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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, ANT+,
NFC and WPT

MODEL NUMBER: SM-G980F/DS, SM-G980F

SERIAL NUMBER: 38b95f7950197ece, 39989048abl1f7ece (CONDUCTED, Original);

R3CMAOD7LNH, R3CMAOD7LQT, R3CMAOBVGBW, R3CMAOBVGAH,
R3CM8106MBW (RADIATED, Original);
R38MBOAHJRL (RADIATED, Spot check)

DATE TESTED: OCT 31, 2019 — NOV 22, 2019 (Original)
NOV 05, 2019 — NOV 22, 2019 (Spot check);

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E 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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DATE: JAN 07, 2020

1.1 INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMG981B NIl WLAN(FCC CFR 47 Part 15E).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: A3LSMG980F shares the same enclosure and circuit board as FCC ID:
A3LSMG981B. The WLAN antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMG981B remains representative of FCC ID: ABLSMG980F. The test data of FCC ID:
A3LSMG981B being submitted for this application to cover WLAN features.

(Worst case of the radiated spurious and band edge emissions)
Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-G981B/DS SM-G980F/DS Deviation Remark
FCC ID : A3LSMG981B FCC ID : A3LSMG980F
Band Edge 802.11n_HT40_5190_ALL 5190 MHz 54.00 dBuV/m 47.09 dBuV/m 47.95 dBuv/m 0.86 dB
RSE 802.11n_HT20_5240_ALL 5240 MHz 68.20 dBuV/m 63.45 dBuV/m 61.27 dBuV/m -2.18 dB 2nd Harmonic
Band Edge 802.11n_HT40_5310_ALL 5310 MHz 74.00 dBuV/m 68.92 dBuvV/m 49.89 dBuv/m -19.03 dB
A RSE 802.11a_5260_ALL 5260 MHz 68.20 dBuV/m 64.30 dBuV/m 62.42 dBuV/m -1.88 dB 2nd Harmonic
(5 GHz)
Band Edge 802.11a_5700_ALL 5700 MHz 68.20 dBuV/m 64.24 dBuV/m 60.87 dBuV/m -3.37.dB
RSE 802.11n_HT20_5500_ALL 5500 MHz 54.00 dBuV/m 50.14 dBuV/m 44.28 dBuV/m -5.86 dB 2nd Harmonic
Band Edge 802.11a_5745_ALL 5745 MHz -27.00 dBm -38.39 dBm -36.41 dBm 1.98 dB
RSE 802.11a_5825_ALL 5825 MHz 54.00 dBuV/m 49.34 dBuV/m 49.74 dBuV/m 0.40 dB 2nd Harmonic

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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1.4. REFERENCE DETAIL

Reference application that contains the reused reference data in the individual test reports:

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number | Re-used
PCE AsLsMmGos1e | Ongnal | 4789230288 E2 Test 4789247752-E2 All

Grant Report
4789230288-E3 Test 4789247752-E3 All
(802.11b/g/n) Report (802.11b/g/n)
Original 4789230288-E4 Test 4789247752-E4
DTS A3LSMG81B Grant (802.11ax) Report (802.11ax) Al
4789230288-E5 Test 4789247752-E5 All
Bluetooth LE Report Bluetooth LE
Original 4789230288-E6 Test 4789247752-E6
DSS A3LSMG981B Grant (Bluetooth) Report (Bluetooth) Al
4789230288-E7 Test 4789247752-E7 Al
Original (802.11a/n/ac) Report (802.11a/n/ac)
NIl A3LSMGO818B Grant | 4780230288-E8 | Test | 4789247752-E8 | .
(802.11ax) Report (802.11ax)
4789230288-E9 Test 4789247752-E9 Al
Original (ANTH) Report (ANTH+)
DXX A3LSMGO818B Grant | 4780230288-E10 | Test | 4789247752E10 |
(NFC) Report (NFQC)
Original 4789230288-E11 Test 4789247752-E11
DCD A3LSMG981B Grant WPT) Report WPT) All

** NIl DFS testing was performed on model ASLSMG9861. As this is a client only device with no radar
detection capabilities, and since all devices share the same firmware related to channel closing under
control of a master device, testing on this model was considered representative for all models.

For this application the data reuse is summarized below for each equipment class:

Equipment | Reference FCC | Application i
Class ID (Parent) Type Test Item Data Re-used
PCE A3LSMG981B oé'f’;ﬂf" WWAN All except SAR (full test), HAC (full test)
BLE All
Original
DTS A3LSMG981B Grant WLAN All except SAR (full test), HAC (full test)
WLAN 802.11ax | All except HAC (full test)
DSS A3LSMG981B Ocr;'f’;r‘]?' BT All except SAR (full test)
Oridinal WLAN All except SAR (full test), HAC (full test)
NII A3LSMG981B G?ant
WLAN 802.11ax | All except HAC (full test)
Original ANT+ All
DXX A3LSMG981B e
NFC All
DCD A3LSMG981B OCZI%E?I WPT All except RF exposure
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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 15.

