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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+
MODEL NUMBER: SM-P615

SERIAL NUMBER: R32N1004Z2N (CONDUCTED)

R32N1001W6X, R32N1001W5K, R32N1003QGX (RADIATED);

DATE TESTED: JAN 29, 2020 — MAR 05, 2020;

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E, 27H and 27L 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:
%/ -
Junwhan Lee Sungeun Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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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.

ANSI TIA-603-E, 2016

ANSI C63.26, 2015

KDB 971168 D01 Power Meas License Digital Systems v03r01

Nouo,rwdhE

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.org/wp-content/uploads/2017/05/TL-637.pdf.
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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:
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)

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 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.
4.4, DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in
IEC Guide 115:2007.
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5. EQUIPMENT UNDER TEST

5.1.

DESCRIPTION OF EUT

The The EUT is a GSM/WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+.

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:

Note : Conducted output power results were excerpted from RF exposure test
report.(4789354096-S1 FCC Report SAR)

GSM
FCC Part 22/24
Frequency . Conducted Radiated
Band Range Modulation
[MHz] Awg [dBm] | Awg [mW] [ Aw [dBm] | Awg [mW]
GPRS 32.76 1886.91 33.46 2218.20
GSM850 824~849
EGPRS 26.54 451.00 28.36 685.49
GPRS 29.33 856.69 30.62 1153.45
GSM1900 | 1850~1910
EGPRS 25.38 345.43 28.90 776.25
WCDMA
FCC Part 22/24/27
ACEER) : Conducted Radiated
Band Range Modulation
[MHz] Aw [dBm] | Awg [mW] | Aw [dBm] | Aw [mW]
Rel. 99 23.76 237.91 23.75 237.14
Band 5 824~849
HSDPA 23.73 235.90 23.73 236.05
Rel. 99 23.29 213.42 2491 309.74
Band 4 | 1710~1755
HSDPA 23.28 213.04 24.93 311.17
Rel. 99 23.12 205.21 25.98 396.28
Band 2 | 1850~1910
HSDPA 23.17 207.34 26.13 410.20
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LTE Band 2
FCC Part 24
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Aw [dBm] | Aw [mW] | Aw [dBm] [ Awg [mW]

QPSK 22.70 186.01 25.12 325.09
20 16QAM 21.53 142.10 23.55 226.46

64QAM 20.77 119.39
QPSK 22.71 186.75 25.09 322.85
15 16QAM 21.71 148.20 23.72 235.50

64QAM 20.63 115.67
QPSK 22.75 188.58 25.40 346.74
10 16QAM 21.55 142.83 23.87 243.78

Band2 | 1850 - 1910 64QAM 20.63 115.72
QPSK 22.65 184.22 25.21 331.89
5 16QAM 21.56 143.16 23.97 249.46

64QAM 20.80 120.22
QPSK 22.80 190.73 25.48 353.18
3 16QAM 21.74 149.19 24.00 251.19

64QAM 20.50 112.18
QPSK 22.85 192.66 25.14 326.59
1.4 16QAM 21.85 153.15 24.03 252.93

64QAM 20.72 117.96

LTE Band 5
FCC Part 22
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Aw [dBm] | Aw [mW] | Aw [dBm] [ Awg [mW]

QPSK 23.60 228.88 24.21 263.63
10 16QAM 22.56 180.40 23.10 204.17

64QAM 21.34 136.23
QPSK 23.66 232.20 23.98 250.03
5 16QAM 22.37 172.45 22.59 181.55

Band 5 824 ~ 849 64QAM 21.44 139.44
QPSK 23.60 228.93 24.04 253.51
3 16QAM 22.63 183.36 23.18 207.97

64QAM 21.26 133.61
QPSK 23.67 232.77 23.81 240.44
14 16QAM 2251 178.35 22.63 183.23

64QAM 21.80 151.37

Page 8 of 124

UL Korea, Ltd. Suwon Laboratory
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.

FORM ID: FCC_22/24/27(03)



REPORT NO: 4789354096-E2V2
FCC ID: ASLSMP615

DATE: MAR 10, 2020

LTE Band 12
FCC Part 27
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Aw [dBm] | Aw [mW] | Aw [dBm] [ Awg [mW]

QPSK 23.56 226.83 17.91 61.80
10 16QAM 22.34 171.48 16.27 42.36

64QAM 21.59 144.32
QPSK 23.47 222.50 17.76 59.70
5 16QAM 22.31 170.21 16.64 46.13

Band 12 699 ~ 716 64QAM 21.44 139.44
QPSK 23.58 228.18 17.60 57.54
3 16QAM 22.30 169.93 16.48 44.46

64QAM 21.41 138.32
QPSK 23.59 228.40 17.42 55.21
14 16QAM 22.45 175.77 16.38 43.45

64QAM 21.65 146.13

LTE Band 66
FCC Part 27
A=) BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Aw [dBm] [ Awg [mW] | Aw [dBm] | Awg [mW]

QPSK 23.40 218.61 25.69 370.68
20 16QAM 22.26 168.44 24.37 273.53

64QAM 21.32 135.60
QPSK 23.36 216.78 25.50 354.81
15 16QAM 21.97 157.49 24.22 264.24

64QAM 21.26 133.78
QPSK 23.36 216.60 25.62 364.75
10 16QAM 21.94 156.38 24.20 263.03

Band 66 |1710 ~ 1780 64QAM 21.26 133.61
QPSK 23.23 210.27 25.20 331.13
5 16QAM 22.10 162.08 23.76 237.68

64QAM 21.15 130.31
QPSK 23.30 213.99 25.18 329.61
3 16QAM 21.85 153.17 24.05 254.10

64QAM 21.15 130.31
QPSK 23.20 208.90 25.18 329.61
14 16QAM 22.21 166.24 24.08 255.86

64QAM 21.35 136.58
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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 17

LTE Band 17 (Frequency range: 704-716 MHz) is covered by LTE Band 12 (Frequency range:
699-716 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 49
1850 ~ 1910 MHz '

WCDMA Band 4 / LTE Band 4 / LTE Band 66 56
1710 ~ 1780 MHz '

GSM850/ WCDMA Band 5/ LTE Band 5 a5
824 ~ 849 MHz '

LTE Band 12 /LTE Band 17 8.2
699 ~ 716 MHz '
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54. 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 and 16QAM modulations. 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 Frequency (MHz) Bandwidth (MHz) RB size RB offset
1850.7 1 0
2 1880 1.4 1 0
1909.3 1 5
824.7 1 0
5 836.5 1.4 1 0
848.3 1 0
699.7 1 0
12 707.5 1.4 1 5
715.3 1 0
1720 1 0
66 1745 20 1 0
1770 1 0
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The fundamental and radiated spurious emission were investigated in three orthogonal
orientations X, Y and Z, it was determined that below orientation was worst-case orientation for

each band.
ERP/EIRP RSE
Band
X Y z X Y z
GSM850 - 0 - - e} -
GSM1900 0 - - 0] - -
WCDMA B5 - @) - - o] -
WCDMA B4 @) - - o - -
WCDMA B2 (@] - - O - -
LTE B2 @) - - 0] - -
LTE B5 - O - - - O
LTE B12 @] - - 0] - -
LTE B66 @] - - o - -

Note : For ERP/EIRP testing, the EUT didn’t attached with travel adapter. But radiated spurious
testing, the EUT attached with travel adapter and earphone for the worst case condition. The
EUT is continuously communicated with the call box during the tests.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TAS0EWE EP-DT725BWE N/A
Data Cable SAMSUNG EP-DR140AWE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A

/O CABLE

DC Power 1 C Type Shielded 1.0m N/A

2 Audio 2 Mini-Jack

Unshielded 1.2m 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)
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[ Communication Test Set|
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SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)
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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 S/N Cal Due
Amefonoailzuonoefﬂgipo'e ETS 3121D DB4 00164753 01-30-21
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-13-20
Preamplifier ETS 3116C-PA 00168841 08-08-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
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 08-08-20
Communications Test Set R&S CMW500 115331 08-05-20
DC Power Supply Agilent / HP E3640A MY54226395 08-06-20
Preamplifier, 2000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 2000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-05-20
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 08-05-20
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 08-05-20
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 08-05-20
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 08-05-20
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 08-05-20
Attenuator PASTERNACK PE7087-10 AOC09 08-08-20
Attenuator PASTERNACK PE7087-10 AOCO1 08-08-20
Attenuator PASTERNACK PE7087-10 AOC08 08-08-20
Attenuator PASTERNACK PE7087-10 2 08-08-20
Attenuator PASTERNACK PE7395-10 AO011 08-08-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-02-21
Temperature Chamber ESPEC SH-642 93001109 08-05-20
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 2.5
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REPORT NO: 4789354096-E2V2 DATE: MAR 10, 2020
FCC ID: ASLSMP615

7. SUMMARY TABLE

FeC I?art Test Description Test Limit [Test Condition| Test Result
Section
2.1049 Occupied Band width (99%) N/A Pass
22.917(a)
24.238(a) Bagd llfr?ogues /Ecrﬁgg:gcr:ed -13dBm Pass
27.53(g),(h) P
Conducted
2.1046 Conducted output power N/A Pass
22.355
24.235 Frequency Stability 2.5PPM Pass
27.54
22.913(a)(5) 38.5dBm Pass
Effective Radiated Power
27.50(b)(10) 34.77 dBm Pass
24.232(c) Equivalent Isotropic Radiated 33dBm Radiated Pass
Power
27.50(d)(4) 30dBm Pass
22.917(a)
24.238(a) Radiated Spurious Emission -13dBm Pass
27.53 (9),(h)
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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 Specification

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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DATE: MAR 10, 2020

8.1.

