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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/ax,
UWB, WPT and NFC

MODEL NUMBER: SM-N986B1/DS, SM-N986B1

SERIAL NUMBER: R3CR90Y677T, RSCR90Y68DE (CONDUCTED)

R3CR90Y67BD, R3CR90Y687N (RADIATED);

DATE TESTED: 2021-10-22 ~ 2021-11-18;

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E, 27H, 27L, 27F, 27M and 90S 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 Yeonhee Lim

Suwon Lab Engineer Suwon Lab Technician
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.

FCC CFR 47 Part 90.

ANSI TIA-603-E, 2016

ANSI C63.26, 2015

KDB 971168 D01 Power Meas License Digital Systems v03r01

PN 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 https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.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 3.02dB
Radiated Disturbance, 30 MHz to 1 GHz 4.05dB
Radiated Disturbance, 1 GHz to 18 GHz 5.78 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.58 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 2, Clause 4.4.3 in
IEC Guide 115:2007.
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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/ax, UWB, WPT and
NFC. This test report addresses the WWAN operational mode.

This report covers the Samsung models SM-N986B1/DS, SM-N986B1.
These models are identical in hardware except SM-N986B1/DS is supported dual SIM tray and

SM-N986B1 has single SIM tray.
All series model was same hardware thus, SM-N986B1/DS(Dual SIM tray) was set for final test.

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.
(4790136523-S1 FCC Report SAR)

GSM
FCC Part 22/24
A Conducted Radiated
Band Range | Modulation
[MHZz] Avg [dBm] | Avg [mW] | Avg [dBm] | Avg [mW]
GPRS 33.3 2137.96 29.54 899.50
GSM850 | 824~849
EGPRS 27.0 501.19 24.97 314.05
GPRS 29.8 954.99 30.81 1205.04
GSM1900 | 1850~1910
EGPRS 24.6 288.40 27.29 535.80

WCDMA
FCC Part 22/24
AUSEUEE) Conducted Radiated
Band Range | Modulation
[MHZ] Avg [dBm] | Avg [mW] | Avg [dBm] | Avg [mW]

Rel. 99 24.5 281.84 21.02 126.47
HSDPA 22.9 194.98 19.53 89.74
Rel. 99 22.2 165.96 23.51 224.39
HSDPA 21.2 131.83 22.37 172.58
Rel. 99 22.9 194.98 22.26 168.27
HSDPA 22.0 158.49 21.21 132.13

Band 5 824~849

Band 4 |1710~1755

Band 2 |1850~1910
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LTE Band 12

QPSK 24.8 302.00 19.42 87.50
10 16QAM 24.0 251.19 18.52 71.12
64QAM 23.0 199.53
256QAM 20.0 100.00
QPSK 24.7 295.12 19.60 91.20
5 16QAM 24.0 251.19 18.14 65.16
64QAM 23.0 199.53
Band 12 | 699 ~ 716 256QAM 20.0 100.00
QPSK 25.0 316.23 19.19 82.99
3 16QAM 24.0 251.19 18.44 69.82
64QAM 23.0 199.53
256QAM 20.0 100.00
QPSK 24.5 281.84 19.09 81.10
14 16QAM 24.0 251.19 17.97 62.66
64QAM 22.9 194.98
256QAM 19.6 91.20

LTE Band 13

QPSK 24.3 269.15 20.41 109.90
10 16QAM 23.3 213.80 19.37 86.50
64QAM 22.2 165.96
256QAM 19.3 85.11
Band 13 | 777 ~ 787
QPSK 24.4 275.42 20.73 118.30

16QAM 23.6 229.09 19.62 91.62
64QAM 225 177.83
256QAM 19.7 93.33
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LTE Band 25

Band 25 | 1850 ~ 1915

QPSK 21.9 154.88 22.61 182.39
16QAM 21.1 128.82 21.45 139.64
20 64QAM 20.2 104.71
256QAM 17.2 52.48
QPSK 22.2 165.96 22.05 160.32
15 16QAM 21.4 138.04 21.39 137.72
64QAM 20.3 107.15
QPSK 21.8 151.36 22.29 169.43
16QAM 21.1 128.82 21.05 127.35
10 64QAM 20.0 100.00
256QAM 16.9 48.98
QPSK 21.8 151.36 22.38 172.98
16QAM 21.0 125.89 21.51 141.58
° 64QAM 20.1 102.33
256QAM 17.0 50.12
QPSK 22.0 158.49 22.50 177.83
. 16QAM 21.2 131.83 21.26 133.66
64QAM 20.0 100.00
256QAM 17.0 50.12 -
QPSK 21.5 141.25 22.35 171.79
16QAM 20.9 123.03 21.15 130.32
14 64QAM 19.8 95.50
256QAM 16.6 45.71
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LTE Band 26 (Part 90)

QPSK 24.2 263.03 20.29 106.91
s 16QAM 235 223.87 19.33 85.70
64QAM 22.3 169.82
256QAM 19.1 81.28
QPSK 24.1 257.04 20.11 102.57
10 16QAM 23.1 204.17 19.00 79.43
64QAM 22.2 165.96
QPSK 23.1 204.17 20.18 104.23
sand 26 | 8147 . 16QAM 21.4 138.04 19.25 84.14
823.3 64QAM 20.2 104.71
QPSK 23.2 208.93 20.44 110.66
. 16QAM 21.2 131.83 19.21 83.37
64QAM 20.1 102.33
QPSK 23.1 204.17 20.10 102.33
» 16QAM 21.2 131.83 19.16 82.41
64QAM 20.2 104.71
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LTE Band 26 (Part 22)

QPSK 24.4 275.42 20.58 114.29
s 16QAM 24.0 251.19 19.32 85.51
64QAM 22.6 181.97
256QAM 19.8 95.50
QPSK 24.5 281.84 20.41 109.90
10 16QAM 23.9 245.47 19.56 90.36
64QAM 22.6 181.97
256QAM 19.4 87.10
QPSK 23.2 208.93 20.16 103.75
Band 26 | 8247- . 16QAM 21.4 138.04 19.32 85.51
848.3 64QAM 20.1 102.33
256QAM 19.2 83.18
QPSK 23.1 204.17 20.30 107.15
; 16QAM 21.4 138.04 19.25 84.14
64QAM 20.1 102.33
256QAM 19.1 81.28
QPSK 23.2 208.93 20.43 110.41
a 16QAM 21.3 134.90 19.18 82.79
64QAM 20.3 107.15
256QAM 19.1 81.28
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LTE Band 26 (Straddle)