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02

KDB 905462 D03 UNII Clients Without Radar Detection New Rules v01r02
KDB 662911 D01 v02r01

ANSI C63.10-2013.

NogosrwbhE

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.

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49 dB
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 EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, ANT+, NFC and
WPT. This test report addresses the NIl (UNII 802.11a/n/ac) operational mode.

This report covers the Samsung models SM-G980F/DS and SM-G980F.
These models are identical in hardware except SM-G980F has single SIM tray and model.
With some pre-scan, model SM-G980F/DS was set for spot check test.

WiFi operating mode

Frequency rage Mode ANT1 ANT2
802.11a SISO TX/RX TX/RX
802.11a MIMO TX/RX TX/IRX

5GHz 802.11n SISO TX/RX TX/RX
(5180 MHz ~ 5825 MHz) | 802.11n MIMO TX/RX TX/RX
802.11ac SISO TX/RX TX/RX
802.11ac MIMO TX/RX TX/RX
Note. 802.11ax mode data is reported on the 4789247752-E8
Simultaneous TX Condition
Simultaneous Tx Condition - RSDB
Ve P 5GHz 2.4GHz Test
ANT1 | ANT2 | ANT1 | ANT2 Case
2 A - - B \/
2.4GHz + 5GHz 2 A B - \/
RSDB Only 2 A - B - -
2 - A - B -
3 A A B - -
2.4GHz + 5GHz 3 A A - B -
RSDB & MIMO 3 A - B B =
3 - B B -
*RSDB MIMO 4 A | A | B |8 v

Note. A =13 dBm /B =15 dBm
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Simultaneous Tx Condition - Bluetooth with 5GHz WLAN (Not RSDB)

5GHz 2.4GHz Bluetooth Test
Mode # of TX et
ANT1 ANT2 ANT1
2.4GHz Bluetooth A - -
+ 5GHz WLAN - A N
(Not RSDB) A A v

Notel. A =13 dBm, C = 16.5 dBm
Note2. Spurious Emissions for Simultaneous Transmission were reported on the UNII 802.11ax test

report(4789247752-E8).

MAXIMUM OUTPUT POWER

The transmitter has a maximum total conducted average output power as follows:

. - Output Power Output Power
R Mode [dBm] [mW]
ANT1 ANT2 ANT1 ANT2

802.11a MIMO 19.21 83.37

5180 - 5240
802.11n(HT20) MIMO 19.22 83.56
5190 — 5230 802.11n(HT40) MIMO 17.32 53.95
5210 802.11ac(VHT80) MIMO 16.24 42.07
802.11a MIMO 19.55 90.16

5260 - 5320
802.11n(HT20) MIMO 19.54 89.95
5270 - 5310 802.11n(HT40) MIMO 17.14 51.76
5290 802.11ac(VHT80) MIMO 16.54 45.08
5500 - 5720 802.11a MIMO 17.05 50.70
802.11n(HT20) MIMO 16.95 49.55
5510 - 5710 802.11n(HT40) MIMO 15.22 33.23
5530 - 5690 802.11ac(VHT80) MIMO 14.90 30.90
802.11a MIMO 19.09 81.10

5745 - 5825
802.11n(HT20) MIMO 19.05 80.35
5755 - 5795 802.11n(HT40) MIMO 17.39 54.83
5775 802.11ac(VHT80) MIMO 16.03 40.09
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5.2. DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes a internal antenna, with a maximum gain of:

Frequency ANT1 ANT2 Correlated Chains
Band Gain Gain Directional Gain
[MHZ] [dBI] [dBi] [dBi]

UNII 1

5150 - 5250 -8.80 -8.10 -5.43
UNII 2A

5250 - 5350 -7.10 -8.10 -4.58
UNII 2C

5470 - 5795 -5.80 -6.20 -2.99
UNII 3

5725 - 5850 -7.70 -8.20 -4,94

“Sub3 WiFi1” and “Sub7 WiFi2” as indicated in antenna specification are written as ANT1 and
ANT2 in this report.

5.3. List of test reduction and modes covering other modes:

The output power on covered modes is equal to or less than one referenced.

UNIT1
5150 — 5250 MHz RESTRICTED Frequency Band (Radiated Testing)
Frequency Range [MHZz] Mode

