26 dBm
54.26 % at 0dB 10% 52.48 % at 0dB 10%
1% 1%
WCDMA 100%  1.62dB 1 100%  168d8 i
Band 2 10% 23808 10%  260d8
01%  284dB 01%  3.08dB
001%  3.07dB o 001%  3.27dB o
0001% 3.47dB 0001% 3.37dB
0.0001 % 3.23dB 0.001 % 0.0001 % 3.45dB 0.001 %
Peak 32848 Peak 3.46 dB
26.51 dBm 24.72 dBm
00001 % 5 gm 20d 00001 % 5 gm 20d8
Info BW 5.0000 MHz Info BW 5.0000 MHz
s s s s
WCDMA B2 REL99 Mid channel WCDMA B2 HSDPA Mid channel
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LTE Band 2

Voreat oot Ay UL R RO G T2 [P = R L T [y
= [ T T socem —— S Wikt 211 F = [ T T socem —— @ s
‘Gemer Freq: 1.680000000 GHz Radio Std: Nane ‘Gemter Frea: 1.640000000 GHz Radio Std: Nore
= Trigi Free Run Counts:2.00 MI2.00 Mpt = Trig: Free Run Counts:2.00 MI2.00 Mpt
#rGuiow | #Atan: 1248 #rGuiow | #Atan: 1248
Average Power . Average Power .
100 % 100 %
23.67 dBm 22,98 dBm
44.97 % at 0dB 10 %| 42.79 % at 0dB o
LTE 1% 1%
Band 2 10.0% 254dB 014 10.0% 276 dB 014
1.0% 4.56 dB 1.0% 5.30dB
20 MHz 01% 52348 01% 55448
001% 536d8 pon 001%  561d8 oo
0.001% 538dB 0.001 % 5.64dB
0.0001% 5.39dB 0.001 % 0.0001 % 5.66dB 0.001 %
Peak 546 dB Peak 573dB
29.13 dBm 28.71 dBm
BT 2048 BT 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= Srarus = Srarus
LTE B2 20MHz QPSK Mid channel LTE B2 20MHz 16QAM Mid channel
Neroa et Frco: <UL AT e G T2 (=== TG R r R T T
= e o G Freg 1 830000000 Gt R StdNore - o G Freg 1 830000000 Gt Racio Std: N
o Trig: Free Run Counts-2.00 12,00 Mgt . Trig: FreeRun Counts:2.00 W/2.00 Mt
HGanlow | #ARan: 3248 HGanlow | #ARan: 3248
Average Power N Average Power .
100 % 100°
23.62 dBm 22.86 dBm
46.06 % at 0dB 10% 43.70 % at 0dB 10%
LTE 1% 1%
Band 2 10.0% 250 dB 0.1% 10.0% 282dB 0.1%
1.0% 4.40 dB 1.0% 5.31dB
15 MHz 01%  534d8 01%  576d8
001%  547d8 o 001%  580dB o
0.001 % 5.49dB 0.001% 5.81dB
0.0001 % 5.49dB 0.001 % 0.0001 % 5.82dB 0.001 %
Peak 5.50 dB Peak 5.85dB
29.12 dBm 28.71 dBm
00T g g 2048 00T g g 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= s = s
LTE B2 15MHz QPSK Mid channel LTE B2 15MHz 16QAM Mid channel
Keyeight Spochum Rmalyour - U1 @0LR Y, R Dotir OF/L3/7073  C17: 35581 [ o]
AL W [san oc T sewsea T Ao 3427 PR U, 2015 T sewsea T Ao 342232 P U, 2015
Cemter Freq: 1.840000000 GHz Radio $td: Nene Cemter Freq: 1.840000000 GHz Radio $td: Nene
Trig: Free Run Counts-2.00 W20 Mpt L+ Trig: Free Run Counts-2.00 W20 Mpt
HrGanion | #Aten: 5245 satten: 208
Average Power ~ Average Power ~
100 100
23.61 dBm 22.85 dBm
46.05 % at 0dB 10%) 42.94 % at 0dB 10%)
LTE 1% 1%
Band 2 100% 25048 . 100%  284d8 01%
1.0% 4.50 dB 1.0% 532dB
lO MHZ 0.1% 5.17dB 0.1% 567 dB
001% 52848 oo 001% 57248 oot
0.001% 531dB 0.001% 573dB
0.0001 % 5.314dB 0.001 % 0.0001 % 5.73dB 0.001 %