CONDUCTED PEAK TO AVERAGE RESULT

Ferah St Enoc UL 155 VR Do oA CLT ) (e~ Ferah St Enoc UL 155 VR Do oA CLT ) (e~
ol W Jsen 0C T T agnmio 124855 A sk 25, 2000 Bl W [0 oC T sewew T agnmio 2431 A sk 25, 2000
‘enter Radio Std: Nene ‘ ‘enter Radio Std: Nene
Lo Trig:RF Burst Court=:2.00 Wiz 00 Mgt Trig: RF Burst Court=:2.00 Wiz 00 Mgt
CFaainiow | #Amen: 2403 CFaainiow | #Amen: 2403
Average Power N Average Power N
100 % 100 %
33.10 dBm 26.66 dBm
98.19 % at 0dB 10% 50.08 % at 0dB 10%
1% 1%
GSM 100%  0.08dB . 100% 274dB .
850 10%  0.10dB 10%  321d8
0.1%  011dB 01%  330dB
001%  012dB o 001% 334dB 001 %
0.001% 0.12dB 0.001% 3.36dB
0.0001% 0.12 dB 0.001 %) 0.0001% 3.36 dB 0.001 %)
Peak 0.12dB Peak 3.61dB
33.22 dBm 30.27 dBm
0.0001 %! 0de 2008 0.0001 %! 0dE 2008
Info BW 10.000 MHz Info BW 10.000 MHz
GSM850 GPRS Mid channel GSM850 EGPRS Mid channel
Kaysight Spectium Analyse: - UL 22953 | R Dutic 07/715/2018 | CLT: 2.5A1 == Kaysight Spectium Analyse: - UL 22953 | R Dutic 07/715/2018 | CLT: 2.5A1 ==
= - T — e e = T Tor T — EE
Gamsar Freq; 1.620000000 Gz Radio Sud: None Gamsar Freq; 1.620000000 Gz Radio Sud: Nome
ww Trig: RF Burst Counts:2.00 M/2.00 Mpt ww Trig: RF Burst Counts:2.00 M/2.00 Mpt
G o G o
Average Power . Average Power .
100 % 100 %
29.95 dBm 25.78 dBm
98.21 % at 0dB 10% 50.53 % at 0dB 10%
1% 1%
GSM 100%  0.08dB 100% 252dB
01 01
1900 10% 00948 10% 31008
01%  010dB 01%  3.18dB
0.01% 0.11dB oor 001%  3.22dB oor
0.001% 0.11dB 0.001% 3.24dB
0.0001% 0.11dB 001 %) 0.0001% 3.24dB 0.001 %|
Peak 0.11dB Peak 3.33dB
30.06 dBm 29.11 dBm
0.0001 e T 0.0001 %o T
Info BW 10.000 MHz Info BW 10.000 MHz
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
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WCDMA

menmmmmmm T o Fwwmmwmm oo
Rl [ [0 oC T sensealr 1 ALLLH A0 12:19:20 AN Feb 25, 2020 L [ [0 oC T sensealr 1 ALLLH A0 12:19:54 A6
enter Radio $u: Nene ‘ enter Radio $u: Nene
L. Trig: FreeRun Counts:2.00 W20 Wpt L. Trig: FreeRun Counts:2.00 W20 Wpt
“Fasiniow | #Amen: 30d8 “Fasiniow | #Amen: 30d8
Average Power . Average Power .
100 % 100 %
23.70 dBm 23.71dBm
54.41 % at 0dB 10% 53.54 % at 0dB 10%
18 18
WCDMA 100% 16208 e 10.0%  1.59dB 0%
Band 5 10% 24708 10% 24808
0.1% 2.90 dB 0.1% 2.92dB
001%  312dB o 001% 3.08dB 0,01 %
0.001% 323dB 0.001% 3.15dB
0.0001% 3.27 dB 0.004 %} 0.0001% 3.19dB 0.001 %|
Peak 3.27dB Peak 323dB
26.97 dBm 26.94 dBm
0.0001 %! 0dE 2008 0.0001 %! 0dE 2008
Info BW 5.0000 MHz Info BW 5.0000 MHz
o Fras o T
WCDMA B5 REL99 Mid channel WCDMA B5 HSDPA Mid channel
TR B ST L = R e TS BT =
T oo T P T oo T P
Gantar Frag: 1.732800000 GHz Radio Sud: None Gantar Frag: 1.732800000 GHz Radio Sud: None
s Trig: Free Run Counts:2.00 M2.00 Mpt «w  Trig: Free Run Counts:2.00 M/2.00 Mpt
G o G o
Average Power N Average Power N
100 100
23.75 dBm 23.74 dBm
53.91 % at 0dB 10 %) 52.91 % at 0dB 10%
L L
WCDMA 100%  1.64dB o 100%  162dB o
Band 4 10%  2.56dB 10%  258dB
01% 3.02dB 01% 3.03dB
001%  3.25dB oo 001%  3.18dB 0.01 %
0.001% 3.35dB 0.001% 3.25dB
0.0001% 3.43dB 0.001 %| 0.0001 % 3.33dB 0.001 %|
Peak 3.44 dB Peak 3.34dB
27.19 dBm 27.08 dBm
0.0001 %l T 0.0001 %l T
Info BW 5.0000 MHz Info BW 5.0000 MHz
s s s s
WCDMA B4 REL99 Mid channel WCDMA B4 HSDPA Mid channel
TR T BT (= TR T BT =
D Gantc Froq v sa0oconto s oo sutome s D Gantc Froq v sa0oconto s Racio S Nore.
Trig: Free Run Coun=:200 W20 Wpt v Trig: FrasRun Coun=:200 W20 Wpt
G o CFGuiniow | #hnen: 50d8
Average Power N Average Power N
100 100
23.31dBm 23.41 dBm
54.59 % at 0dB 10% 52.72 % at 0dB 10%
e e
WCDMA 100%  161dB i 100%  162dB i
Band 2 10% 24408 10% 26248
01% 2.84dB 01% 3.11dB
001%  3.03dB nors 001%  3.27dB o
0.001% 3.11dB 0.001% 3.34dB
0.0001 % 3.17 dB 0.001 %| 0.0001% 3.41dB 0.001 %|
Peak 3.18dB Peak 3.43dB
26.49 dBm 26.84 dBm
0.0001 %° 0aB 2048 0.0001 %° 0aB 2048
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