QPSK 24.2 263.03 20.47 111.43

15 16QAM 23.3 213.80 19.15 82.22
64QAM 221 162.18
256QAM 19.3 85.11

QPSK 241 257.04 20.73 118.30

10 16QAM 23.4 218.78 19.47 88.51
64QAM 22.0 158.49

QPSK 24.1 257.04 20.28 106.66

Band 26 824 5 16QAM 22.8 190.55 19.16 82.41
64QAM 225 177.83

QPSK 24.0 251.19 20.40 109.65

3 16QAM 23.3 213.80 19.09 81.10
64QAM 21.9 154.88

QPSK 24.0 251.19 20.36 108.64

14 16QAM 23.0 199.53 19.24 83.95
64QAM 221 162.18
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LTE Band 41 (PC2)

QPSK 25.0 316.23 24.63 290.40
2 16QAM 24.3 269.15 24.46 279.25
64QAM 234 218.78
256QAM 20.3 107.15
QPSK 25.0 316.23 24.48 280.54
s 16QAM 24.1 257.04 23.38 217.77
64QAM 23.3 213.80
2690 QPSK 25.0 316.23 24.29 268.53
16QAM 245 281.84 23.82 240.99

10 64QAM 23.3 213.80
256QAM 20.1 102.33

QPSK 25.2 331.13 24.50 281.84

5 16QAM 24.3 269.15 23.98 250.03
64QAM 235 223.87
256QAM 20.4 109.65
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LTE Band 66

QPSK 22.2 165.96 23.66 232.27

20 16QAM 215 141.25 22.34 171.40
64QAM 20.4 109.65
256QAM 17.3 53.70

QPSK 22.4 173.78 23.90 245.47
16QAM 21.4 138.04 23.05 201.84

15
64QAM 20.4 109.65
256QAM 17.3 53.70

QPSK 22.2 165.96 23.96 248.89

10 16QAM 21.4 138.04 22.86 193.20
64QAM 20.3 107.15

1780 QPSK 22.3 169.82 23.82 240.99

5 16QAM 21.5 141.25 22.94 196.79
64QAM 20.4 109.65

QPSK 22.4 173.78 23.65 231.74

16QAM 21.6 144.54 22.46 176.20

3 64QAM 20.4 109.65
256QAM 17.3 53.70
QPSK 22.0 158.49 23.68 233.35
14 16QAM 21.3 134.90 22.52 178.65
64QAM 20.2 104.71
256QAM 171 51.29
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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/ LTE Band 25 016
1850 ~ 1915 MHz ’
WCDMA Band 4/ LTE Band 4 / LTE Band 66 0.15
1710 ~ 1780 MHz )
GSM850/ WCDMA Band 5/ LTE Band 5/ LTE Band 26 -3.40
814 ~ 849 MHz ’
LTE Band 12/ LTE Band 17 302
699 ~ 716 MHz ’
LTE Band 41
2496 ~ 2690 MHz -0.12
LTE Band 13
777 ~ 787 MHz -3.02
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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

A-MPR is implemented in this EUT when operating on HPUE per the A-MPR specification in
3GPP TS 36.101 (Table 6.2.4-4a). Conducted output power verification data are shown
Appendix A. Also only Emission mask test item were performd A-MPR condition (Especially low
channel side)

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, 64QAM, 256QAM 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 Frequency (MHz) Bandwidth (MHz) RB size RB offset
700.5 1 8
12 707.5 3 1 0
714.5 1 8
779.5 1 12
13 782.0 5 1 12
784.5 1 12
1857.5 1 37
25 1882.5 15 1 74
1907.5 1 37
(Pa$t690) 8215 15 1 37
(Strsgdle) 824.0 15 1 0
26 831.5 5 1 0
(Part 22) 841.5 1 37
2506.0 1 0
41 (PC2) 2593.0 20 1 0
2680.0 1 0
17115 1 8
66 1745.0 3 1 0
1778.5 1 8
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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

GSM850 - - O

O|O|X

GSM1900 O - -

WCDMA B5 - - @) - - 0
@) @)

WCDMA B4 - -

WCDMA B2 (@) - - O - -

LTE B12 - - 0 - - 0

LTE B13

O
O

LTE B25 - - o - - o

LTE B26

Oo|0O
OO

LTE B41(PC2)

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 for the worst case condition. The EUT is
continuously communicated with the call box during the tests.

LTE Band 2

LTE Band 2(Frequency range: 1850-1910 MHz) is covered by LTE Band 25 (Frequency range:
1850-1915 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

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 5

LTE Band 5 (Frequency range: 824-849 MHz) is covered by LTE Band 26 (Frequency range:
814-849 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.

LTE Band 41(PC3)

LTE Band 41(PC3, Frequency range : 2496-2690 MHz) is covered by LTE Band 41(PC2)
(Frequency range: 2496-2690 MHz) due to same frequency range, same channel bandwidth
and maximum tune-up limit is higher than LTE Band41(PC3).
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37R38J4A28SE3 N/A
Data Cable SAMSUNG EP- DG980 N/A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.0m 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)

EUT | Combiner|

| Communication Test Set|

soEe °

au]s}

Hecr o m=a)

1]

[ Spectrum Analyzer|

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adapter
AC Main

| Communication Test Set |
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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
A"tTgoa_' L‘é%esﬂgizp"'e ETS 3121D DB4 00164753 | 2023-02-08
Directional Antenna Cobham FPA3-0.8-6.0R/1329 110367-0003 N/A
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
Antenna, Horn, 40 GHz ETS 3116C 00166155 2022-08-04
Antenna, Horn, 40 GHz ETS 3116C 00168645 | 2023-10-13
Preamplifier ETS 3116C-PA 00168841 2022-08-04
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 2022-08-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 2022-08-13
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 2022-08-13
Antenna, Horn, 18 GHz ETS 3115 00167211 | 2022-07-27
Antenna, Horn, 18 GHz ETS 3115 00161451 2022-08-15
Antenna, Horn, 18 GHz ETS 3117 00168724 2022-07-27
Antenna, Horn, 18 GHz ETS 3117 00168717 2022-08-15
Communications Test Set R&S CMWS500 169796 2022-01-27
DC Power Supply Agilent / HP E3640A MY54226395 | 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 341282 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 370599 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 | 1876511 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029168 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 2022-08-02
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 | 2022-08-04
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 | 2022-08-04
EMI Test Receive, 40 GHz R&S ESU40 100439 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2022-08-02
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 2022-08-03
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 2022-08-02
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 2022-08-03
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 2022-08-02
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 2022-08-03
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 2022-08-02
Attenuator PASTERNACK PE7087-10 A009 2022-08-03
Attenuator PASTERNACK PE7087-10 A001 2022-08-03
Attenuator PASTERNACK PE7087-10 A008 2022-08-03
Attenuator PASTERNACK PE7004-10 2 2022-08-02
Attenuator PASTERNACK PE7395-10 A011 2022-08-03
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 2023-10-06
Temperature Chamber ESPEC SH-642 93001109 2022-08-02
Power Splitter MINI-CIRCUITS WA1534 uLoO01 2022-01-27
Power Splitter MINI-CIRCUITS WA1534 UL002 2022-01-27
UXM 5G Wireless Test Platform KEYSIGHT E7515B MY58120110 | 2022-01-13
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 3.4
Radiated software UL UL EMC Ver 9.5
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7. SUMMARY TABLE