Peak 531dB8 Peak 576 dB
28.92 dBm 28.61 dBm
BT ZDGE‘ BT ZDGE‘
Info BW 10.000 MHz Info BW 10.000 MHz
= S = s
LTE B2 10MHz QPSK Mid channel LTE B2 10MHz 16QAM Mid channel
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Keyaght Spottum Anatyau UL ST18 % % Dati G7715/7013 | C1T: 3508 [ES " GBIIR | % Doe O7/13/7013 | C1T: 258 [N~
AL W [san oc T sensea T Ao 342237 PR U, 2015 T sensea T Ao 3420 PR U, 2015
Cemter Freq: 1.840000000 GHz Radio $td: Nene Cemter Freq: 1.840000000 GHz Radio $td: Nene
. Trig: FreeRun Counts:2.00 W/2.00 Mt . Trig: FreeRun Counts:2.00 W/2.00 Mt
#FGalnLow saren: 3208 #FGalnLow saren: 3208
Average Power ~ Average Power ~
100 100
23.68 dBm 22.95 dBm
46.34 % at 0dB 10%) 43.53 % at 0dB 10%)
LTE 1% 1%
Band 2 10.0% 250 dB 01 10.0% 281dB 01
1.0% 442dB 1.0% 5.14dB
5 MHZ 0.1% 5.20dB 0.1% 5.52dB
001%  530dB o 001% 555d8 o
0.001% 534dB 0.001% 556dB
0.0001 % 5.34dB 0.001 % 0.0001 % 5.56 dB 0.001 %
Peak 5.35dB Peak 5.59 dB
29.03 dBm 28.54 dBm
oo0a1 ’DdB 204dB| oo0a1 ’DdB 204dB|
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B2 5MHz QPSK Mid channel LTE B2 5MHz 16QAM Mid channel
Toreat oot Fey UL T R G T T=1=] Toreat oot Fey UL T R G T ==
£ [ T seea T e ERENCIIT T £ [ T seea T e 14205 i oor 0, 2012
Center Freq: 1.880000000 GHz Radio Std: None Center Freq: 1.880000000 GHz Radio Std: None
——  Trigi Free Run Counts:2.00 MI2.00 Mpt = Trig: Free Run Counts:2.00 MI2.00 Mpt
#F GainiLow #attan: 3248 #F GainiLow arten: 3208
Average Power . Average Power .
100 % 100 ¢
23.69 dBm 22,90 dBm
46.71 % at 0dB 10%) 43.78 % at 0dB 10%)
LTE 1% 1%
Band 2 10.0% 254dB 014 10.0% 2.80dB 014
1.0% 4.45dB 1.0% 2.30dB
3 MHz 01% 52348 01%  567dB
001% 5328 oo 001%  574d8 pon
0.001% 5.35dB 0.001% 5.76dB
0.0001% 5.35dB 0.001 % 0.0001% 5.77dB 0.001 %
Peak 535dB Peak 589dB
29.04 dBm 28.79 dBm
O e 2048 O e 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= St = St
LTE B2 3MHz QPSK Mid channel LTE B2 3MHz 16QAM Mid channel
i Rmlgon: - UL AE3LE % Do OT/LS/7008 1 CLT: 2500 =R WA R Date OTLS/AE N CLT: 25 =R
= e T o Freg. 1 sa0000000 Gt R StdNore = e T o Freg. 1 sa0000000 Gt R i Norw
—» Trig: Free Run Counts:2.00 MI2.00 Mgt . Trig: Fres Run Counts:2,00 MI2.00 Mpt
A GalnLow #arn: 3245 F GalnLow #arn: 3245
Average Power N Average Power .
100 % 100 ¢
23.65 dBm 22.83 dBm
47.54 % at 0dB 10% 44.27 % at 0dB 10%
LTE 1% 1%
Band 2 10.0% 251d8 0.1% 10.0% 277dB 0.1%
1.0% 4.40 dB 1.0% 524 dB
1.4 MHz 01%  521d8 01%  571d8
001%  535d8 s 001%  575d8 pors
0.001% 5.38dB 0.001% 5.76dB
0.0001 % 5.39dB 0.001 % 0.0001 % 5.76dB 0.001 %
Peak 5.40 dB Peak 5.78 dB
29.05 dBm 28.61 dBm
0T g 2048 0T g 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= St = St