Kiysight Spectrum Analyser -\ 22953 R Dot 3771 3/2008  CLT: 5081 T | o Kiysight Spectrum Analyser -\ 22953 R Dot 3771 3/2008  CLT: 5081 T | o
F T T T e EEEEErT F T T T e - 777 e B, 20t
Gantar Frag: 1880000000 GHz Radio Sud: None Gantar Frag: 1880000000 GHz Radio Sud: None
«w  Trig: Free Run Counts:2.00 M/2.00 Mpt «w  Trig: Free Run Counts:2.00 M/2.00 Mpt
wrcamiow T #htn: 3248 MrGaniva  #Atien: 3248
Average Power N Average Power N
100" 100"
23.25 dBm 21.94 dBm
45,96 % at 0dB 10 %) 42.66 % at 0dB 10%
LTE v v
Band 2 100%  259dB ore 100%  282dB ore
10%  421dB 10%  517dB
20 MHz 01%  4.86dB 01%  6.06dB
0.01%  505dB oo 0.01% 632dB oo
0.001% 5.14dB 0.001% 6.42dB
0.0001% 5.17 dB 0.001 %} 0.0001 % 6.47 dB 0.001 %}
Peak 517 dB Peak 6.48 dB
28.42 dBm 28.42 dBm
0.0001 %l T 0.0001 %l T
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B2 20MHz QPSK Mid channel LTE B2 20MHz 16QAM Mid channel
TR T ST == TR T ST T
D Gantc Froq v sa0oconto s oo st ome D Gantc Froq v sa0oconto s oo st ome
Trigs Frae Run Coun=:200 W20 Wpt Trig: Free Run Count=:2.00 Wz 00 gt
wFGuiniow | #hnen: 5208 wFGuiniow | #hnen: 5208
Average Power N Average Power N
100 % 100 %
23.23 dBm 21.99 dBm
45,38 % at 0dB 10% 42.89 % at 0dB 10%
e e
LTE
Band 2 100% 256dB i 100% 279dB i
10%  422dB 10%  523dB
15 MHz 01%  484dB 01%  6.07dB
0.01%  5.00dB nors 001% 629dB nors
0.001% 5.06dB 0.001% 6.39dB
0.0001 % 5.09 dB 0.001 %| 0.0001% 6.41dB 0.001 %|
Peak 5.12dB Peak 6.41dB
28.35 dBm 28.40 dBm
0.0001 %° 0aB 2048 0.0001 %° 0aB 2048
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B2 15MHz QPSK Mid channel LTE B2 15MHz 16QAM Mid channel
eyt Spectrom ahyen: Uk E VR Date OO S/ATE  CLTLT S T T Specte B UL T | Dt R O ST ==
= T sersea T Aunsuio BR8P ek 21, 2000 = 0c T sersea T Aunsuio 04108:20 P eb 24, 2020
Center Froq: 1.880000000 GHz. Radio $w: Nene Center Froq: 1.880000000 GHz. Radio $w: Nene
«w  Trig: Fres Run Counts:2.00 M/2.00 Mgt «w  Trig: Fres Run Counts:2.00 M/2.00 Mgt
FFGainiow  #Amen: s2a HEGanion  #ARen: 3248
Average Power . Average Power .
100 % 100
23.23 dBm 22.06 dBm
45,99 % at 0dB 10% 42.70 % at 0dB 10%
18 18
LTE
Band 2 100%  2.55dB i 100%  2.82dB i
1.0%  421dB 10%  515dB
10 MHz 0.1%  485dB 01%  601dB
001% 508dB oo 001%  626dB oo
0.001% 5.14dB 0.001% 6.36dB
0.0001% 5.16 dB 0.004 %} 0.0001 % 6.39dB 0.001 %|
Peak 5.16 dB Peak 6.55 dB
28.39 dBm 28.61 dBm
0.0001 %! 0dE 0d8 0.0001 %! 0dE 0d8
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B2 10MHz QPSK Mid channel LTE B2 10MHz 16QAM Mid channel
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T B o LTS T EL e T
3 T s - G PRt 21, 20 o T s - 55 PRt 21, 0
Center Froq: 1.880000000 GHz. Radio $td: Nene Center Freq: 1.680000000 GHz Radio $td: Nene
Trig: Free Run Counts:2.00 M/2.00 Mt Trig: Free Run Counts:2.00 M/2.00 Mt
HRGuniow | Atien: 3248 HRGuniow | Atien: 3248
Average Power . Average Power .
100 % 100
23.19 dBm 21.99 dBm
46.01 % at 0dB 105 42.81 % at 0dB 105
Iy Iy
LTE
Band 2 100% 2568 i 100% 28008 i |
1.0% 4.30dB 1.0% 2.16 dB
5 MHz 01% 4.94 dB 01% 6.05dB
001%  515dB oo 0.01% 628dB oo
0001% 521dB 0001% 6.43dB
0.0001% 5.23dB 0.001 %| 0.0001% 6.45dB 0.001 %|
Peak 524 dB Peak 6.46 dB
28.43 dBm 28.45 dBm
0.0001 %! 0dE 2008 0.0001 %! 0dE 2008
Info BW 10.000 MHz Info BW 10.000 MHz
= S = S
LTE B2 5MHz QPSK Mid channel LTE B2 5MHz 16QAM Mid channel
VereaH et Ay VL TSRO SR AT T= o VereaH et Ay VL TSRO SR AT T= o
F L & _T=i T ot T ammamn T3 ik 2, 20 F £ W oo T o T ammamn TSI PRk 2, b
Camtar Frag: 1.880000000 GHz Radio Std: None Camtar Frag: 1.880000000 GHz Radio Std: None
Trig: Free Run Counts:2.00 M/2.00 Mpt Trig: Free Run Counts:2.00 M/2.00 Mpt
MrGuniow | #Atien: 3248 Wrcainiow | #Atten: 3248
Average Power N Average Power N
100% 100%
23.15 dBm 22.05 dBm
46.40 % at 0dB 10% 42.85 % at 0dB 10%
ik ik
LTE
Bandz 10.0% 258 dB 04 10.0% 2.80dB 04
1.0% 435dB 1.0% 5.15dB
SMHZ 01% 495dE 01% €.04 dB
001%  513dB o 0.01% 628dB oo
0.001% 5.19dB 0.001% 6.38dB
0.0001 % 5.22 dB 0.001 %| 0.0001 % 6.42dB 0.001 %|
Peak 5.22dB Peak 6.44 dB
28.37 dBm 28.49 dBm
0.0001 %o CT¥E 0.0001 %o CT¥E
Info BW 10.000 MHz Info BW 10.000 MHz
= s = s
LTE B2 3MHz QPSK Mid channel LTE B2 3MHz 16QAM Mid channel
TR b o LT T=To = TR b o LT 2
[ - Radio St tora - [ - Racio S Norw
v Trig: Fras Run Counts:2.00 M12.00 Mgt v Trig: Fras Run Counts:2.00 M12.00 Mgt
HRGaniow | WAten: 3248 HRGaniow | WAten: 3248
Average Power N Average Power N
100 % 100 %
23.15 dBm 22.03 dBm
46.66 % at 0dB 1o 42.53 % at 0dB 1o
P P
LTE
Band 2 100%  261dB i 100% 28608 i
10% 428 dB 10% 5.20 dB I
1.4 MHz 0.1% 492dB 0.1% 594 dB
001%  513dB e 001% 620dB oo
0.001% 5.21dB 0.001% 6.34dB
0.0001% 5.24 dB 0.001 | 00001 % 6.38dB 0.001 %|
526dB Peak €.41dB
28.41dBm 28.44 dBm
0.0001 %o == 0.0001 %o ==
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B2 1.4MHz QPSK Mid channel LTE B2 1.4MHz 16QAM Mid channel
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LTE Band 5

e RS EDeORI T | ELT 250 == P =
F s i Fa 33508 T 36,2000 o LG sz
nter Fraq: 836 3000 Fadio Sid None Certer Freg 8% 508020 M Radio Sid None
s+ Trige Free Run ‘Counts:2.00 M2.00 Mpt . Mg Free Run Counts:2.00 M/2.00 Mt
I Golr:Low #Atten: 32 9B an: 32 dE
Average Power . Average Power N
100 % 100%
23.63 dBm 22,50 dBm
48.37 % at 0dB 10% 43.32 % at 0dB %)
LTE 1% 1%
Band 5 100% 249dB - 100%  2.804dB o1
10%  403dB 10%  498dB
10 MHz 01%  475dB 01%  595d8
001%  5.07dB oot 001% 6.25d8 o
0001% 5.18dB 0.001% 6.38dB
0.0001% 5.23dB 0.001 % 0.0001 % 6.41dB 0.001 %
Peak 523d8 Peak 6.41d8
28.86 dBm 28.91 dBm
YT 2008 00001 g 2008
Info BW 10.000 MHz Info BW 10.000 MHz
= erars = st
LTE B5 10MHz QPSK Mid channel LTE B5 10MHz 16QAM Mid channel
T SO CLT 2] E=E TR DR DT AT 2 =y
pasy : Toe s e 2000 vy o i
Center Freg: 836 5000 adio Sud None Certer Freq: 338 506000 M Radio st None
—+—  Trig: Free Run Counts:2.00 M/2.00 Mpt. ——  Trig: FreeRun Counts:2.00 M/2.00 Mpt.
an v Gaion
Average Power ) Average Power i
100 100
23.48 dBm 22.19 dBm
48.38 % at 0dB 10 43.22 % at 0B 2
LTE %) 1%
Band 5 10.0% 24548 i 100% 28248 .
10%  406dB 1.0% 49248
5 MHz 01%  485dB 01%  595d8
001%  520dB oors 001% 643dB oot
0001% 5.31dB 0001% 6.53d8
0.0001% 5.32dB 0001 % 0.0001% 6.55dB 0.001 %
Peak 533dB Peak 6.59 dB
28.81 dBm 28.78 dBm
00001 e 20dB 00001 68 20ﬂ
Info BW 10,000 MHz Info BW 10,000 MHz
= erans = -
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
R Dt 0I5 Ia | CLT 230A] = LR O U Ia  CLT 10 =
D i S0y e 36,200 ST T s 2650
Center Freg: 838 500000 M Fsdio Sid Nons Certer Freg 8% 505020 M Fadio Sid None
Trig: rea Run Gounts:200 200 Mpt Trig: Free Run ‘Couns:2.00 w200 Miat
atGainLow | #am: 32 arGanion | #anen: 32
Average Power | Average Power N
100 % 100 %
23.48 dBm 22.23 dBm
48.32 % at 0dB 10% 43.19 % at 0dB %)
LTE %) 1%
Band 5 100% 251dB . 100% 285d8 o1
10%  418dB 10%  502dB
3 MHz 01%  490dB 01%  598d8
001% 516dB o 001% 6.44dB non
0001% 5.25dB 0.001% 6.63dB
0.0001% 5.28dB 0.001 % 0.0001 % 6.66 dB 0.001 %
Peak 529d8 Peak 6.66 d8
28.77 dBm 28.89 dBm
00001 % 0de 2008 0.0001 .UdB ZUUF‘
Info BW 10.000 MHz Info BIW 10.000 MHz
= erars = snans
LTE B5 3MHz QPSK Mid channel LTE B5 3MHz 16QAM Mid channel
Vere g Sy e UL TET DDA T T e Vo e e UL RO MRS T 25 T
F Easy Fo 5y e 353 E o e i,
Center Freg: 836 500000 MHz adio S1e: None ComerFreg 558 550080 Mite Radio sta None
Trig: Free Run Counts:2.00 M/2.00 Mpt Trig: Free Run Counes:2.00 M/2.00 Mpt
IF G Lo #Atten: 32 9B 2 GainiLow Ahtten: 12
Average Power ) Average Power i
100 100
23.46 dBm 22,30 dBm
48.75 % at 0dB 10 43.15 % at 0B i
LTE 1% 1%
Band 5 100% 252dB o 100% 28748 o1
10% 41408 10%  4.96dB
1.4 MHz 01%  486dB 01%  6.04dB
001% 515dB oot 001% 634dB 0ot
0001% 53248 0.001% 6.40d8
0.0001% 5.34dB 0.001 % 0.0001% 6.43 dB 0.001 %
Peak 534d8 Peak 6.4 d8
28.80 dBm 28.74 dBm
00001 % G e 2008 00001 68 20ﬂ
Info BW 10,000 MHz Info BW 10.000 MHz
= srars = snanus
LTE B5 1.4MHz QPSK Mid channel LTE B5 1.4MHz 16QAM Mid channel
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LTE Band 12