FCC I_Dart Test Description Test Limit |Test Condition| Test Result
Section
2.1049 Occupied Band width (99%) N/A Pass
22.917(a)
24.238(a) Band Edge / Conducted i
27.53(c),(g),(h) Spurious Emission 13dBm Pass
90.691
27.53(m) Conducted Spurious Emission -25dBm Pass
27.53(m) . .
90.691 Emission mask Section 9.2.2| Conducted Pass
2.1046 N/A Pass
Conducted output power
90.635(b) 50 dBm Pass
22.355
24.235 -
2754 Frequency Stability 2.5PPM Pass
90.213
22.913(a)(5) 38.5dBm Pass
27.50(c)(10) Effective Radiated Power . bacs
27.50(b)(10) '
24.232(c)
27.50(h)(2) Equivalent Isotropic Radiated 33dBm Pass
Power Radi
27.50(d)(4) 30dBm adiated Pass
22.917(a)
24.238(2) -13dBm Pass
27.53(c),(9),(h) | Radiated Spurious Emission
90.691
27.53 (m) -25dBm Pass
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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 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
See the following pages.
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8.1.

CONDUCTED PEAK TO AVERAGE RESULT

e partm A UL FTE0 R Do GO [E=m = & =
Center Freq: 838,600000 MHz. Radio $td: Nene Center Freq: 838600000 MHz Radio Std: None
SFGaimLow atten: 22,08 atten: 32,48
Average Power i Average Power i
100 % 100 @
32.68 dBm 26.22 dBm
66.57 % at 0dB 0% 51.72 % at 0dB 0%
1% 1%
GSM 100%  0.19d8 100% 23248
01 0.1%
850 10% 02608 10% 27648
01% 03048 01%  288d8
001%  031d8 ot 001%  293d8 v
0001% 0.33dB 00019% 297dB
0.0001% 0.33dB 0.001 % 0.0001% 298 dB 0.001 %
Peak 0.33dB Peak 3.08 dB
33.01 dBm 29.30 dBm
00001 % 5 gg 2048, 00001 g o 2048
Info BW 10.000 MHz Info BW 10.000 MHz
GPRS Mid channel EGPRS Mid channel
Fepghd Spectim g - UL ST\ R D UM T e Neyugh Spictum Analgns (1. 7ETY % D GUR/I0T T o ]
‘omter Freq: 1830000000 Gz Radio S None ‘Gomter Freq: 1830000000 Gz Radio i Nome
g unts: e Trig: Counts:2.00 M/2.00 Mgt
arcanion " #hmen: 3448 sGaniow " #hmen 3448
Average Power N Average Power .
ICU”" 100 %
29.38 dBm 24.28 dBm
60.21 % at 0dB 10% 50.48 % at 0dB 10%
1% 1%
GSM 100%  0.19dB o 100%  249dB i
1900 10% 02848 10%  3.064d3
01% 03248 01% 32048
001% 03548 oot 001%  327dB oot
0.001% 0.38dB 0.001% 3.30dB
0.0001% 037 dB 0.001 % 0.0001 % 3.34dB 0.001
Peak 0.37 dB Peak 3.50 dB
29.75 dBm 27.78 dBm
000 gy 20d€| 00001 g gg 2oﬂ
Info BW 10.000 MHz Info BW 10.000 MHz
GPRS Mid channel EGPRS Mid channel

Page 23 of 189

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27/90(04)
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: 4790136523-E3V4
FCC ID: ASLSMN986B1

DATE: 2021-11-22

WCDMA

00 D R L |l Kayagh spet 700" s %2001 T o
AL W [sou oc T ssrer T awnaio 331523 Moot 2, 021 = w [0 oc T seean T ausaio 3203 WO 2, 201
enter Freq: B38.500000 MHz Radio 5td: Nene Center Freq: 838600000 MHz Radio Std: None
=~ Trig: Free Run Counts:2.00 M/2.00 Mpt = Trigi Free Run Counts:2.00 M2.00 Mpt
#FGaln:Low #Atten: 30 dB #FGaliLow #Atten: 30 dB
Average Power Average Power
100 % 100 °
24.35 dBm 22.70 dBm
53.64 % at 0dB 0% 52.93 % at 0dB 0%
1% 1%
Band 5 100%  169dB D 100%  1.66dB e
1.0% 2.55d8 1.0% 2.51d8
0.1% 3.04 dB 0.1% 2.99 dB
001%  329dB 001%  320dB oo
0.001% 3.44dB 0.001% 3.30dB
0.0001 % 3.50 dB 0001 % 0.0001% 3.38 dB 0001 %
eak 3.53dB Peak 345dB
27.88 dBm 26.15 dBm
0.0001 %oz 5 35) 00001 % 5 gg 2048
Info BW 5.0000 MHz Info BW 5.0000 MHz
oss s =
REL99 Mid channel HSDPA Mid channel
e oah Spectm fnelpn: -1 E7I0% % D R T Ferght Spectum g - UL ST R D R T
= - D Gt Freg 1 72800000 Gt R 516 Nome. = e T o Freg 1 7200000 Gt Rt StaNore.
- Trig: Free Run Counts:2.00 W/2.00 Mpt . Trig: Fres Run Counts:2,00 MI2.00 Mpt
srGainton  #Amen: 1008 HGaimiow | #ARan: 3048
Average Power Average Power
100 % 100°
22.27 dBm 21.24 dBm
55.18 % at 0dB 10°% 54.59 % at 0dB 10%
1% 1%
Band 4 100% 15548 i 100% 15448 e
1.0% 225dB 1.0% 220dB
01% 269dB 0.1% 259dB
001%  289d8 oo 001%  273dB pote
0.001% 3.03dB 0.001% 2.80dB
0.0001 % 3.07dB 0.001 % 0.0001 % 2.84dB 0.001 %
eak 3.09 dB Peak 2.86 dB
25.36 dBm 24.10 dBm
000 g gy 2048, 00001 g gg 20d
Info BW 5.0000 MHz Info BW 5.0000 MHz
B s s S
REL99 Mid channel HSDPA Mid channel
Kyl ot Fmlgonr UL €780 § D E{UR200T = ] e St Bt R ETI0% % Ot RO (=T
AL 3 | BT SENSE:L ALIGN 410 03:07:07 PR Ot 20, 2021 RL 3 | E5) [ [ sensea 1 AL AT 03:00:47 PM Oct 20, 2021
Center Freq: 1.880000000 GHz. Radio $td: Nene Center Freq: 1.880000000 GHz. Radio $1d: Nene.
Trig: Frea Run Counts=2.00 200 Mpt Trig: Free Run Counts-2.00 W20 Mpt
SFGanion | #Afen: 20d8 FGainion | #ARen: 20d8
Average Power Average Power
100 % 100
21.69 dBm 20.63 dBm
55.86 % at 0dB 10% 54.92 % at 0dB 0%
1% 1%
Band 2 100%  1.464dB s 100% 1.444dB ni
1.0% 2.05dB 1.0% 2.01d8
0.1% 2.45d8 0.1% 2.36 dB
001%  264d8 o 001%  250dB oo
0.001% 273dB 0.001% 255dB
0.0001% 2.78 dB 0001 % 0.0001 % 2.57 dB 0.001 %]
Peak 281dB Peak 260dB
24.50 dBm 23.23 dBm
o.ooet ‘DdB 20dB oo ’D B 20 dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
s s s
REL99 Mid channel HSDPA Mid channel
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LTE Band 12