LTE B2 1.4MHz QPSK Mid channel

LTE B2 1.4MHz 16QAM Mid channel
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LTE Band 5

Ferigh Spectom Anchs UL 0318 R D DTS CLT T51 T=15 Ve Specun. e FEoke M L 5 e
RL A ETET [ SchsCanT! ALISN AITD 02:50:45 PN Mar 0, 2029 KL L1 [T [ <tn ALIGH AT 02:00:01 PMMar 09,209
T Centar Fraq: 836 500000 Wiz Radio St Nons E Fraq 836.500000 Wiz Radio Sta: None
. Trig: Free Run ‘Counts-2.00 M/2.00 Mpt . Trig: Free Run ‘Counts:2.60 Mi2.00 Mpt
ttinion | #ksn: 1248 itntos | #Adtan: 1268
Average Power Average Power
100 % 100 %
23.12dBm 22.43 dBm
45.45 % at 0dB 10 42.88 % at 0dB 0%
LTE 1% 1%
Band 5 100%  263dB o 100%  2.89dB o
10% 45848 10%  543dB
10 MHz 01%  571dB 01% 57808
001% 57908 oo 001% 591dB oe
0001% 5.80dB 0.001% 5.98dB
0.0001% 5.82dB 0,001 9 0.0001% 5.96 dB 0.0019
Peak 5.824d8 Peak 6.07dB
28.94 dBm 28.50 dBm
e 0dB 20 dB] £.0001 0dB 20 dB]
Info BW 10.000 MHz Info BW 10,000 MHz
LTE B5 10MHz QPSK Mid channel LTE B5 10MHz 16QAM Mid channel
R RO L 22T =T Emmsemm L FDale Dy L o T L
AL [ sig_oc | SCNSCINT| ALIGN T 025902 PN M3 00, 2013 AL R il oc_| [ SEnSCINT] ALIGH AT 02:53:17 PMMar 0, 2013
‘ Center Freq: 836.500000 MHz Radie Sta: Nene Center Freq: 836.500000 MHz Radio Sta: None
Trig: Free Run Counts:200 200 Mpe Tig: Free Rum Counts:200 W20 Mpt
AGainLow A Gain Lo #Atten: 32 dB
Average Power Average Power
100 % 100 %
23.18 dBm 22.46 dBm
45.41 % at 0dB 10%) 43.02 % at 0dB 10°%
LTE ‘ h
Band 5 100% 258cB o 100%  2.86dB or
10%  451dB 10%  534dB
5 MHz 01%  569dB 01%  587dB
001% 577dB oo 001% 5.93dB oe
0.001% 58148 0.001% 59608
0.0001 % 5.81dB 0001 0.0001 % 5.98 dB 000
Peak 5.84d8 Peak 6.01d8
29.02 dBm 28.47 dBm
b0 0dB 20 dB/ o000t 0de 20 dB/
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
Vo7 e g UL 6T R o TSI L 251 E= Vermgh Spectun L R e I LT 25 ey
T e o] T i T GO T E s T T seem s I
] nter Freq: 836.500000 MHz Radio Sta: None. Freq: 836.500000 MHz Radio Sta: None
——  Trig: Free Run ‘Counts:2.00 Mi2.00 Mpt Trig: Free Run Counts:2.00 M2.00 Mpt
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23.15dBm 22.45 dBm
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Band 5 100%  262dB o 100% 28445 0
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LTE Band 7
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LTE B7 5MHz QPSK Mid channel LTE B7 5MHz 16QAM Mid channel
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LTE Band 12
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RL A ETET [ SchsCanT! ALISN AITD A6:57:55 PN Mar 0, 2025 KL L1 [T [ <tn ALIGH AT 06:50:10 PMMar 00,20:9
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LTE Band 14
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LTE Band 30
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LTE Band 40 (Lower Side)
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LTE Band 40 (Upper Side)
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00001 % 6.64d8 0.001 % 0.0001% 7.49dB 0.001 %,
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Peak  7.11d8 Peak  7.81d8
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LTE Band 41
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22.30dBm 20.89 dBm
42,06 % at 0dB 10%) 45,61 % at 0dB 10%)
LTE 1% 1%
Band 41 100% 26008 o1 100% 33008 o
10%  4.65d8 10%  566d8
20 MHz 01% 57208 01%  6.60dB
0.01%  6.07dB oo 001%  6.68dB oo
0.001% 6.09dB 0.001% 6.71dB
0.0001% 616 dB 0.001 9 0.0001% 6.72dB 0.001 %
Peak 6.17 dB Peak 6.76 dB
28.47 dBm 27.65 dBm
00001 ’DdB 20 dB| 0-a001 ’DdB 20 dB|
Info BW 10,000 MHz Info BW 10.000 MHz
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001% 592dB oo 001%  628dB oo
0.001% 5.95dB 0.001% 6.33dB
0.0001% 5.96 dB 0.001 0.0001 % 6.3 dB 0.001
Peak 5.96 dB Peak 6.38 dB
28.27 dBm 27.46 dBm
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10%  467dB 10%  553dB
10 MHz 01%  599dB 01%  6.34dB
001%  6.48dB pone 0.01%  6.39dB oo
0.001% 6.55dB 0.001% 6.41dB
0.0001% 656 dB 0.001 0.0001% 6.41dB 0.001 %
Peak 6.56 dB Peak 6.45 dB
28.84 dBm 27.50 dBm
R Ty zuﬂ R YT 20uF|
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B41 10MHz QPSK Mid channel LTE B41 10MHz 16QAM Mld channel
Foge g Spectm Rndyac UL 4515\ R Cate SIAVAE LT 2500 e m
= = — mmermq zmnmﬂmsm o . = o Center Freq- zmnmnnqsm" Radio Sta: N
Trig: RF Bu Counts:2.00 Mi2.00 Mpt 9! .00 My
I GainLow #htten: 11 I Gain:Low #htten: 32 dB
Average Power Average Power
1009 100
22,30 dBm 21.10 dBm
46.86 % at 0dB 10% 44,01 % at 0dB 10%
LTE 15% 1%
Band 41 100% 257dB o 100%  3.03dB oo
10%  4.30dB 10% 52008
5 MHz 01% 63208 01%  6.12dB
001%  6.44dB oons 0.01% 6.17dB oo
0.001% 6.46dB 0001% 6.20dB
0.0001% 6.47 dB 0.001 % 0.0001% 6.20 dB 0.001 %
Peak 6.50 dB Peak 6.28 dB
28.80 dBm 27.38 dBm
0.0001 ‘DdE 20 dB] 0.0001 ‘DdE 20 dB]
Info BW 10,000 MHz Info B 10,000 MHz
LTE B41 5MHz QPSK Mid channel LTE B41 5MHz 16QAM Mid channel
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LTE Band 66

e e UL TR R ol B PSR L7 T50 T=Toh TR Dot A L 5 T
AL AT W ENEEG] 7 bc T_gouse LT E =
Conter Freq: 1745000000 Griz Radio std: None Center Freq: 1745000000 Gz Radio Sta: None
Trig: Free Run ‘Counts:2.00 Mi2.00 Mpt Trig: Free Run ‘Counts:2.00 200 Mpt
i GainLow #huten; 32df it GainLow #haten: 325
Average Power Average Power
1009 100 9
23.49 dBm 22.73 dBm
47.52 % at 0dB s 43.99 % at 0dB 10 %)
LTE 1% 1%
Band 66 100%  261dB o 100% 28608 o
10% 3.81dB 1.0% 461dB
20 MHz 01%  411¢B 01% 47108
001%  419¢B oo 001% 47408 oo
0001% 4.21adB 0001% 477dB
0.0001% 4.21dB 0,001 % 0.0001% 4.77dB 0,001 9%
Peak 4.21dB Peak 4.79dB
27.70 dBm 27.52 dBm
Y 20dB 00001 o 4g 20 dB
Info BW 10.000 MHz Info BW 10.000 MHz
s cranss = s