(B | (=S
3 o BT oz Ao EE T e
Canter Frog 767 506000 MHz | Radio Sid None Corver Freg 757350050 Mz Radio Sid None
. rng Free n ‘Counts:2.00 M2.00 Mpt . Trig: Free Run Counts:2.00 M/2.00 Mt
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Peak 482d8 Peak 5.99d8
28.42 dBm 28.46 dBm
o000t 0de 20408/ 0.0001 % 0de 20 dB/
Info BW 10.000 MHz Info BW 10.000 MHz
= s = —
LTE B12 10MHz QPSK Mid channel LTE B12 10MHz 16QAM Mid channel
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Trig: Counts:2.00 M/2.00 Mpt Trig: Free Run Counes:2.00 M/2.00 Mpt
IF G Lo #htten: 2 GainiLow Ahtten: 12
Average Power ) Average Power X
100 100
23.53 dBm 22,40 dBm
49.19 % at 0dB 10 43.69 % at 0B i
LTE 1% 1%
Band 12 100% 250dB o 100% 287d8 o
10%  394dB 10%  4.79dB
1.4 MHz 01%  450d8 01% 56148
001%  472dB oot 001% 591dB 0ot
0001% 4.90d8 0001% 5.97d8
0.0001% 4.94dB 0.001 % 0.0001% 5.99 dB 0.001 %
Peak 4,94 d8 Peak 5.99 d8
28.47 dBm 28.39 dBm
o.ooot B 20 dB’ 0.0001 0dB 20 dB]
Info BW 10,000 MHz Info BW 10.000 MHz
= erars = —
LTE B12 1.4MHz QPSK Mid channel LTE B12 1.4MHz 16QAM Mid channel
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LTE Band 66

T SamAvmE T T =
SORC I 0G0 A0 351725 BFah 20,2020 ST AGl Ao A7 AP 29,20
Center Freq: 1. Radio Std Nane. Center Freq 1745000000 Grz Radio sta: None.
Trig: Free Run Counts:2.00 Mi2.00 Mpt Trig: Free Run Counts:2.00 M/2.00 Mpt
s Gonow | #Anen: 328 srGamiow | hien: 3248
Average Power . Average Power N
100 % 100 %
24.01 dBm 22,76 dBm
45,61 % at 0dB o 42,08 % at 0dB i
LTE 1% 1%
Band 66 100% 261dB . 10.0% 28648 oo
1.0% 4.21dB 1.0% 5.22dB
20 MHz 01%  470¢B 01% 59448
001% 48408 oo 001%  6.10dB ot
0001% 4.90dB 0.001% 6.15d8
0.0001% 4.92dB 0.001 % 0.0001% 6.18 dB 0.001 %
Peak 4.93 dB Peak 6.18 dB
28.94 dBm 28.94 dBm
YT 2008 00001 5 gm 2048
Info BIN' 10.000 MHz Info BI 10,000 MHz
hcc erarus, = srams
LTE B66 20MHz QPSK Mid channel LTE B66 20MHz 16QAM Mid channel
ero e et W ORI ST T T=T=T o U R T T T=T=0
n  [ss o geaTman a0 w0 S50 28 B e SouscoT a0 w0 S5 4L o) 25,2020
Center Freg: 1. Radio Std: Nene. Center Freg 1745000000 GFz Radio Std. None
o Trig: Free Run Counts:200 200 Mpt o Trig: FreeRun ‘Caunts:2.00 200 Mpt
A Galn:Low AR #I Galn:Low WAtten: 32 4B
Average Power | Average Power N
100 % 100 %
24.02 dBm 22.89 dBm
45,75 % at 0dB 10% 42,47 % at 0dB 10%
LTE 1% 1%
Band 66 100% 284dB 01 %] 10.0 % 2.88dB 0.1 %)
1.0% 419dB 1.0% 5.18 dB
15 MHz 01% 4.66 dB 0.1% 5.84dB
001%  4.80dB ot 001% 59948 b
0.001% 4.89dB 0.001% 6.02dB
0.0001% 4.91dB 0.001 % 0.0001% 6.05dB 0.001 %
Peak 492 dB Peak 6.13 dB
28.94 dBm 29.02 dBm ‘
T 2048 T 2008
Info BIA' 10.000 MHz Info B 10.000 MHz
LTE B66 15MHz QPSK Mid channel LTE B66 15MHz 16QAM Mid channel
Veruget Speum Aealyaes UL 5 | RDAE UL B0 LT, Z50A] ==k ==k
s o gy A 270 TS 22 e 25,2000 SO TG A0 G5 37 oD 25,2020
Center Freq: 1. Radio St Nene. Center Fren 1745000000 O Raio St None.
—+—  Trig: Free Run Counts:2.00 M/2.00 Mpt —+—  Trig: FreeRun Counts:2.00 M/2.00 Mt
#IF GainiLow \tten: 32 0B I GainiLow \tten: 32 dB
Average Power i Average Power .
100 % 100
24.08 dBm 23.00 dBm
45,87 % at 0dB o 42,11 % at 0dB '
LTE e "
Band 66 100% 264dB o 100% 29248 -
10% 4.17 dB 1.0% 521dB
10 M HZ 01% 458 dB 0.1% 5.81d8
001% 473dB oo 001% 59448 por
0001% 478dB 0001% 5.99dB
0.0001% 4.81dB 0.001 % 0.0001 % 6.02dB 0.001 %
Peak 482dB Peak 6.05dB
28,90 dBm 29.05 dBm
T 20dB T 20 di
Info BIA 10,000 MHz Info BI 10,000 MHz
e s = —
LTE B66 10MHz QPSK Mid channel LTE B66 10MHz 16QAM Mid channel
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Weyaight Spectrum Analyzer UL 22533 | KOS NS08 | CLT- 231A] =]k Dt U2/152018 , CLT- 235141 =]
s T s & gy Ao E EraT) A a0 s 2
Center Freg: 1 isdio St Nane Certer Fraq: 1745000000 Gf Fadio st None
Trig: Free Run Counts:200 200 Mpt Trig: Fres Rum Counts:200 200 Mt
2UF GainLow 2 GainLow #Atten: 312 dB
Average Power ) Average Power X
100 % 100 %
23.97 dBm 22.80 dBm
45.07 % at 0dB 10% T T 42.44 % at 0dB 10%)
LTE ‘ v
Band 66 10.0%  261dB . | 100% 28208 o1
1.0% 419dB 10%  513dB
5 MHz 01% 469 dB 0.1% 5.96 dB
001%  489dB o 001% 6.13dB oo
0001% 4.94dB 0001% 6.19d8
0.0001% 4.96 dB 0.001 % 0.0001% 6.214dB 0.001 %
Peak 499 dB Peak 6.25d8
28.96 dBm 29.05 dBm
00001 g 20dB 00001 g 68 20dB
Info BIN 10,000 MHz Info B 10,000 MHz
= erans) = .
LTE B66 5MHz QPSK Mid channel LTE B66 5MHz 16QAM Mid channel
Vopuight speceum Acalyac: UL 2931\ R D I1AS0IE \ CLT. 25041 Tl
L S L o s——C = A  Gertr Freq 1 asoucuon obie oo st None
= Contarrrag 1 Fsdio St Nons — - Tigifr ‘Coums:200 200 Mt
Trig: Free Run Gounts:2.00 M2.00 Mpr. 2 GainiLow A#htten: 12 dB
arGainiow | #hdten: 1248
Average Power
Average Power 100 00
22.85 dBm
24.03 dBm
. 41,67 % at 0dB 0%
45.97 % at 0dB 0 )
LTE |
Band 66 100% 29508 o1
100%  264dB 0.4% 10%  532dB
3 MHz 10%  419dB 0% 59148
01%  467dB . 001%  6.08dB 001y
001%  482d3 0001% 6.17d8
0.001% 490dB 0.0001% 6.20 dB 0.001 %
0.0001%  4.93 a8 o0 Peak  6.2948
Peak 4.96d8 29.14 dBm
28.99 dBm 0.0001 %
0.0001 % 0d8 S di‘
0dB 20dB, Info BW 10,000 MHz
Info BIW 10,000 MHz - —
e erins -
- LTE B66 3MHz 16QAM Mid channel
LTE B66 3MHz QPSK Mid channel Q
o e ST ROy T =T e T=ToT
RL [ L st o SEMSCNT] LIGN AUTO. 08:10:L8 PM Feb 26 2020 SENSC:INT] ALIGN ALTO. 05:10:33 PMTRD 26,2020
CenterFreg 1 Fsdio Sid Nons Certer Fregy 1745080800 Gz Fadio Sid None
L Trig:Free Run Counts:200 200 Mpt L Trig:Free Rum ‘Counts:200 w200 Mot
ArGinton | #atten: 1268 i Gontow | #man: 1248
Average Power | Average Power N
100 % 100 %
23.91 dBm 22.74 dBm
46.69 % at 0dB 10% 42.20 % at 0dB %)
LTE 1% 1%
Band 66 100% 262dB . 100% 294d8 0
10% 420dB 10%  520d8
1.4 MHz 01% 4.72dB 0.1% 5.94 4B
001%  4.91dB oo 001% 6.19dB oo
0001% 4.96dB 0.001% 6.244dB
0.0001% 4.97 dB 0.001 % 0.0001 % 6.26 dB 0.001 %
Peak 498dB Peak 6.26 d8
28.89 dBm 29.00 dBm
00001 % 0de 2008 0.0001 .UdB ZUUF‘
Info BIN 10,000 MHz Info BW 10,000 MHz
= erars = snans
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 17