T e T=l= T
AL [ T | 1 senscan] ALIGN AT 03:56:L1 PH 021 25, 2021 [ SENSCNT] ALIGN AITO. 03:56:26 PHOCE 25, 2021
| Center Fraq: 707.500000 MHz Radic Std: Nene Center Freq. 707.500000 MHz Radio Std: Nene
i: Free Run ‘Counts:2.00 200 Mpt rig: Free Rum Counts2.00 /200 Mpt
A GainLow #atten: 32 ik Gabn:Low WAtten: 32
Average Power Average Power
100 % 100 %
24.60 dBm 24.01 dBm
47.40 % at 0dB 0 44.49 % at 0dB 0%
LTE o v
Band 12 100% 26008 i 100%  290dB .
1.0% 3.74dB 1.0% 434 dB
10 MHz 01% 4.07 B 0.1% 468 dB
001% 42608 oo 001%  480dB oo
0001% 4.39dB 0001% 4.86dB
0.0001% 4.46dB 0.001 % 0.0001 % 4.89dB 0.001 4
Peak 4.46dB Peak 4.94dB
29.06 dBm 28.95dBm
BT 20 dB 00001 dB 20 dB
Info BIA' 10.000 MHz Info B 10,000 MHz
s e = s
QPSK Mid channel 16QAM Mid channel
ereg Spectm e UL TR R e SR = F‘Bﬂﬂm*m”“"'y’ "I e e ot =
AL R s0g_oc ] 1 scusca] LIGH 2UT0. 03:55:27 PN Ock 25, 2021 RL R s0g_oc ] [ sENsCanT] LGN ALTO. 03:55:41 PNOCI25, 2021
I tar Fraq: 707 500000 MHz Radio Std: None. I rter Frag: 707 500000 Wiz Radio Stc None
o Trig: Free Run ‘Counts:2.00 200 Mpt v Trg: Fres Run ‘Counts:2.00 M12.00 Mpt
ArGantow | #AnER: 32 WrGoinion | wAran: 32
Average Power Average Power
100 % 100 %
24.84 dBm 23.88 dBm
48.74 % at 0dB 0 44.09 % at 0dB 0%
LTE 1% 1%
Band 12 100% 25508 o 100% 29508 o
1.0% 340dB 1.0% 429 dB
5 MHZ 01% 3.74dB 01% 4.66 dB
001%  3.96dB oe 001%  479dB oo
0.001% 4.08dB 0.001% 4.83dB
0.0001% 4.14dB 9.00 0.0001 % 4.84 dB 0.001 %
Peak 418dB Peak 4.87 dB
29.02 aBm 28.75 dBm
BT 048 R 20d8
Info BIW 10.000 MHz Infa BW 10,000 MHz
QPSK Mid channel 16QAM Mid channel
T T =z Fﬂ\xmmw—- T =
AL R 504a_oc ] [ SCNSCINT] ALIGH MTO. 03:50i16 PN Ock 25, 2021 AL [ 50a_oc ] [ SENSCINT] ALIGN ATO 03:50:31 PH O 25, 2021
] Center Freq: 707.500000 Wz Radio Std: None. ] Center Freq 707.500000 MHz Radio St None
s Trig: Free Run ‘Counts-2.00 Mi200 Mpt Trig: Free Run ‘Counts 2,00 M/2.00 Mpt
wiGantow | #Auen 3248 SrGoniow | hien: 3208
Average Power Average Power
100 % 100 %
24.69 dBm 23.93 dBm
48,60 % at 0dB 10% 44.06 % at 0dB 10%
LTE 1% 1%
Band 12 100% 26508 o 100%  293dB i
1.0% 3.66 dB 1.0% 4.38 dB
3 MHz 01% 39808 01%  467dB
001%  4.15dB ooty 001%  479dB oo
0.001% 4.26dB 0.001% 4.83dB
0.0001% 4.30dB 0.001 4 0.0001 % 4.85dB 0.001 %
Peak 433dB Peak 4.88 dB
29.02 aBm 28.81 dBm
RS 2048 R 20 dB
Info BIA' 10.000 MHz Info B 10.000 MHz
ez s = BT
QPSK Mid channel 16QAM Mid channel
VT eI AT U TS RO AT = ﬁ*mmlnw R e R T
i T Tor o] T seChT i a0 T oo 3, 20 s T Toie o] T soumr D s 35t
| Center Freq: 707 500000 MHz Radio 51: None. Center Freq: 707.500000 MHz. Radio Sta: None.
Trig: Free Run Counts:2.00 Mi2.00 Mpt Trig: Free Run ‘Counts:2.00 M/2.00 Mpt
wiGunoy | EAtten: 3208 i GainLow thon: 3248
Average Power Average Power
100 % 100 %
24.64 dBm 23.86 dBm
48,38 % at 0dB 0% 44,64 % at 0dB 10
LTE 1% 1%
Band 12 100% 261dB o 100% 289dB .
1.0% 3.81dB 1.0% 4.58 dB
1.4 MHz 01%  408dB 01%  484dB
001% 42208 o0 0.01% 497dB oot
0001% 4.35d8 0.001% 512dB
0.0001% 4.42dB 0,001 0.0001 % 517 dB 0.001 4
Peak 4.43dB Peak 5.18 dB
29.07 dBm 29.04 dBm
BT 2048 00001 g g8 20d8
Info BIA' 10.000 MHz Info B 10,000 MHz
e s = oz
QPSK Mid channel 16QAM Mid channel
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LTE Band 13