LTE B66 20MHz QPSK Mid channel

LTE B66 20MHz 16QAM Mid channel

(R

UL SRR R ol 9 v L 23T
Sg oC T _sonseonr AT
Center Freq: 1745000000 GHz

#iGainLow #Atten: 3248

Radio Std: Nene.
Trig: Free Run "Counts:2.00 Mi2.00 Mpt

405,07 PN 00,205

Verngn et A L e 7/ L £ Te=-c
FL & b T scusc v SN T 8T 2015
Center Frag: 1745000000 GHz Radie Stz None
Trig: Free Run ‘Counts:2.00 MI2.00 Mpt

i GainLow #Artan: 1206

Average Power Average Power
100 % 100 %
23.53dBm 22.77 dBm
47.57 % at 0dB 1o 44.15 % at 0dB 10%)
LTE 1 1%
Band 66 100 % 252¢dB 04 % 10.0% 2.86dB 01 %
1.0% 3.92dB 1.0% 473dB
15 MHz 01% 4,16 dB 01% 4.86 dB
001%  4.24dB oo 001%  488dB oo
0.001% 4.27dB 0.001% 4.90dB
0.0001% 4.28dB 0.001 % 0.0001 % 4.90dB 0.001 %
Peak 429dB Peak 4.93dB
27.82 dBm 27.70 dBm
R g zuuﬂ BT 20 ﬂ
Infa BW 10.000 MHz Info BW 10,000 MHz
iz o = e

LTE B66 15MHz QPSK Mid channel

LTE B66 15MHz 16QAM Mid channel

et ity UL 6631 . Date 1S/ Z8 €L 25031

AL T oo AT

T=T=1
¥

Cemer Freq: 745000000 GHz Ratio St None
——  Trig: Free Run ‘Counts:2.00 Mi2.00 Mpt.
HAFGainLow #Atten: 32dB
Average Power
100
23.51 dBm
47.69 % at 0dB o
LTE o
Band 66 100%  259¢B o
1.0% 3.98 dB
10 MHz 01% 42208
001% 428dB om
0001% 4.30dB
0.0001% 4.31dB 0,001 %
Peak 4.36dB
27.87 dBm
o.oood dB 20 dB]
info BW 10,000 MHz

[T T T e T=T=1
E s T oo Tt P ¥y
Center Freg: 1745000000 GHe Radia Sta: None
= Trig: FreeRun Counts:2.00 Mi2.00 Mpt
A Gain:Low #Atten: 12 9B
Average Power
1009
22.74 dBm
44,29 % at 0dB 10 %)
1%
100% 29148 0
1.0% 476 dB
0.1% 488 dB
001% 491dB oo
0.001% 4.92dB
0.0001% 4.93 dB 0,001
Peak 498 dB
27.72 dBm
o000t dB 20 di
info B 10,000 MHz