LTE Band 17 (Frequency range: 704-716 MHz) is covered by LTE Band 12 (Frequency range:
699-716 MHz) 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

Koy Specteu Aslees - Dl 22973 R e TL5/2008 €11, 2.508)
R

L o oc
enter Freq 836.600000 MHz

[E=N(=N]

oy St Amalhees - UL 22973 R e 1502018, LT 2.508)
Sense-mT AT | o

Ll
T 2.50:32 A Fen 25,2020 RL r__[wa_bc SENSEINT st s | 251146 AMFen 25,2020
Center Freq: 636600000 MHE Radio Std: Nahe enter Freq 836.600000 MAz Cemter Freq: 636 600000 MHE Radio Std: Nahe
s Trig: Fras Run AvglHold:> 101D s Trig: FresRun AvglHald: 10110
AFGaind ow #htten: 34 d8 Raclo Device: TS AFGaini ow #hrten: 34 dB Radic Device: BTS

’LJ dBidiv. Ref 38.00 dBm
og

'Lm el Ref 38.00 dBm
og

GSM
850 Center £36.6 MHz Span 1 MHz Center 836.6 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 38.7 dBm Occupied Bandwidth Total Power 32.5dBm
247.01 kHz 248.73 kHz
Transmit Freq Error -855 Hz OBW Power 99.00 % Transmit Freq Error -2.253 kHz OBW Power 99.00 %
x dB Bandwidth 316.0 kHz xdB -26.00 dB x dB Bandwidth 314.8 kHz xdB -26.00 dB

GSM850 GPRS Mid channel GSM850 EGPRS Mid channel

GSM 1900

Kevsiaht Spectrum Aralizer - U 22973 R Date 077152018 CLT: 25031 BR[N] epight Suectrum Anatyzer - Ul 72953 R Date: 0771562018, CLTs 250A] (BTN =
AL W sio o SewsE-IT | 010556 a4 25,2000 E AL 0o o SeusE-IT e 0106152 e 25, 2000
Center Freq: 1 Radio Std: None enter Freq 1.880000000 GHZ Center Freq: 1 Radio Std: None
iw. Trig: FreeRun AvglHold: 10110 iw. Trig: FreaRun AvglHold: 1010
AFGain ow Anten: M dB Radio Device: 875 #AFGaint o aanen: 4.5 Radio Device: BTS
10 dBidiv. Ref 38.00 dBm 10 dB/div. Ref 38.00 dBm
Log Log
900 Center 1.88 GHz Span 1 MHz Center 1.88 GHz Span 1 MHz
#Res BW 10 kHz #VBIN 30 kHz Sweep 10.67 ms #Res B 10 kHz #VBIW 30 kHz Sweep 10.67 ms
Occupied Bandwidth Total Power 36.2 dBm Occupied Bandwidth Total Power 32.1dBm
246.26 kHz 243.05 kHz
Transmit Freq Error -964 Hz OBW Power 99.00 % Transmit Freq Error -1.388 kHz OBW Power 99.00 %
x dB Bandwidth 311.9 kHz x dB -26.00 dB x dB Bandwidth 302.4 kHz x dB -26.00 dB
GSM1900 GPRS Mid channel

GSM1900 EGPRS Mid channel
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WCDMA Band 5

REL99 Mid channel

83 ey Spmcirum Al - UL: 72933, Dt 07/15/2018°, ELT: 2504) [ [ Specium Ansloes - UL 22955' R Dte 091502015 CLT: 2508 (=S~
AL o semen winn | 2213 tren 25,200 AL i sewse v | 22399 Aren 25,2000
enter Freq 636.600000 MHZ Center Freq: 836.600000 MHz Radio Std: Nane enter Freq 836.600000 MHz Center Freq; 636.600000 MHz Radio Std: None
=EMier ore \n. Trig FreeRun AvgHald: 1010 Jeemar tre in. Trig: FreeRu AvgHold: 1010
AFGainiow | SAmen: 3048 Radio Device: 3TS AfGainiow | SAten: 3068 Radio Device: ATS
10 dBldiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
u o
0 0
= sz
o o
o m
Band 5 2 2
Center £36.6 MHz Span 10 MHz Center £36.6 MHz Span 10 MHz
[#Res BW 51 kHz #VBW 150 KHz Sweep 5.333 ms, [#Res BW 51kHz #VBW 150 kHz Sweep 5.333 ms,
Occupied Bandwidth Total Power 32.0 dBm Occupied Bandwidth Total Power 32.0 dBm
4.1289 MHz 4.1413 MHz
Transmit Freq Error 123 Hz OBW Power 99.00 % Transmit Freq Error 2.647 kHz OBW Power 99.00 %
x dB Bandwidth 4.701 MHz x dB -26.00 dB x dB Bandwidth 4.687 MHz x dB -26.00 dB
HSDPA Mid channel

WCDMA

SENSEINT 4IGHATD |

[E=N[FE Y

2110116 £ 25,2020

HAFGaind o

Center Freq: 1.732600000 GHz
Trig: Free Run RvglHeld: 1010

Radis 5td: None

Rslo Devies: BTS

[E= (TN

| 2112112 M Fen 25, 2020

et Sy Aralar U T3 R B IS8 CLY: 2508)
AL 3 o
enter Freq 1.732600000 GHz

HFGaind o

Sese:INT] 151 0
Center Freq: 1732600000 GHz
Trig: Free Run AvgiHold:> 1010

Fiadis Std: None

Radlo Devics: BTS

Ref 30.00 dBm

10 By
og

10 dBldly

Ref 30.00 dBm

Band 4 o

Center 1.733 GHz

Span 10 MHz

Center 1.733 GHz
#Res BW 51KHz

Span 10 MHz

#VBW 150 kHz Sweep 5.333 ms|

REL99 Mid channel

[#Res BW 51 kHz #VBW 150 KHz Sweep 5.333 ms,
Occupied Bandwidth Total Power 32.0 dBm Occupied Bandwidth Total Power 32.0 dBm
4.1289 MHz 4.1271 MHz
Transmit Freq Error 4.703 kHz OBW Power 99.00 % Transmit Freq Error 3.012 kHz OBW Power 99.00 %
x dB Bandwidth 4.686 MHz x dB -26.00 dB x dB Bandwidth 4.696 MHz x dB -26.00 dB
HSDPA Mid channel

WCDMA

St Aralyze - UL 22933 K Dt 07715018 ELT: 2504 [ =y Repsight Specirum Avalyze - UL 22953 K Date: /152015 CLT: 2504 =N
L s sense T wiowama | 1 5937 iPen 25,200 AL oe st wicnan | 20126 e 75,2020
enter Freq 1.880000000 GHz Center Freq: 1880000000 GHz Fadio Std: None enter Freq 1. 0000 GHz Center Freq: 1830000000 GFz Radio Std: None
= v. Trig: FreeRun AvglHold: 1010 =EEL e v Trig: FreeRun AvglHold: 1010
AFGaini ow sanen: 20 08 Radio Device: BTS #AFain ow sarten: 20 8 Radis Device: BTS

Ref 30.00 dBm

10 Bty
og

10 aBfellv
a

Ref 30.00 dBm

Band 2 !