ctum. e it [
ETE - TER oo 270 00 25,2021
e Fadio Sid: None raq; TE2000000 Mz Radio Sid: Wone
Counts=2.00 M/2.00 Mpt u ‘Counts-2.00 M/2.00 Mpt
Average Power Average Power
100 100
23.89 dBm 23.39dBm
46.48 % at 0dB 10% 43.48 % at 0dB 10%)
LTE 1% 1%
Band 13 100% 26408 01 100%  295dB o1
10% 397dB 1.0% 463 dB
10 MHz 01% 4.46 dB 0.1% 5.12 dB
001%  476dB oo 001%  525dB oo
0.001% 495dB 0.001% 529dB
0.0001% 5.00dB 0.0019 0.0001 % 5.31dB 0.001
Peak 5.01dB Peak 5.40 dB
28.90 dBM 28.79 dBm
o000t dB 20 dB/ 0.0001 'ﬂdB 20 di
Info BW 10,000 MHz Info BI 10.000 MHz
= = e
QPSK Mid channel 16QAM Mid channel
Verogh ectam e U CTT WDl WAL T Tt
"L W sig oo T son LiGH 70 12,2021 T stnscan LIGH ATD :: 23,2021
er Fraq: 782000000 WHz Radio Sid: None Canter Freq: 782.000000 Mz Radio Sid: Nome
s+ Trig: Free Run ‘Counts=2.00 Mi2.00 Mpt v Trig: Free Run ‘Counts-2.00 M/2.00 Mpt
i Gan Lo en: 1268 it | #hnen: 1248
Average Power Average Power
100 % 100 %
24.21dBm 23.39dBm
47.52 % at 0dB 10% 43.86 % at 0dB 10%)
LTE 1% 1%
Band 13 100%  2.59dB 01 100% 281dB o1
10% 392dB 1.0% 473dB
5 MHz 01% 4.30 0B 0.1% 5.10 dB
001%  4.51dB oo 001%  527dB oo
0.001% 4.66dB 0.001% 5.35dB
0.0001% 4.71dB 0,001 4 0.0001 % 5.39dB 0.001
Peak 472dB Peak 5.42 dB
28.93 dBm 28.81 dBm
00001 % dB 20 dB] 0.0001 'ﬂdB 20 dB|
Info BW 10.000 MHz Info BI 10.000 MHz
e s = e
QPSK Mid channel 16QAM Mid channel
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LTE Band 25

—_— —_—
T D St Wyt st T Do St oo
A W [wa o T e T unaio A W [sou oc T sweem [ swnsio Sz,
Center Freq: 1.882600000 GHz Center Freq: 1.882600000 GHz Radio Std: None
Trig: Free Run Counts:2.00 M/2.00 Mpt = Trigi Free Run Counts:2.00 M/2.00 Mgt
#FGaln:Low #Atten: 32 dB #FGaliLow #Atten: 3248
Average Power Average Power
100 % 100 °
21.74 dBm 21.29 dBm
47.91 % at 0dB 10%) 43.75 % at 0dB 0%
LTE 1% 1%
Band 25 100% 24645 0.1% | 100% 28048 0.1%
10%  423dB | 10%  529dB
20 MHz 01%  595d8 01%  589d8
001%  6.13dB oo 001%  591d8 on
0.001% 6.16dB 0.001% 593dB
0.0001% 6.19dB 0001 % 0.0001% 5.95dB 0.001%
eak 6.22dB aak 6.01dB
27.96 dBm 27.30 dBm
0.0 0dB 20dB oo0a1 ode 20 dB!
Info BW 10.000 MHz Info BW 10.000 MHz
s s =
QPSK Mid channel 16QAM Mid channel
e oah Spectm fnelpn: -1 E7I0% % D R T Ferght Spectum g - UL ST R D R T
= T o eterFra 1 32500000 11 Radio 36 Nome = T D aorFes 1 802500000 81 Rodio Stk Nore
- Trig: Free Run Counts:2.00 W/2.00 Mpt . Trig: Fres Run Counts:2,00 MI2.00 Mpt
srGaniow  #Aten: 1208 ArGonton | #hen: 1248
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LTE !
Band 41 100%  248d8 i 100%  3.02dB i
10% 40248 10% 50208
20 MHZ 0.1% 4.44dB 01% 5.55dB
001%  4.63dB oo 001%  5.66dB oo
0001% 4.72dB 0.001% 5.68dB
0.0001% 4.75dB 0.001 %) 0.0001% 568 dB 0.001 %
aak 7.57 dB Peak 572 dB
31.50 dBm 28.70 dBm
0.0001 20dB. 0.0001 IhDdE 20d8
Info BW 10.000 MHz —| Info BW 10.000 MHz
QPSK Mid channel 16QAM Mid channel
opighdSpectmm B R R D e T e Verght Spectum e UL ST\ R e ORI T e
= = T aterFrac: 265500000 G Rodio S None. = e T e P 2550000 Gl Rodio S None.
v TG RF Bt Counts:2.00 W20 st v TG RF Bt Counts:2.00 W20 st
[ n: 5208 CFGuiniow  #hnen: 5208
Average Power N Average Power N
100 % 100 %
23.86 dBm 22.85 dBm
47.23 % at 0dB 10%) 46,82 % at 0dB 10%)
I’ I’
LTE
Band 41 100%  247dB i 100%  289dB i
1.0% 4.03 dB 1.0% 492 dB
15 MHz 01%  467dB 01%  540dB
001%  4.96dB 0ot 001%  565dB 0ot
0.001% 502dB 0.001% 576dB
0.0001% 5.05dB 0.001 %) 0.0001% 5.79dB 0.001 %)
Peak 5.07 dB Peak  15.74dB
28.93 dBm 38.59 dBm
0.0001 %l =T 0.0001 %l =T
Info BW 10.000 MHz Info BW 10.000 MHz
QPSK Mid channel 16QAM Mid channel
o | s o | s
T sensean T Aunsuio 1312254 Pl Ny 0L, 2031 T sersean T Aunsuio L322110 PH e 0L, 2021
Center Freq: 2.593000000 GHz. Radio $w: Nene Center Freq: 2.593000000 GHz. Radio $w: Nene
e Trig: RF Burst Counts:2.00 M/2.00 Mgt e Trig: RF Burst Counts:2.00 M/2.00 Mgt
FFGainiow  #Amen: 5203 FFGainiow  #Amen: 5203
Average Power N Average Power N
100 100
23.89 dBm 23.22 dBm
49.70 % at 0dB 10% 45.48 % at 0dB 10%
T T
LTE
Band 41 100%  262dB 01% 100%  2.95d8 i
10% 42608 10% 48208
10 MHz 01%  488dB 01%  539dB
001%  5.16dB oot 001%  559dB oot
0.001% 5.20dB 0.001% 5.67dB
0.0001% 521dB 0.001 %) 0.0001% 570 dB 0.001 %
Peak 6.74 dB Peak 580 dB
30.63 dBm 29.02 dBm
0.0001 IhDdE 0d8 0.0001 IhDdE 0d8
Info BW 10.000 MHz Info BW 10.000 MHz
QPSK Mid channel 16QAM Mid channel
B [
Gamsar Freq; 2653000000 G Rasio St Nane Gamsar Freq; 2653000000 G Rasio St Nane
«w. Trig: RF Burst Counts:2.00 M/Z.00 Mpt «w. Trig: RF Burst Counts:2.00 M/Z.00 Mpt
sFsuniow  #Aten: 32d8 sFsuniow  #Aten: 32d8
Average Power N Average Power .
100 % 100 %
24.16 dBm 22.44 dBm
47.82 % at 0dB 10°% 45.10 % at 0dB 10°%
LTE " "
Band 41 100%  240dB ore 100%  3.31dB i
10%  391dB 10%  562dB
5 MHz 01%  458dB 01%  6.17dB
0.01%  4.856dB oot 001%  6.34dB oot
0,001% 4.92dB 0001% 6.41dB
0.0001% 494 dB 0.001 %) 0.0001% 6.4 dB 0.001 %)
Peak 4.95dB Peak 6.52 dB
29.11 dBm 28.96 dBm
0.0001 % == 0.0001 % ==
Info BW 10.000 MHz Info BW 10.000 MHz
QPSK Mid channel 16QAM Mid channel
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LTE Band 66