LTE B66 10MHz QPSK Mid channel

LTE B66 10MHz 16QAM Mid channel
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Chm Anilgaer UL #8318 F Date 1 /13,2008 CLT 25181 =" Wepaigh St Andyast R Dale D723/ CLT: 25A) =
i T Tas 5 T 12111 EM i i — T rmeen i
nter Freg 1745000000 GHiz Ratio St None arFrag:
Trig: Free Run ‘Counts:2.00 Mi2.00 Mpt. Trig: Fr
A GainLow ten: 32 dB A GainLow #Atten: 12 9B
Average Power Average Power
100 1009
23.59 dBm 22.80 dBm
47.11 % at 0dB 10%) 44.24 % at 0dB 10 %
LTE " o
Band 66 100% 25308 o 100% 27648 o
1.0% 414dB 1.0% 491dB
5 MHz 0.1% 43108 0.1% 5.00 B
001%  4.36dB oo 001% 503dB oo
0001% 4.38¢B 0.001% 5.04dB
0.0001% 4.36dB 0,001 9 0.0001% 5.04 dB 0.00
Peak 4.41dB Peak 5.06 dB
28.00 dBm 27.86 dBm
o.oood 'UdB 20 dB/ o.o001 % 0de 20 dB/
info BW 10.000 MHz Info B 10,000 MHz
osc arorus = s
LTE B66 5MHz QPSK Mid channel LTE B66 5MHz 16QAM Mid channel
[y T ey
'\ K Date 07 /13/7008 4, CLT: Z3{3) IR AL R oc | - ALl I I
. R B . Gentar Freg: 1745000000 GHe
Center Freg: 1745000000 Gz Fadio Std: Nons — . TigFreeRun Counts:2.00 M200 Mpt
Trig: Free Run ‘Counts-2.00 Mi2.00 Mpt I Gain:Low #Atten: 12 9B
ttinton | #Aman: 124
Average Power §
Average Power o0 00
22.78 dBm
23.54 dBm ‘
44.11 % at 0dB 10 %)
47.89 % at 0dB 10%)
LTE . 1%
Band 66 100% 28348 o
100%  254dB o 1.0% 493 dB
3 MHz 10% 4.14 dB 01m 50148
o
0.1% 43208 . 001% 50408 00
0.01%  437dB 0001% 50508
o
0.001%  4.39d8 0.0001% 505d8 0.001
0.0001% 4.40¢B 0,001 Paak 514 dB
Peak 4.41dB 27.92 dBm
27.95 dBm 0.0001 %
0001 % 0 dB 20 ﬂ
0dB 20 4B, Info BW 10,000 MHz
Info BW 10.000 MHz T - —
oec e -
- LTE B66 3MHz 16QAM Mid channel
LTE B66 3MHz QPSK Mid channel Q
UL 46708 § R Dt 013/ 2088 4 CLT, 23041 T Wepsighn Spectoum Anlyzer - UL: @LE" K Date: 07/23/3008" CLT: 231A) e[|
AL W Tmo oo — ool 1 wowam [ oosmweewmonas R & [sio oo — [somcwl L mamo | mosamainzns
Center Frag: 1748000000 Gz Radio Sid: None @ var Freq 1745000000 Gz Radio S fiome
. Thg Free Run “Counts:200 Mi2.00 Mpt . T FreeRun Counts:200 W20 pt
#GainLow #Atten: 3298 A GainLow #Atten: 12 98
Average Power Average Power
100 % 100 %
23.60 dBm 22.77 dBm
48.09 % at 0dB 10%) 44.18 % at 0dB 10%
LTE 1% 1%
Band 66 100%  259dB ot 100%  287dB o
10% 3.99dB 1.0% 482dB
1.4 MHz 0.1% 417 dB 0.1% 4.93dB
001%  4.22dB oo 001% 49508 oe
0.001% 4.25dB 0.001% 4.95 0B
0.0001 % 4.250B 0,001 % 0.0001% 4.97 dB 0,001 9
Peak 426408 Peak 4.98 dB
27.88 dBm 27.75 dBm
b0 0dB 20 dB/ D000t 0de 20 dB/
Info BW 10.000 MHz Info BW 10.000 MHz
ez B = B
LTE B66 1.4MHz QPSK Mid channel LTE B66 1.4MHz 16QAM Mid channel
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LTE Band 4

LTE Band 4 (Frequency range: 1710-1755 MHz) is covered by LTE Band 66 (Frequency range:
1710-1780 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band 38

LTE Band 38 (Frequency range: 2570-2620 MHz) is covered by LTE Band 41 (Frequency
range: 2496-2690 MHZz) due to overlapping frequency range, same maximum tune-up limit and
same channel bandwidth.
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9. LIMITS AND CONDUCTED RESULTS
9.1. 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 low, middle and high channel in each band. The -26dB bandwidth was also measured and
recorded.

(KDB 971168 D01 Power Meas License Digital Systems v03r01)

RESULTS
See the following pages.
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9.1.1. OCCUPIED BANDWIDTH RESULTS

GSM 850

HFGainLow

apught Tpectmam Anahye - UL: VTR K Do /18 301R | CUT, 2508)
AL " i
enter Fre G Center Freq: 524200000 MHz
T Trig: Free Run

AvgiHald: 10110
saten: 3448

07.57.28 PMwar 17, 2015
Radio Std: None

Radio Device: BTS

FGainLow

o v R U G o TN O ST
‘Conter Fraq: €24.100000 Mz
Certer [req Had. Trg: Fres um ‘AvalHols: 10110

aatten: 34 4B

075843 PMwar 17, 2015
Radio Std: None

Radio Device: BTS

0 dBidiv Ref 38.00 dBm
]

0 dBidiv Ref 38.00 dBm
]

Center 824.2 MHz

Span 1 MHz

Center 824.2 MHz

Span 1 MHz

#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms, #Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms,
Occupied Bandwidth Total Power 38.2 dBm Occupied Bandwidth Total Power 32.9 dBm
251.61 kHz 240.41 kHz
Transmit Freq Error 1.395 kHz OBW Power 99.00 % Transmit Freq Error -731 Hz OBW Power 99.00 %
x dB Bandwidth 319.7 kHz x dB -26.00 dB x dB Bandwidth 314.0 kHz x dB -26.00 dB

GSM850 GPRS Low channel

GSM850 EGPRS Low channel

GSM
850

HFGainLow

ayught Spectum A - UL AGHTR' B Dabe /15,3018 CLT. 2508) i
AL 5 : e I 3
enter Fre X Center Freq: 836.600000 MHz
T Trig: Free Aun

AvglHald:> 1010
saten: 3448

0757.50 P War 17,3015
Radio Std: None

Radio Device: BTS

FGainLow

E eroaht pecinsm Beabe - U ABHRY R D OT/3010 Y CLT: L5
i 3 3
‘Center Freq: 536.600000 MHz
enter Fre L Trig: Free Run AwglHald: 1010

aatten: 34 4B

07.50.05 P Mar 07, 3010
Radi Std: None

Radio Device: BTS

0 dBidiv Ref 38.00 dBm
°q

0 dBidiv Ref 38.00 dBm
°q

‘Center 836.6 MHz

Span 1 MHz

‘Center 836.6 MHz

Span 1 MHz

[#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms| [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms|
Occupied Bandwidth Total Power 38.3 dBm Occupied Bandwidth Total Power 32.8 dBm
247.91 kHz 247.45 kHz
Transmit Freq Error 2.787 kHz. OBW Power 99.00 % Transmit Freq Error 350 Hz OBW Power 99.00 %
x dB Bandwidth 325.3 kHz x dB -26.00 dB x dB Bandwidth 306.8 kHz xdB -26.00 dB