Center 1.38 GHz

Span 10 MHz

Center 1.38 GHz Span 10 MHz|
#Res BW 51 KHz #VBW 150 KHz Sweep 5333 ms, tRes BW 51KHz #VBW 150 kHz Sweep 5.333 ms,
Occupied Bandwidth Total Power 31.7 dBm Occupied Bandwidth Total Power 31.7 dBm
4.1327 MHz 4.1245 MHz
Transmit Freq Error 1175 kHz OBW Power 99.00 % Transmit Freq Error -5.262 kHz OBW Power 99.00 %
x dB Bandwidth 4.714 MHz x dB -26.00 dB x dB Bandwidth 4.680 MHz x dB -26.00 dB

REL99 Mid channel

HSDPA Mid channel
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LTE Band 2

oo S Aty 2T Rt TS 2008 CLT, 25 o= R St A UL 2573 e TS0 L1250
i . sene e | 42471 e 26,2120 L c sewser e | 0424.43 e 28,2020
enter Freq 1.880000000 GHz Center Freq: 1.680000000 GHz. Radio Std: None enter Freq 1880000000 GHz enter Freq: 1.880000000 GHz Radio Std: None
<w. Trig: FresRun AvalHel:= 1010 w. Trig:FresRun AvglHald 1010
AFGain 1 ow #Anen: 12d8 Radle Device: BTS AFGaind ow #hnen: 32d8 Radie Device: BTS
10 dbue_Ref 30.00 dBm (ocbie  Ref 30.00 dBm
on og
0 20
0 0
@2 no
0z 0z bl
Band 2 “ o
@ a0
20MHz Center 1.88 GHz Span 30 MHz| Center 1.88 GHz Span 30 MHz|
#Res BW 300 kHz #VBIN 910 kHz Sweep 1.333ms #Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 20.5dBm
17.775 MHz 17.733 MHz
Transmit Freq Error -28.482 kHz OBW Power 99.00 % Transmit Freq Error -30.545 kHz OBW Power 99.00 %
x dB Bandwidth 19.24 MHz x dB -26.00 dB x dB Bandwidth 19.31 MHz xdB -26.00 dB
20MHz QPSK Mid channel 20MHz 16QAM Mid channel

Lo |5l
5 e 7145 e 22,2020
& 2 Freq: 1880000000 GHz Radio St None
. Trig: Free Run AvgHele: 1010 \». Trg:FreeRun AvgiHoie: 1010
#Anen: 312d8 Radie Device: BTS AFGaind ow wAnen: 32d8 Radie Device: BTS
10 aiidly___Ref 30.00 dBm 10 0By Ref 30.00 dBm
Log Log
2y 20
w w
0
0z s 0z »
Band2 | |* .
@ @
15MHz Center 1.88 GHz Span 22,5 MHz| Center 1.88 GHz ‘Span 22.5 MHz|
#Res BW 220 KHz #VBW 680 KHz Sweep 1.333ms, #Res BW 220 KHz #VBW 680 kHz Sweep 1.333ms,
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.5dBm
13.385 MHz 13.378 MHz
Transmit Freq Error -15.503 kHz OBW Power 99.00 % Transmit Freq Error -10.162 kHz OBW Power 99.00 %
x dB Bandwidth 15.04 MHz x dB -26.00 dB x dB Bandwidth 14.81 MHz xdB -26.00 dB
15MHz QPSK Mid channel 15MHz 16QAM Mid channel
‘Keysight Specteam Aralyzer - UL: 77373 R Date. 07715/2018°, CLT: 2.508] [EENEEN Kepught Syt Aralgzer - UL 72933 R Date. 13/1562008' CLT: 2.508) T Tl i)
L W Two o sevse e Ao 570 1825 P 26,2020 i v o o st AL 570 01853 P 22,2020
Center Freq: 1.850000000 GHz. ! Radio Sed: None, enter Freq 1.880000000 GHz Center Freq: 1880000000 GHz Radio Std: None
v Trig FreeRun AvgHald:> 1010 v Trig FreeRun AvgiHoid: 1010
AFGaind ow danen: 32 d8 Radie Device: BTS AFGaind ow aanen: 32 d8 Radie Device: BTS
10 0y Ref 30.00 dBm 100y Ref 30.00 dBm
Log Log
w w
0 0
Y- -
Band2 ||* .
a a
10M Hz Center 1.88 GH2 Span 15 MHz| Center 1.88 GH2 Span 15 MHz|
#Res BW 150 kHz #VBW 470 KHz Sweep 1.333 ms, #Res BW 150 KHz #VBW 470 kHz Sweep 1.333 ms,
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.5dBm
8.9424 MHz 8.9478 MHz
Transmit Freq Error -11.683 kHz OBW Power 99.00 % Transmit Freq Error -8.992 kHz OBW Power 99.00 %
x dB Bandwidth 10.21 MHz xdB -26.00 dB x dB Bandwidth 10.04 MHz xdB -26.00 dB
s b lgnment Completed sars spas
10MHz QPSK Mid channel 10MHz 16QAM Mid channel
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i i e tem Aralyees - U 2973 R e 077152018, €1 2508) Eeysight Spectum Aralyeer - UL 22933 R Mate: 07/15/2018  CLT: 2504]
i W Two o : a w 5 o stwer e | 031557 iFen 28,2020
enter Freq 1.880000000 GHz Freq ahz Radio St Cenner Freq: 1.880000000 GHz Radio St None
AvalHele: 1010 <w. Trig:FreeRun AvgiHola: 1010
AFGain 1 ow #Anen: 312d8 Radie Device: BTS AFGaind ow wAnen: 32d8 Radie Device: BTS
10 dae_Ref 30.00 dBm (ocbie  Ref 30.00 dBm
on og
20 20
w w
0 0
a2 o
Y -
Band 2 “ o
@ @
5MHz Center 1.88 GHz Span 7.5 MHz| Center 1.88 GHz Span 7.5 MHz|
#Res BW 75 kHz BVBW 220 kHz Sweep 4 ms #Res BW 75 kHz BUBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.4 dBm
4.4972 MHz 4.4993 MHz
Transmit Freq Error 430 Hz OBW Power 99.00 % Transmit Freq Error -1.352 kHz OBW Power 99.00 %
x dB Bandwidth 5.187 MHz xdB -26.00 dB x dB Bandwidth 5.333 MHz xdB -26.00 dB
5MHz QPSK Mid channel 5MHz 16QAM Mid channel
R e P ) Koo Sy A U 5057\ bt WS008 CLT 5] =
oo e a o e ETTaT A | 1257 i 22,2000
80000000 GHz Canver Frag: 130000000 GHz Radio Std: None enter Freq 1.880000000 GHz Cenmer Freq: 180000000 GHz Radio St None
v Trig: FreeRun AvgHelc:> 1010 v Trig:FreeRun AvgiHoia:> 1010
AFGain 1 ow aanen: 32 d8 Radie Device: BTS AFGaind ow aAnen: 32 d8. Radie Device: BTS
10 aily___Ref 30.00 dBm 10aedy___ Ref 30.00 dBm
Log Log
w w
0 0
Y -
Band 2 . .
@ @
3M Hz Center 1.88 GHz Span 4.5 MHz| Center 1.88 GHz Span 4.5 MHz|
[#Res BW 47 KHz #VBW 130 KHz Sweep 2.667 ms; [#Res BW 47 KHz #YBW 130 kHz Sweep 2.667 ms;
Occupied Bandwidth Total Power 30.5dBm Occupied Bandwidth Total Power 29.5dBm
2.7009 MHz 2.6984 MHz
Transmit Freq Error -3.255 kHz OBW Power 99.00 % Transmit Freq Error -1.051 kHz OBW Power 99.00 %
x dB Bandwidth 3.102 MHz xdB -26.00 dB x dB Bandwidth 3.046 MHz xdB -26.00 dB
3MHz 16QAM Mid channel

3MHz QPSK Mid channel

= o (=TT - o
= Center Freq: 1880000200 GFz Fadio S Nore Freq: 1880000000 GFi Radio 5
v Trig FreeRun AvgHald: 1010 v Trig FreeRun AvgiHoId 100
AGaintiow | #Auen: 3248 Radlo Device: BTS ArGainiow | SAmen: 3248 Radio Device: BTS
10 dBdiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
o 1 1 1 0y
w w
0 0
@z o
Band2 | |* .
a a0
1.4MHz Center 1.88 GHz Span 2.1 MHz| Center 1.88 GHz Span 2.1 MHz|
. [#Res BW 22 kHz #VBW 62 kHz Sweep 5.333 ms, [#Res BW 22 kHz #YBW 62 kHz Sweep 5.333 ms,
Occupied Bandwidth Total Power 30.1 dBm Occupied Bandwidth Total Power 29.2dBm
1.0927 MHz 1.0897 MHz
Transmit Freq Error 6 Hz OBW Power 99.00 % Transmit Freq Error 2.701 kHz OBW Power 99.00 %
x dB Bandwidth 1.308 MHz xdB -26.00 dB x dB Bandwidth 1.330 MHz xdB -26.00 dB
1.4MHz QPSK Mid channel 1.4MHz 16QAM Mid channel
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LTE Band 5

[E=N(=N]

Koy Specteu Aslees - Dl 22973 R e TL5/2008 €11, 2.508)
AL 5
enter Freq 836.500000 MHz