Veyugh Spectumm Amigaer UL-4T283 | R ot SURF0T T= o F*mmm--m_“mm T=Toh
RL A ETET [ SCNSEINT] ALIGH AT 4:04:16 P Ot 20, 2021 KL L - [ SCNSCNT] \LIGN ATO. 04:04:31 PN Oct 20, 2021
T Centar Freg: 1745000000 GHz Rsdio Sta: None I Center Freg: 1745000000 GHz adio sta: None
Free Run ‘Counts:2.60 Mi2.00 Mpt s Trig: Free Run ‘Counts-2.00 M2 00 Mpt
# Gain-Low #Azten: 32 di W Gain:Lows #Atten; 32
Average Power Average Power
100 1009
22.28 dBm 21.55dBm
47.65 % at 0dB 10%) 44.87 % at 0dB 109
LTE 1% 1%
Band 66 100%  248dB o 100%  275dB o
10% 43848 10%  525dB
20 MHz 01% 52948 01% 55508
001% 55208 oo 001% 559dB o
0001% 5.57dB 0001% 561dB
0.0001% 5.60dB 0,001 0.0001 % 5.65dB 0,001
Peak 5.60 dB Peak 5.77dB
27.88 dBm 27.32 dBm
o000 0dB 20 dB] o.ooot 0dB 20 dB|
Info BW 10000 MHz Info BW 10,000 MHz
QPSK Mid channel 16QAM Mid channel
ey pectum anlzer  OL-41585" K Date o800t T e Spectm Amlyr UL (15K Eote 820 =l h
AL A s0g_oc | [ s 2021 AL R sog o] [ scnscanT] \LIGN ATO. 31
T | nter Fraq: 1743000000 GHz Radio Std: None
Trig: Free Run ‘Counts:2 60 M2 00 Mpt
Lo i Ga o #Aan: 1268
Average Power Average Power
100 % 100 %
22.20 dBm 21.32dBm
48.24 % at 0dB 10% 44.60 % at 0dB 10%)
LTE 1% 1%
Band 66 100% 24448 o 100% 2788 .
10%  431dB 10%  540dB
15 MHz 01%  528dB 0.1%  5540B
001% 55608 oot 001%  557dB oot
0001% 562dB 0.001% 559dB
0.0001% 5.65dB 00019 0.0001 % 5.61dB 0001
Peak 567 dB Peak 561dB
27.87 dBm 26.93 dBm
o000 'DdB 20 dB] oont ’DdB 20 dB|
Info BW 10.000 MHz Info BW 10,000 MHz
QPSK Mid channel 16QAM Mid channel
T e A L T R R R =y me.m,wm I
T T T smoeo S o, et o o i “ri e
‘ Center Freq: 1.745000000 GHz. Radio Sta: None | Center Freq: 1.745000000 GHz Radio Sta: Neone
Tig: Free Run Counts:200 W20 Mpt L. Tigh “Counts:2.08.1200 Mpt
Je— s Gantow
Average Power Average Power
100 % 100 %
22.29dBm 21.61dBm
48.09 % at 0dB 10% 44.60 % at 0dB 10%)
LTE ‘ h
Band 66 100%  2480B o 100%  2.78dB o
10% 43508 1.0%  516dB
10 MHz 01% 52208 01%  5400B
001%  544dB oo 001%  545dB oo
0001% 551dB 0.001% 5.48dB
0.0001% 5.55 dB 0,001 0.0001 % 5.55 dB 0,001
Peak 5.56 dB Peak 5.65 dB
27.85 dBm 27.26 dBm
po00t 0de 20 dB/ o.oont ode 20 dB|
Info BW 10.000 MHz Info BW 10.000 MHz
QPSK Mid channel 16QAM Mid channel
Ve et g UL 4TI R RS =y F*mmlnq——mm I
T mooo ] T smer s s, et s T T swr S ans T aapwotas, e
T Centar Freg: 1745000000 GHe Radio Sta: None I Center Freg: 1785000000 GHe iadio Sta: None
= Trig: Free Run Counts:2.00 Mi2.00 Mpt = Trig: Free Run Counts:2.00 Mi2.00 Mpt
e  Ganow
Average Power Average Power
100% 1009
22.19 dBm 21.52 dBm
47.94 % at 0dB 10%) 44.92 % at 0dB 0%
LTE o v
Band 66 100%  250dB o 100% 277dB o
10%  4.34dB 10%  5.08dB
5 MHz 01%  533dB 01% 54108
001%  551aB oo 001%  547dB oo
0001% 55508 0001% 549dB
0.0001% 5.56 dB 0,001 0.0001 % 5.52dB 0,001
Peak 5.65dB Peak 553 dB
27.84 dBm 27.05 dBm
00001 g 20 dB 00001 g 20 dB|
Info BW 10,000 MHz Info BW 10,000 MHz
QPSK Mid channel 16QAM Mid channel
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—
Nerugh et . UL 4TI i RS T o o = |
L A sia oc T SehseanT] ALIGH AT 12.55:06 PM Ol 20, 2021 T shscan] ALIGH TG 03:56:21 PH OCL20, 2021
Center Freq: 1745000000 Ghiz Radio Std: None. Center Freq: 1745000000 Gtz Radio Std: None.
Trig: Free Run Counts:2.00 Mi2.00 Mpt Trig: Free Run ‘Counts:2.00 Mi2.00 Mpt
I GainLow A Gain:Law \ttan: 32 dB
Average Power Average Power
100 1009
22.09 dBm 21.26 dBm
48.36 % at 0dB 0% 44,59 % at 0dB 10
LTE 1% 1%
Band 66 100%  247dB o 100%  279dB o
1.0% 4.28dB 1.0% 5.22dB
3 MHz 01% 52908 01% 54508
001% 546dB oo 001%  550dB e
0001% 5.52dB 0001% 552dB
0.0001% 5.54dB 0,001 % 0.0001 % 554 dB 0,001 %
Peak 5.54 dB Peak 5.56 dB
27.63 dBm 26.82 dBm
YT 20d8 TS 20dB)
Info BIW 10.000 MHz Info BIA 10,000 MHz
s s, = erarus,
QPSK Mid channel 16QAM Mid channel
TR e AT P AT R DM T= T R b T= 1o b
n W s oo T sowc et i T 03 5205 w021, 2021 T sovscol T 035322 P ouL2n, 1
Center Freq: 1743000000 Gz Radio $td: Nane. Center Freq. 1743000000 Gz Radio Std: Nane.
: Free Run ‘Counts:2.00 200 Mpt : Free Run ‘Counts:2.00 200 Mpt
I ain:Low #Atten: 3298 Al Gain:Low #Atten: 32 8
Average Power Average Power
100 % 100 %
22.09 dBm 21.30 dBm
48.55 % at 0dB 10%) 44,66 % at 0dB 10%)
LTE 1% 1%
Band 66 100 % 2.50¢B 04 % 10.0% 278 dB 01 %
1.0% 432dB 1.0% 528 dB
1.4 MHz 01% 5.29dB 01% 5.43 dB
001%  548dB oo 001%  549dB or
0.001% 5.56dB 0.001% 5.52dB
0.0001% 557 dB 0.001 % 0.0001 % 5.54 dB 0.001 %
Peak 5.57dB Peak 577 dB
27.66 dBm 27.07 dBm
YT 2048 BT 2048
Info B 10.000 MHz Info BIA' 10.000 MHz
ez s = e
QPSK Mid channel 16QAM Mid channel
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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 middle 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.