GSM850 GPRS Mid channel

GSM850 EGPRS Mid channel

eyt Specium ety - U GBHE | Dot TS/ 2006 LT 250A) =
KL 5 : e I 0
enter Fre . Center Freq: 848900000 MHz

Trig: Free Run AvgiHald: 10110

07.58.43 P Mar 07, 3010
Radio Std: None

E eyt Specim Aty - U AGBHE | Dot T/ 2080° CLT 2508

AL a .
‘Center Freq: 48600000 MHZ

enter Fre: . ‘AugHold: 10110

Trig: Free Run

07.50:36 P Mar 07, 3010
Radio Std: None

#FGain-Low #Anen: 34 dB Radio Device: BTS. MFGainLow #Atten: 34 dB Radio Device: BTS.
002 Ref 38.00 dBm 002 Ref 38.00 dBm
o o

Center 848.8 MHz Span 1 MHz Center 848.8 MHz Span 1 MHz
[#Res BW 10 kHz #VBIW 30 kHz Sweep 10.67 ms| [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms|

Occupied Bandwidth Total Power 38.8 dBm Occupied Bandwidth Total Power 32.6 dBm

245.42 kHz 247.43 kHz
Transmit Freq Error 1.700kHz  OBW Power 99.00 % Transmit Freq Error “138Hz  OBW Power 99.00 %
x dB Bandwidth 3223kHz  xdB -26.00 dB x dB Bandwidth 3122kHz  xdB -26.00 dB

GSM850 GPRS High channel

GSM850 EGPRS High channel
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GSM 1900

apught Tpectmam Anahye - UL: VTR K Do /18 301R | CUT, 2508)
AL

HIFGainLow

Center Freq: 1850200000 GHz
Avgikald: 10110

Trig: Free Run
AT 34 48

=T
08.20.35 PMwar 07, 2019
Radio Std: Hone

Radio Device: BTS

HEGain-Low

Trig: Free Run
matten: 34 9B

‘Center Freq: 1850200000 GHz
Avgikald: 10110

=T
082145 PMwar 17, 2019
Radio Std: Hone

Radio Device: BTS

0 dBidiv Ref 38.00 dBm

0 dBidiv Ref 38.00 dBm

Center 1.85 GHz Span 1 MHz Center 1.85 GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms, #Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms,
Occupied Bandwidth Total Power 35.8 dBm Occupied Bandwidth Total Power 32.1 dBm
244.65 kHz 236.04 kHz
Transmit Freq Error 1.105 kHz OBW Power 99.00 % Transmit Freq Error -1.325 kHz OBW Power 99.00 %
x dB Bandwidth 317.3 kHz xdB -26.00 dB x dB Bandwidth 307.1 kHz xdB -26.00 dB
GSM1900 GPRS Low channel GSM1900 EGPRS Low channel
VR Do A AR AT 250 =T VR Do PR AR CLT- 5 =T
o ion & 08.20:57 a7, 2013 == ion & 08.22:11 Pwar, 013
Cemter Freq: 1880000000 GHe Radio Std: Hone ‘Center Freq: 1830000000 GHz Radio Std: Hone
v Trig: FreeRun AvglHaid> 1010 Trig: FreeRun AvgiHiold: 1010
HFGainLow mamen: 4 68 Radio Davice: BTS WFGainow shtien: 34 0B Radio Deviee: BTS
0dicn _ Ref 38.00 dBm 0dicn _ Ref 38.00 dBm
oa oa
GSM
1900 Center 1.88 GHz Span 1 MHz Center 1.88 GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms, #Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms,
Occupied Bandwidth Total Power 35.8 dBm Occupied Bandwidth Total Power 32.1 dBm
241.90 kHz 236.05 kHz
Transmit Freq Error 699 Hz OBW Power 99.00 % Transmit Freq Error -157 Hz OBW Power 99.00 %
x dB Bandwidth 313.7 kHz xdB -26.00 dB x dB Bandwidth 295.4 kHz xdB -26.00 dB

GSM1900 GPRS Mid channel

GSM1900 EGPRS Mid channel

TG Ve D AVARA | LT 258 =T et T Ry U WBHE R Do TS AR CUT 25 =T
1 SENSEINT| N 0B:21:18 PH Mar 07,2019 R RF 500 T E.INT| N 0B:22:22 PH Mar 07, 2019
‘Center Freq: 1903600000 GHz Radio Sid: None ‘Center Freq: 1.903600000 GHz Radio Sid: None
Trig: Free Run AwgiHiold: 10110 Trig: Free Run AwgiHiold: 10110
MFGainLow #anen: 3445 Radio Device: BTS MFGainLow hrten: 34 48 Radio Device: BTS
0dicn _ Ref 38.00 dBm 0dicn _ Ref 38.00 dBm
oa og
Center 1.91GHz Span 1 MHz Center 1.91GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms, #Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms,
Occupied Bandwidth Total Power 35.3 dBm Occupied Bandwidth Total Power 31.6 dBm
246.56 kHz 240.84 kHz
Transmit Freq Error -224 Hz OBW Power 99.00 % Transmit Freq Error 1.954 kHz OBW Power 99.00 %
x dB Bandwidth 319.4 kHz x dB -26.00 dB x dB Bandwidth 312.4 kHz x dB -26.00 dB