R St A UL 2573 e TS0 L1250
SewsET arcna | 54601 P 2, 2000 AL , oc seusen s | 514525 P en 22,2000
Center Freq: 36.500000 MHz Radio Std: None enter Freq 836.500000 MHz ‘Center Freq: B36.500000 MHz Radio Std: None
ow. Trig: FresRun AvalHelg:= 1010 <w. Trig:FresRun AvglHold: 1010
AFGain 1 ow #Anen: 12d8 Radle Device: BTS AFGaind ow #hnen: 32d8 Radie Device: BTS
100Eidy_ Ref 30.00 dBm (0sEidy Ref 30.00 dBm
on og
0 20
0 0
@2 o
- -
Band 5 “ o
@ a0
10MHz Center £36.3 MHz Span 15 WHz, Center £36.3 MHz Span 15 WMHz,
#Res BW 150 kHz #VBIN 470 kHz Sweep 1.333ms #Res B 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 20.7 dBm
8.9627 MHz 8.9688 MHz
Transmit Freq Error 9.197 kHz OBW Power 99.00 % Transmit Freq Error 613 Hz OBW Power 99.00 %
x dB Bandwidth 10.28 MHz x dB -26.00 dB x dB Bandwidth 10.15 MHz xdB -26.00 dB
10MHz QPSK Mid channel

10MHz 16QAM Mid channel

Band 5

5MHz

. Trig: Free Run AvglHeld: 1010

36
e Trig:FreeRun

R
witen: 3248 Radio Device: 8T oten: 32 48 Radio Device: 8TS
10 dBidiv. Ref 30.00 dBm 10 dB/div. Ref 30.00 dBm
Log Log
2y 20
w w
0 0
Y -
© «
@ @
Center £36.5 MHz Span 7.5 Mhz| Center §36.5 MHz Span 7.5 MHz|
[#Res BW 75 KHz #VBW 220 KHz Sweep 4 ms| [#Res BW 75 KHZ #YBW 220 kHz Sweep 4 ms|
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 20.6 dBm
4.4887 MHz 4.4983 MHz
Transmit Freq Error -2.749 KHz OBW Power 99.00 % Transmit Freq Error 761 Hz OBW Power 99.00 %
x dB Bandwidth 5.193 MHz x dB -26.00 dB x dB Bandwidth 5.298 MHz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

ey Syt Amslgeer - DL 19973 R D TLS/2008 1 E1T:2.58)
AL 5

Repsight Sectum Aralyzer - UL 72953 R Bate: /1502015, CLT: 250A]
o - 0 i v o o 5
enter Freq 836.500000 MHZ ener Freg: £35.500080 MH Radlo Sid: None enter Freq 836.500000 MHZ enter Freg: £3.500000 MHz
Trig: Free Run AvgHold 1010 \e. Trig:FreeRun AvglHiold: 1010
AFGaind ow danen: 32 d8 Radie Device: BTS AFGaind ow aanen: 32 d8 Radie Device: BTS
10 ceidie_ Ref 30.00 dBm 10484y Ref 30.00 dBm
Log Log
w) w)
0 0
- -
Band5 | |* “
2 2
3MHz Center 836.5 MHz Span 4.5 MHz, Center 836.5 MHZ Span 4.5 WHz,
#Res BW 47 KHz #VBW 130 kHz Sweep 2.667 ms, tRes BW 47 KHz #VBW 130 kHz Sweep 2.667 ms,
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 29.7 dBm
2.6987 MHz 2.6977 MHz
Transmit Freq Error -1.381 kHz OBW Power 99.00 % Transmit Freq Error 213 Hz OBW Power 99.00 %
x dB Bandwidth 3.084 MHz xdB -26.00 dB x dB Bandwidth 3.033 MHz xdB -26.00 dB
3MHz QPSK Mid channel

3MHz 16QAM Mid channel
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[ oo Soreteo Aaheer DL 2973 R e 7L5/2008 €17, 2.508)

F_ o D
enter Freq 836.500000 MHz

AFGaind o

ALTCH AT
Freq: 636.500000 MHE Radi
rea Run

.. TrgF
Ahten: 3268

AvglHolg: 1010

[ oo St Aralhees UL 2973 R e L5201 LT 2508

W0 b
enter Freq 836.500000 MHz

ALTCH A0

536.500000 MHz Radio
e Trg: un AvgiHoia: 10110

FGaind o huen: 3248

Ref 30.00 dBm

Ref 30.00 dBm

Band 5

1.4MHz

Center £36.5 MHz

#Res BW 22 KHz

#VBW 62 kHz

Span 2.1 MHz

Center £36.5 MHz

Span 2.1 MHz

Sweep 5.333ms #Res BW 22 kHz #UBW 62 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 20.6 dBm
1.0846 MHz 1.0870 MHz
Transmit Freq Error -163 Hz OBW Power 99.00 % Transmit Freq Error 98 Hz OBW Power 99.00 %
x dB Bandwidth 1.308 MHz x dB -26.00 dB x dB Bandwidth 1.290 MHz x dB -26.00 dB

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel
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LTE Band 12

DATE: MAR 10, 2020

TR b UL EE RO O T AT =11 T e Ao UL RO T T =
iy 2 c o aLiow w70 30055 e 20,2000 kL - c S0 Aign o e e 752020
Center Fres: 707 500000 MHz Radio Std: None Center Freg: 707, 500000 MHz Fadio Sud: Nene.
e Trig: Frea Ru “AugiHole: 10110 . Trig: FreaRum ‘AvglHoid: 10110
oo | $Anen: 32 Radio Device: BTS BrGanion | #Amen 32 Ratio Davice: BTS
1o dz/cy Ref 3000 dBm 10aE/dy_ Ref 30,00 dBm
Log Log
03 03
o o
0 o
210 20
a0 0
Band 12 : ’
10MHz Center 707.5 MHz ‘Span 15 MHz Center 707.5 MHz Span 15 MHz|
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 29.8 dBm
8.9334 MHz 8.9113 MHz
Transmit Freq Error 6287 kHz  OBW Power 99.00 % Transmit Freq Error -9.895 kHz  OBW Power 99.00 %
x dB Bandwidth 9803MHz  xdB 26.00 dB x dB Bandwidth 10.02MHz ~ xdB -26.00 dB
10MHz QPSK Mid channel 10MHz 16QAM Mid channel

Wiy P Spectym Avdbyaes UL 2253 R Dot 0J/13°818 L CLT-25 (A1 =T Keys gt spectrum Anahzer UL 2933 \ R Date OF/1VNIE | CLT: 25(A) =3 s
Shiar Freq 707 00000 WHE B Shiar FTeg 707 S00000 W B i S
arcamion ™ Aaon: 395 oo Hevicn: TS arcanton ™ Ar 08 [I——
10 dBJdiv Ref 30.00 dBm 10 dBJ/div Ref 30.00 dBm
. .
Band 12 . ;
5M HZ Center 707.5 MHz Span 7.5 MHz Center 707.5 MHz Span 7.5 MHz
#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms #Res BW 75 kHz #VBW 220 kHz Sweep 4ms
Occupied Bandwidth Total Power 30.8 dBm QOccupied Bandwidth Total Power 29.8 dBm
4.4844 MHz 4.4880 MHz
Transmit Freq Error 1.469 kHz OBW Power 99.00 % Transmit Freq Error =297 Hz OBW Power 99.00 %
x dB Bandwidth 5177 MHz xdB -26.00 dB x dB Bandwidth 5.150 MHz xdB -26.00 dB
= e = o
5MHz QPSK Mid channel 5MHz 16QAM Mid channel
ER33 % DL 01508 L LT 2581 T
e e e 77 S0 Wi
——  Trig: Free Run AvglHold: 10/10 =~ Trig: FreeRun AvglHeld: 10110
21 Gai L ow A 21 Gai Lo #Atten: 12
10 dBJdiv Ref 30.00 dBm 10 dBJdiv Ref 30.00 dBm
. .
] ]
Band 12 : ;
3M HZ Center 707.5 MHz Span 4.5 MHz Center 707.5 MHz Span 4.5 MHz
#Res BW 47 KHz #VBW 130 kHz Sweep 2.667 ms #Res BW 47 KHz #VBW 130 kHz Sweep 2.667 ms,
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 29.9 dBm
2.6959 MHz 2.6955 MHz
Transmit Freq Error 3.530 kHz OBW Power 99.00 % Transmit Freq Error -1.962 kHz OBW Power 99.00 %
x dB Bandwidth 3.082 MHz xdB -26.00 dB x dB Bandwidth 3.074 MHz xdB -26.00 dB
= e = o
3MHz QPSK Mid channel 3MHz 16QAM Mid channel
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E=Ear—
ST DovaD | T2 e 25,208
Center Freg: 707.500000 MHz Radio St None ter Fre: 707.500000 MHz
Trig: Fres Run [Hold: 1040 . Trig: Frea Run AvglHold: 1010
4atten: 328 Radio Device: BTS icanion | #Atten: 3205
1o az/ey__ Ref 3000 dBm j0ae/Ey Ref 30,00 dBm
Log Log
Band 12
1 4M HZ Center 707.5 MHz Span 2.1 MHz, Center 707.5 MHz Span 2.1 MHz|
. #Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms, #Res BW 22 kHz #VEWY 62 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 29.7 dBm
1.0876 MHz 1.0888 MHz
Transmit Freq Error 125Hz  OBW Power 99.00 % Transmit Freq Error 344Hz  OBW Power 99.00 %
x dB Bandwidth 1.207 MHz xdB -26.00 dB x dB Bandwidth 1.312 MHz xdB -26.00 dB
=