- GSM
99% BW |-26dB BW
Band Modulation f [MHZz] (kHz) (kHz)
850 GPRS 836.6 241.74 306.7
EGPRS 248.06 321.7
1900 GPRS 1880.0 243.72 315.7
EGPRS 250.65 309.8
- WCDMA
. 99% BW |-26dB BW
Band Modulat f[MH
an odulation [MHZz] (MHZ) (MHZ)
B5 Rel.99 836.6 4.155 4.710
HSDPA 4.176 4.723
Rel.99 . .
B4 e 1732.6 4.192 4.776
HSDPA 4.202 4.756
Rel. 4.24 4.802
B2 el.99 1880.0 0 80
HSDPA 4.235 4.886
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-LTE Band 12
: 99% BW | -26dB BW
Band BW Modulation| f[MHZz] (MH2) (MH2)
PSK 977 10.
oM 2 7075 |89 0.330
16QAM 8.986 10.300
PSK 4.503 5.342
5M 1(‘;QAM 707.5
4.4 2
LTE B12 —— % 5233
3M Q 2075 2.699 3.050
16QAM 2.695 3.038
PSK 1.092 1.318
1.4M Q 707.5
16QAM 1.086 1.295
-LTE Band 13
: 99% BW | -26dB BW
Band BW Modulation| f[MHZz] (MHZ) (MHZ)
PSK 972 10.27
10M ;ZQAM 782.0 8.9 0.270
.97 10.21
LTE B13 oPSK 8.979 0.210
4. .24
5M 782.0 500 >.240
16QAM 4.507 5.227
-LTE Band 25
: 99% BW | -26dB BW
Band BW Modulation| f[MHz] (MH2) (MH2)
PSK 17.884 19.910
20M Q 1882.5
16QAM 17.917 19.700
QPSK 13.433 15.140
15M 1882.5
16QAM 13.417 14.900
PSK 8.954 10.160
10M Q 1882.5
16QAM 8.977 10.280
LTE B25 PSK 4.499 5.221
5M Q 1882.5
16QAM 4.502 5.285
PSK 2.704 3.104
3M Q 1882.5
16QAM 2.696 3.084
1.088 1.300
1.4M QPSK_ | 18825
16QAM 1.087 1.298
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- LTE Band 26 (Part 90)

99% BW | -26dB BW

Band BW Modulation| f[MHZz] (MHZ) (MHZ)
PSK 13.414 15.070
15M 2 8215
16QAM 13.424 15.040
QPSK 8.978 10.290
10M 819.0
16QAM 8.973 10.170
PSK 4.508 5.238
LTE B26 5M Q 819.0
16QAM 4.522 5.368
Part(90) QPSK 2.697 3.082
3M 819.0 - -
16QAM 2.697 3.092
1.084 1.282
14M | —9PSK_ | 5190 08 8
16QAM 1.086 1.287

- LTE Band 26 (Straddle)

99% BW | -26dB BW

Band BW Modulation| f[MHz] (MH2) (MHZ)
PSK 13.455 14.920
15M Q 824.0
16QAM 13.410 15.160
QPSK 8.992 10.240
10M 824.0
16QAM 8.980 10.170
PSK 4.497 5.245
STE B >M 1(§QAM 824.0 4.504 5.210
(Straddle) PSK 2.706 3.102
3M Q 824.0 ' '
16QAM 2.693 3.049
1. 1.
1.4M QPSK 824.0 085 303
16QAM 1.087 1.262
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- LTE Band 26 (Part 22)

. 99% BW | -26dB BW
Band BW Modulation| f[MHz] (MH2) (MH2)
PSK 13394 | 14.990
15M Q 831.5
160AM 13.422 | 14.880
QPSK 8.987 10.130
10M 831.5
16QAM 8.971 10.260
PSK 4,502 5.330
LTE B26 M Q 6315
16QAM 4,500 5.195
(Part 22) QPSK 2705 3.063
3M 831.5 ' '
16QAM 2699 3.020
1 aM OPSK sals 1.085 1.270
16QAM 1.084 1.300
-LTE Band 41
. 99% BW | -26dB BW
Band BW Modulation| f[MHz] (MHZ) (MHZ)
QPSK 17.905 | 19.880
20M ™ T5oam | 25930 17805 | 19.800
PSK 13401 | 15.210
15M 1(2QAM 2593.0 ["713394 | 15.060
LTE B41 : :
QPSK 8.984 10.110
1OM eoam | 29930 [ goas 10.240
QPSK 4.491 5.329
>M 160AM | 2°93:0 [/ 456 5.258
-LTE Band 66
. 99% BW | -26dB BW
Band BW Modulation| f[MHz] (MH2) (MHz)
PSK 17.931 | 19.770
oM 2 1745.0
160AM 17.895 | 19.660
QPSK 13.419 | 14.990
15M 1745.0
16QAM 13.425 | 15.220
PSK 8.962 10.150
oM 2 1745.0
16QAM 8.979 10.320
LTE B66 PSK 4.508 5.302
5M Q 1745.0
160AM 4.496 5.183
2.700 3.078
3M QPSK 1745.0
16QAM 2.694 3.063
1. 1.292
1.4M QPSK 1745.0 086 2
160QAM 1.088 1.314
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9.1.1. OCCUPIED BANDWIDTH RESULTS