GSM1900 GPRS High channel

GSM1900 EGPRS High channel
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WCDMA Band 5

Band 5

et T Ry U WBIE R D TS A CAT 25 =T et T Ry U WBHE R Do TS AR CUTZ5A =
i o ion & ~ouna e, 2018 i == ion & ~ou st v, 2018
mﬂ» L P ety SV m L i s SO e
MFGainLow #anen: 30 45 Radio Device: BTS MFGainLow hrten: 30 48 Radio Device: BTS
0dicn _ Ref 38.00 dBm 0dicn _ Ref 38.00 dBm
oa og
Center 826.4 MHz Span 10 MHz Center 826.4 MHz Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms, #Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms,
Occupied Bandwidth Total Power 31.7 dBm Occupied Bandwidth Total Power 30.3 dBm
4.1583 MHz 4.1618 MHz
Transmit Freq Error -12.338 kHz OBW Power 99.00 % Transmit Freq Error -13.675 kHz OBW Power 99.00 %
x dB Bandwidth 4.713 MHz x dB -26.00 dB x dB Bandwidth 4.692 MHz x dB -26.00 dB

REL99 Low channel

HSDPA Low channel

e et R U W ¥ D TR L 2581 == e T =T
AL R & 1 SENSEINT| N __00:15:16 PMMar 47, 3019 AL R & 1 E.INT| N __00:15:02 PMMar 07, 3019
w«» oq B36. Coma e o Radio Sic: Nane w«» oq B36. L SN Radio S1c: None
#FGain-Low #Anen: 30 4B Radio Device: BTS. MFGainLow #Atten: 30 dB Radio Device: BTS.
02y Ref 38.00 dBm 02y Ref 38.00 dBm
°a °a
Center £36.6 MHz Span 10 MHz Center £36.6 MHz Span 10 MHz
[#Res BW 51 kHz #VBIN 150 kHz Sweep 5333 ms| [#Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms|
Occupied Bandwidth Total Power 31.8 dBm Occupied Bandwidth Total Power 30.2 dBm
4.1608 MHz 4.1689 MHz
Transmit Freq Error 3579kHz  OBW Power 99.00 % Transmit Freq Error 3794kHz  OBW Power 99.00 %
x dB Bandwidth 4725MHz  xdB -26.00 dB x dB Bandwidth ATI0MHz  xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

E e Ty == E T e e UL ¥ b TR T T ==
R RF o T SENSE.INT] N __00:15.38 PMMar 47, 3019 R RF o T SE-INT N __00:15.31 PMMar 47, 3019
onier Freg 546 o Frectiun oo M ek tot0 e Siitons onier Freg 546 o Freamam o M ol tata e Siitons
#FGain-Low #Anen: 30 4B Radio Device: BTS. HFGainLow #Atten: 30 dB Radio Device: BTS.

10 ieio el 38.00 dBm 10 ieio el 38.00 dBm

o o
Center 846.6 MHz ‘Span 10 Mz Center 846.6 MHz ‘Span 10 Mz
L#Res BIV 51 kHz HVBIN 150 kHz Sweep 5.333ms| L#Res BIV 51 kHz SVBIN 150 Kz Sweep 5.333ms|

Occupied Bandwidth Total Power 31.9 dBm Occupied Bandwidth Total Power 30.4 dBm

4.1635 MHz 4.1674 MHz
Transmit Freq Error 961Hz  OBW Power 99.00 % Transmit Freq Error 1248 kHz  OBW Power 99.00 %
x dB Bandwidth 4691MHz  xdB -26.00 4B x dB Bandwidth 4692MHz  xdB -26.00 4B

REL99 High channel

HSDPA High channel
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WCDMA Band 4

DATE: JUN 05, 2019

== o =r:
AL A H [ [ scnscinT] LIGH AUTO 0500144 PM Mar 07, 2013 AL 1 A AT GR0Z37 M Maw 07, 2018
il L Ll o - Trig: Free fun AvglHeld: 10110 fcenor Freq 1412400000 GHz pres lewl FramRun AvglHokd: 10110 *
P - Radi Dmcn:BTS arconton ™ Waon 0 Radlo Dvin 75
10 dBlclly Rel 38.00 dBm 10 aB/div Ref 38.00 dBm
A :
-
.
:
.
Center 1.712 GHz Span 10 MHz, ICenter 1.712 GHz Span 10 MHz
#Res BW 51kHz HVBW 150 kHz Sweep 5.333ms [#Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 31.2dBm ‘Occupied Bandwidth Total Power 29.8 dBm
4.1652 MHz 4.1532 MHz
Transmit Freq Error -1.845 kHz OBW Power 99.00 % Transmit Freq Error -6.107 kHz OBW Power 99.00 %
x dB Bandwidth 4.728 MHz xdB -26.00 dB x dB Bandwidth 4.718 MHz x dB -26.00 dB
REL99 Low channel HSDPA Low channel
T = o T AT ==
g e . o Frestm AvglHei: 10110 3 Lo b LD . S Fredun AvalHesd» 10110 *
WFGaintLow #Atten: 30 d8 Radle Device: BTS WFGaincLow MAsten: 30 dB Radla Device: BTS
Ref 38.00 dBm L-\ i Ref 38.00 dBm
Band 4
ICenter 1.733 GHz ‘Span 10 MHz| ICenter 1.733 GHz Span 10 MHz
[#Res BW 51 kHz #VBW 150 kHz Sweep 533Ims [#Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms
Qccupied Bandwidth Total Power 30.8 dBm Occupied Bandwidth Total Power 30.0 dBm
4.1574 MHz 4.1529 MHz
Transmit Freq Error -4.005 kHz OBW Power 99.00 % Transmit Freq Error 3.396 kHz OBW Power 99.00 %
x dB Bandwidth 4.698 MHz x dB -26.00 dB x dB Bandwidth 4.693 MHz x dB -26.00 dB
REL99 Mid channel HSDPA Mid channel