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel
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LTE Band 66
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BT =TT e T =
EL 3 | SENSCINT] N 03:40:78 PMFeb 2, 2020 < SENSE INT| 08:21.01 PM reb 22, 2000
CenterFreq: 1 Radio Std: Hone Center Freq: 1 Fadio Sud: Nene.
v Trig: FresRun “AvgiHole: 10110 . Trig: FreaRun ‘AvglHoid:» 1010
oo | $Anen: 32 Radio Davice: BTS BiGanion | #Aten: 3208 Ratio Davice: BTS
1042/ Ref 30.00 dBm 10aRidl Ref 30.00 dBm
Log Log
03 03
om o
0 20
0 0
0 o
Band 66 : ’
20MHz Center 1.745 GHz ‘Span 30 MHz Center 1.745 GHz Span 30 MHz|
#Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms #Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.2 dBm
17.849 MHz 17.858 MHz
Transmit Freq Emor ~ -11.863kHz ~ OBW Power 99.00 % Transmit Freq Error <2610 kHz  OBW Power 99.00 %
x dB Bandwidth 1952MHz  xdB 26.00 dB x dB Bandwidth 1953 MHz  xdB -26.00 dB
20MHz QPSK Mid channel 20MHz 16QAM Mid channel
T R T T T T=ToT
s T s SO IO AT0 GEr 0L e 25,2020 TG iGn a5 7
CenterFreg:1 Radio St None Geneer Freg: 1 Radio st
v Trig: FresRun “AvgiHole: 1010 . Trig: Frea Rum ‘AvglHold:» 10110
avaow " Ahnen 5248 ! Radio Dvice: BTS arcanion " Ahber: 1248 " Raho Davica: TS
10amieir  Ref 30.00 dBm 10aEiey Ref 30.00 dBm
L Log
03 03
om o
0 20
10 20
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a0 0
Band 66 | |* ;
15MHz Center 1.745 GHz Span 22.5 MHz Center 1.745GHz Span 22.5 MHz
#Res BW 220 kHz #VEW 630 kHz Sweep 1.333ms, #Res BIW 220 Ktz #VENY 680 kiHz Sweep 1333 ms
Occupied Bandwidth Total Power 31.1 dBm Occupied Bandwidth Total Power 30.2 dBm
13.400 MHz 13.406 MHz
Transmit Freq Error 3.790 kHz  OBW Power 99.00 % Transmit Freq Error 13.056 kHz ~ OBW Power 99.00 %
x dB Bandwidth 1498 MHz  xdB -26.00 dB x dB Bandwidth 1520 MHz ~ xdB -26.00 dB
cc s e erams)
15MHz QPSK Mid channel 15MHz 16QAM

Mid channel

Voyagpe spectm aeckies U1
KL T

L 22633 | R Date: 0115018 \ CLT-2 5141 [oee [y Kyt Spectrum Anslyzer UL 22933\ R Date 0T/15/2018 % CLT- 25041 o - s
g:nu;ﬂ!;"\ AvglHold: 10:10 fadlo st one $;nuFrleq-1 Avg|Hold:= 10110
— T Fresfn ol o ThgiFrechon e
21 Gai L ow A Jovic 21 Gai Lo #Atten: 12 9B
10 dBJdiv Ref 30.00 dBm 10 dBldiy Ref 30.00 dBm
] ]
Band 66 : ;
10M HZ Center 1.745 GHz ‘Span 15 MHz Center 1.745 GHz Span 15 MHz|
#Res BW 150 KHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 31.0dBm Occupied Bandwidth Total Power 30.3 dBm
8.9734 MHz 8.9617 MHz
Transmit Freq Error 9.721 kHz OBW Power 99.00 % Transmit Freq Error 7.715 kHz OBW Power 99.00 %
x dB Bandwidth 10.31 MHz xdB -26.00 dB x dB Bandwidth 10.25 MHz xdB -26.00 dB
= e = o
10MHz QPSK Mid channel 10MHz 16QAM Mid channel
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TR b UL EE RO O T AT T=T=k e e A UL R R B WS LT =
KL 3 Isee oc SENSCINT] ALIGH ALTD 05 09:05 PMFeb 28, 2020 EL [ [s0@ b SENSEINT| ALIGH 4UTD 95:39 26 P e 22, 2023
Center Freq: 1 Radio Std: None Center Freq: 1 Fadio Sud: Nene.
v Trig: FresRun “AvgiHol1010 . Trig: FreaRun ‘AvglHold: 10110
rGainiow | #Attem: 3288 Radio Device: BTS BiGanion | #Aten: 3208 Ratio Davice: BTS
1042/ Ref 30.00 dBm 10aRidly Ref 30.00 dBm
Log Log
03 03
om o
0 20
0 20
Band 66 : ’
5MHz Center 1.745 GHz Span 7.5 MHz Center 1.745 GHz
#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms| #Res BW 75 kHz #VBW 220 kHz
Occupied Bandwidth Total Power 31.2 dBm Occupied Bandwidth Total Power 30.3 dBm
4.5036 MHz 4.4967 MHz
Transmit Freq Error 58Hz  OBW Power 99.00 % Transmit Freq Error -1.680 kHz  OBW Power 99.00 %
x dB Bandwidth 5230MHz  xdB 26.00 dB x dB Bandwidth 5211MHz  xdB -26.00 dB
5MHz QPSK Mid channel 5MHz 16QAM Mid channel
T R T T T T=T=k e e A UL R B WS T AT
s F Tee & S G RIEATE OV WL = [0 Fiemy G
CemerFreq: 1 Radio st None Center Freg: 1
v Trig: FresRun “AvgiHold:>1040 . Trig: Frea Run ‘AvglHold:» 10110
rGainiow | #Atten: 3248 Radio Devics: BTS arGanion | #ften
10amieir  Ref 30.00 dBm 10aEie Ref 30.00 dBm
Log Log
03 03
om o
.
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a0
Band 66 | |

3MHz

Center 1.745 GHz
#Res BW 47 KkHz

Span 4.5 MHz| ICenter 1.745 GHz Span 4.5 MHz|
HVBW 130 kHz Sweep 2.667 ms #Res BIW 47 kHz #VBW 130 kHz Sweep 2.667 ms|
Occupied Bandwidth Total Power 31.3 dBm Occupied Bandwidth Total Power 30.4 dBm
2.7005 MHz 2.6933 MHz
Transmit Freq Error =46 Hz OBW Power 99.00 % Transmit Freq Error =387 Hz OBW Power 99.00 %
x dB Bandwidth 3.059 MHz xdB -26.00 dB x dB Bandwidth 3.026 MHz xdB -26.00 dB
= ] = =
3MHz QPSK Mid channel 3MHz 16QAM Mid channel
Feya g Spectium Avalyaer UL 2284\ Dst i UI/13/2018 | CLT- 251 =150 iy spectrum Aalyae: UL 22333 \ R Dk UTTASVZGIE | CLT. 25(A1 T
G e e G e o o
o Tt ol o Trefun o
S Gain ow i Radio Device: BTS AFGainLow Hhtten: 32 Radio Device: BTS.
10 agudiv Rel 30.00 dBm 10 dBldiv Ref 30.00 dBm
. .
Band 66 : ;

l 4M HZ Center 1.745 GHz Span 2.1 MHz| ICenter 1.745 GHz Span 2.1 MHz|
N [#Res BW 22 kHz #VBW 62 KHz Sweep 5.333 ms| [#Res BIV 22 kHz #VBW 62 kHz Sweep 5.333 ms|

Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.0 dBm

1.0867 MHz 1.0899 MHz
Transmit Freq Error -1.190 kHz OBW Power 99.00 % Transmit Freq Error -1.850 kHz OBW Power 99.00 %
x dB Bandwidth 1.286 MHz xdB -26.00 dB x dB Bandwidth 1.337 MHz xdB -26.00 dB
= o] = =
1.4MHz QPSK Mid channel 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 17

LTE Band 17 (Frequency range: 704-716 MHz) is covered by LTE Band 12 (Frequency range:
699-716 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.
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9.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §24.238, §27. 53(g), (h)

LIMITS

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

(g9) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB.

(h) The power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) in watts by at least 43 + 10 log. (P) dB.

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 band edge emissions were measured at the required operating frequencies in each band on
the Spectrum Analyzer.

a) Setthe RBW =1~ 5% of OBW(GSM850 — 8.2KHz, GSM1900 — 9.1KHz)
b) SetVBW 2 3 x RBW;

c) Setspan = 1.5 times the OBW;

d) Sweeptime=1S;

e) Detector = RMS;

f) Ensure that the number of measurement points = 2*Span/RBW;

g) Trace mode = Average(100);

h) Add duty cycle correction factor (9dB)

WCDMA/LTE
a) Setthe RBW =1~ 1.5 % of OBW(Typically limited to a minimum RBW of 1% of the OBW)
b) SetVBW 2 3 x RBW,;
c) Setspan = 1.5 times the OBW,

d) Sweep time = Auto;
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e) Detector = RMS;

f) Ensure that the number of measurement points = 2*Span/RBW;

g) Trace mode = Average (100);

RESULTS
See the following pages.
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9.2.1. BAND EDGE RESULT
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