GSM 850

[ v St Aatyzes - U1 47380 R Date- 082021
AL w__ w0 o Setisein e o 7372 M0 20,7071 sensee aiarn [ Gz 0t 20,707
enter Freq 836.600000 MHZ Center Freq: 636600000 MHz Radlo Std: Nene Center Freq: 636.600000 MHz Radio Std: Nene
©u. Tig: Free Rur vglHold: 10/1D ©we Trig: FreaRun AuglHold: 101D
AFGaine o #Asten: 3B Radio Device: BTS ARG ow #Atten: 3448 Radio Device: BTS
10 dgidiv__ Ref 38,00 dBm 0deidy___ Ref 38.00 dBm
Log T Log
. .
850 Center 836.6 MHz Span 1 MHz Center £36.6 MHz Span 1 MHz
#Res BW 10 kHz H#VBW 30 kHz Sweep 10.67 ms HRes BW 10 kHz HVBW 30 kHz Sweep 10.67 ms
Occupled Bandwidth Total Power 39.1 dBm Occupied Bandwidth Total Power 32.0 dBm
241.74 kHz 248.06 kHz
Transmit Freq Error 518 Hz OBW Power 99.00 % Transmit Freq Error -1.251 kHz OBW Power 99.00 %
x dB Bandwidth 306.7 kHz xdB -26.00 dB x dB Bandwidth 321.7 kHz xdB -26.00 dB

GPRS Mid channel

EGPRS Mid channel

GSM 1900

o Spten Ry <UL AT R B I =T o St Ay <L $7908  B RTT T=T=]
iy oo o seise T s casenr woman, a0z i e b e T s vaie202 Meoman, a0z
enter Freq 1.860000000 GHz Center Fraq: 1.880000000 GHz Radio Std: Nome enter Freq 1.880000000 GHz Center Fraq: 1.880000000 GHz Radio Std: None
e “AvglHold: 1010 =L “AvglHold: 1010
AFGalnLow satten: 34 46 Radlio Device: BTS AFGaintow #atten: 34 6B Radio Device: BTS
0aEig  Ref 38.00 dBm 10 Ref 38.00 dBm
Log Log
GSM 2 } ol
1900 Center 1388 GHz Span 1 MHz Center 188 GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 10.67ms [#Res BW 10 kHz HVBW 30 kHz Sweep 10.67ms
Occupied Bandwidth Total Power 35.2 dBm Occupled Bandwidth Total Power 30.1 dBm
243.72 kHz 250.65 kHz
Transmit Freq Error 291 Hz OBW Power 99.00 % Transmit Freq Error -2.245 kHz OBW Power 99.00 %
x dB Bandwidth 315.7 kHz x dB -26.00 dB x dB Bandwidth 308.8 kHz xdB -26.00 dB

GPRS Mid channel EGPRS Mid channel
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WCDMA

Band 5

@ [ it Specteum Aralyees - A9 R Dt RORN21T
et m, 2071 o wa o
Freq: 636 600000 MHz enter Freq 836.600000 MAZ enter Freg: B36 600
b Trig:FresRun AvglHeld:> 1010 ve Trig: FreeRun ‘avgiHald:>10/1D
AF Gain:L ow #Amen: 30 dB Radle Device: BTS AFGain:l ow #Anen: 30 dB Radle Device: BTS
10 2idiv___Ref 38.00 dBm 10480 Ref 38.00 dBm
Log Log
Band 5

Center 836.6 MHz Span 10 MHz| Center £36.6 MHz Span 10 MHz|
#Res BW 51KHz #VBW 160 KHz Sweep 5.333 ms, #Res BW 51 KHz #VBW 160 KHz Sweep 5.333 ms,

Qccupied Bandwidth Total Power 32.6 dBm Qccupied Bandwidth Total Power 30.9 dBm

4.1546 MHz 4.1758 MHz
Transmit Freq Error 7.537kHz  OBW Power 99.00 % Transmit Freq Error 5.724kHz  OBW Power 99.00 %
x dB Bandwidth 4.710 MHz xdB -26.00 dB x dB Bandwidth 4.723 MHz xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

WCDMA

Band 4

oo oo Aty Ul AR ke, SRR T ] s St e U1 T3 D G0 ==l
n T SewE awnaz | 3541 et 76,501 i W Two o Sev 1 atnar | 35711 oct 76,500
enter Freq 1.732600000 GHz Center Freg: 1 Radio St None enter Freq 1.732600000 GHz Center Freg: 1 Radio St None
e Trig: Fres Run “AvglHal: 1010 wme Trig: Free Run vgiHela: 10110
AF Gain:L ow #Amen: 30 dB Radle Device: BTS AFGain:l ow #Anen: 30 dB Radle Device: BTS
10 diidiv___Ref 38.00 dBm 10 dgidv___Ref 38.00 dBm
Log Log
Band 4
Center 1.733 GHz Span 10 MHz Center 1.733 GHz Span 10 MHz
[#Res BW 51 kHz #VBW 160 kHz Sweep 5.333 ms [#Res BW 51 kHz #VBW 160 KHz Sweep 5.333 ms
Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 29.5 dBm
4.1918 MHz 4.2018 MHz
Transmit Freq Error 227 Hz OBW Power 99.00 % Transmit Freq Error 506 Hz OBW Power 99.00 %
x dB Bandwidth 4776 MHz xdB -26.00 dB x dB Bandwidth 4.756 MHz xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

WCDMA

Lol ey Spestrurm Aralyees - U 47503 LR Dl RERIZL Lo |l
S s | 550 et 7, 2071 e W o o e PTEEna| 1 5% ot o, 201
Conter Freg: 1 Radio Sta: None enter Freq 1.880000000 GHz Conter Frea: 1 Radio Sta: None
v Trig:FreeRun “avgHold: 10110 v Trg Freefun ‘avgiHeld: 100
AR Gasin: L ow #Amen: 30 dB Radle Device: BTS AFGain:| ow #Anen: 30 dB Radlo Device: BTS
10 2idiv___Ref 38.00 dBm 10480 Ref 38.00 dBm
Log Log
Band 2
Center 1.88 GHz Span 10 MHz| [Center 1.88 GHz Span 10 MHz|
#Res BW 51KHz #VBW 160 KHz Sweep 5.333 ms, #Res BW 51KHz #VBW 160 KHz Sweep 5.333 ms,
Occupied Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 28.9 dBm
4.2395 MHz 4.2353 MHz
Transmit Freq Error 2.415kHz  OBW Power 99.00 % Transmit Freq Error 3.281kHz  OBW Power 99.00 %
x dB Bandwidth 4.802 MHz xdB -26.00 dB x dB Bandwidth 4.886 MHz xdB -26.00 dB

REL99 Mid channel HSDPA Mid channel
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