Wereigh Speciurm Amtyee - UL 013" R Buee 07 L5 008  CLT, 25080
AL 5
.enter Freq 1.752600000 GHz Center |

== e SR A UL RR Do B TSTE CET 25T
sion a1 e 0, 019 wL O T st G I
Fregq: 1752600000 Gz Radio Std: Hore 3 :
s Tg: FrecRun A" * il e e Faslo et fione
WfGainiow | WAtien: 308 Radie Devies: BTS FiGoniow | #htien: 3048 Radio Device: TS
'L‘I dBidiv Ref 38.00 dBm 10 dBJdiv Rerl 38.00 dBm
eg Log
2
120
.
Center 1.753 GHz Span 10 MHz| Center 1.753 GHz Span 10 MHz
[#Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms #Res BW 51 kHz VBV 150 kHz Sweep 5.333 ms
Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.0 dBm
4.1588 MHz 4.1629 MHz
Transmit Freq Error -3.683 kHz OBW Power 99.00 % Transmit Freq Error 776 Hz OBW Power 99.00 %
x dB Bandwidth 4.724 MHz x dB -26.00 dB x dB Bandwidth 4.700 MHz x dB -26.00 dB
= stamus) s s
REL99 High channel HSDPA High channel
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WCDMA Band 2

Band 2

apught Tpectmam Anahye - UL: VTR K Do /18 301R | CUT, 2508)
AL

Center Freq: 1852400000 G
Fi

08437 P
He Radio Std: Hone
Avgikald:> 1010

apught Tpectam At Ul: VTR F D /18 018 CLT: 25081
AL

‘Center Freq: 1852400000 G/

=T
0845:30 PMwar 07, 2015

He Radio Std: Hone
Trig: Free Run v Trig: FreeRun AgiHokd:> 1010
HFGainLow mamen: 30 48 Radio Davice: BTS HFGaintow waen: 30 48 Radio Davice: BTS

10 cea Ref 38.00 dBm 10 cea Ref 38.00 dBm

o o
Center 1.852 GHz Span 10 MHz Center 1.852 GHz Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms, #Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms,

Occupied Bandwidth Total Power 31.5 dBm Occupied Bandwidth Total Power 29.6 dBm

4.1598 MHz 4.1617 MHz
Transmit Freq Error 5.346 kHz OBW Power 99.00 % Transmit Freq Error 6.925 kHz OBW Power 99.00 %
x dB Bandwidth 4.745 MHz xdB -26.00 dB x dB Bandwidth 4.694 MHz xdB -26.00 dB

REL99 Low channel

HSDPA Low channel

apught Tpectmam Anahye - UL: VTR K Do /18 301R | CUT, 2508)
AL

Center Freq: 1830000000 G

=T
014346 PMMar 17, 2015

=T
08145.38 PMwar 07, 2019

He Radio Std: Hone Radio Std: Hone
o Trig:FreeRun AvgiHakd: 1010
HFGainLow mamen: 30 48 Radio Davice: BTS HFGaintow en: 30 08 Radio Davice: BTS

10 cea Ref 38.00 dBm 10 cea Ref 38.00 dBm

oa oa
Center 1.88 GHz Span 10 MHz Center 1.88 GHz Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms, #Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms,

Occupied Bandwidth Total Power 31.6 dBm Occupied Bandwidth Total Power 2.5 dBm

4.1469 MHz 4.1540 MHz
Transmit Freq Error -3.965 kHz OBW Power 99.00 % Transmit Freq Error -5.351 kHz OBW Power 99.00 %
x dB Bandwidth 4.727 MHz xdB -26.00 dB x dB Bandwidth 4.707 MHz xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

UL\ Do U715/ | LT, 2508

Center Freq: 1.907600000 G

=]
064,34 P ar 07, 3015
Hz Radio Std: None
AvgiHald:> 1010

apught Tpectam A Ul: VTR K Do /18 018 CLT: 25081
AL AT I

‘Canter Freq: 1.907500000 G

=]
046,08 P War 07, 3015

H Radio Std: None
Trig: Free Run Trig: Free Run AvglHaid:> 1010
MFGainLow #anen: 30 45 Radio Device: BTS MFGainLow hrten: 30 48 Radio Device: BTS

10 cea Ref 38.00 dBm 10 cea Ref 38.00 dBm

oa og
Center 1.908 GHz Span 10 MHz Center 1.908 GHz Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms, #Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms,

Occupied Bandwidth Total Power 31.7 dBm Occupied Bandwidth Total Power 29.7 dBm

4.1612 MHz 4.1675 MHz
Transmit Freq Error -4.082 kHz OBW Power 99.00 % Transmit Freq Error -10.320 kHz OBW Power 99.00 %
x dB Bandwidth 4.702 MHz x dB -26.00 dB x dB Bandwidth 4.700 MHz x dB -26.00 dB

REL99 High channel

HSDPA High channel
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