5180 - 5240 802.11a Legacy 1TX / 2TX

5180 - 5240 802.11n HT20 1TX / 2TX

5180 - 5240 802.11ac VHT20 1TX /2TX

5190 - 5230 802.11n HT40 1TX / 2TX

5190 - 5230 802.11ac VHT40 1TX / 2TX
5210 802.11ac VHTS80 1TX /2TX
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UNII 2A
5250 — 5350 MHz RESTRICTED Frequency Band (Radiated Testing)
Frequency Range [MHZz] Mode
5260 - 5320 802.11a Legacy 1TX / 2TX
5260 - 5320 802.11n HT20 1TX / 2TX
5260 - 5320 802.11ac VHT20 1TX /2TX
5270 - 5310 802.11n HT40 1TX / 2TX
5270 - 5310 802.11ac VHT40 1TX / 2TX
5290 802.11ac VHT80 1TX / 2TX
UNII 2C
5470 — 5725 MHz RESTRICTED Frequency Band (Radiated Testing)
Frequency Range [MHZz] Mode
5500 - 5720 802.11a Legacy 1TX / 2TX
5500 - 5720 802.11n HT20 1TX / 2TX
5500 - 5720 802.11ac VHT20 1TX / 2TX
5510 - 5710 802.11n HT40 1TX / 2TX
5510 - 5710 802.11ac VHT40 1TX / 2TX
5530 - 5690 802.11ac VHT80 1TX / 2TX
UNII 3
5725 — 5850 MHz RESTRICTED Frequency Band (Radiated Testing)
Frequency Range [MHZz] Mode
5745 - 5825 802.11a Legacy 1TX / 2TX
5745 - 5825 802.11n HT20 1TX / 2TX
5745 - 5825 802.11ac VHT20 1TX / 2TX
5755 - 5795 802.11n HT40 1TX / 2TX
5755 - 5795 802.11ac VHT40 1TX / 2TX
5775 802.11ac VHT80 1TX / 2TX
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that the Z orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in the Z orientation.

Based on the baseline scan, the worst-case data rates were:

802.11a mode: 6 Mbps 1Tx
802.11a mode: 6 Mbps 2Tx
802.11n HT20 mode: MCSO0 1Tx
802.11n HT20 mode: MCSO0 2Tx
802.11n HT40 mode: MCSO 1Tx
802.11n HT40 mode: MCSO0 2Tx
802.11ac VHT80 mode: MCSO0 1Tx
802.11ac VHT80 mode: MCSO0 2Tx

Depending on spot-check results for 802.11a/n HT20 & HT40 / ac VHT80, MIMO mode is
worst case than SISO (ANT1) and SISO (ANT2). So radiation test for 802. 11a/n HT20 & HT40
/ ac VHT80 were evaluated at MIMO mode.

Note : All radiated and power line conducted tests were performed connected with charger for
evaluation of worst case mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M5WSB411SE3 N/A
Data Cable SAMSUNG EP-DG977 N/A N/A
/O CABLE

1 DC Power

C Type Shielded

1.0m

N/A

TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software exercised the EUT to enable NIl mode.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

3m SAC

FETEELTEES
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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 SIN Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 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 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 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 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-06-20
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-20
Average Power Sensor Agilent / HP U2000 MY54270007 08-09-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7004-10 2 08-06-20
Attenuator PASTERNACK PE7087-10 A009 08-08-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receive, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-02-21
Termination WEINSCHEL M1406A TO1 08-08-20
Attenuator WEINSCHEL WA76-30-21 A015 08-08-20
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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7. SUMMARY TABLE

FCC Part . .. Test
Section Test Description Test Limit Condition Test Result
15.407(e) | 6dB Band width (5.8GHz) 500kHz PASS
15.407 TX Cond. Power 5.15-2.25, < 24dBm or PASS
@)(2) 5.25-5.35 & 5.47-5.725 11+10Log(26dB BW)
15.407
(@)(3) TX Cond. Power 5.725-5.825 < 30dBm Condcuted PASS
154071 bop (5.2,5.3,5.5GHz) <11dBm PASS
(@)(5)
1(2)‘(1%7 PSD (5.8GHz) 30dBm per 500kHz PASS
15.207 (a) | AC Power Line conducted Section 10 PASS
emissions
15.407 (b) Radiated
&'15.209 Radiated Spurious Emission < 54dBuV/m PASS
1(1;’])‘(1(2))7 Dynamic Frequency Selection N/A Condcuted PASS
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8. MEASUREMENT METHODS

On-Time and Duty Cycle : KDB 789033 D02 v02r01, Section II.B.

6dB Emission BW : KDB 789033 D02 v02r01, Section I1.C.2.

26dB Emission BW : KDB 789033 D02 v02r01, Section II.C.1.

99% Occupied BW : KDB 789033 D02 v02r01, Section II.D.

Conducted Output Power : KDB 789033 D02 v02r01, Section II.E.3.b(Method PM-G)

Conducted Output Power for Straddle Channel (ch144/142/138 for 20/40/80MHz BW):

KDB 789033 D02 v02r01, Section II.E.2.b(Method SA-1)

Power Spectral Density : KDB 789033 D02 v02r01, Section II.F.

Unwanted emissions in restricted bands : KDB 789033 D02 v02r01, Section I1.G.3 - 11.G.6.

Unwanted emissions in non-restricted bands : KDB 789033 D02 v02r01, Section 11.G.3 — 11.G.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. REFERENCE MEASUREMENTS RESULTS

9.1. ONTIME AND DUTY CYCLE RESULTS

Mode | ant |ONTIme | Period | Duy CycleX | Duty Cycle cOr?§§EyLoE?Efctor
802.11a 5.483 5.582 0.982 98.2% 0.00
802.11n HT20 Single 5.079 5.178 0.981 98.1% 0.00
802.11n HT40 5.479 5.578 0.982 98.2% 0.00
802.11ac VHT80 5.228 5.328 0.981 98.1% 0.00
802.11a 5.484 5.582 0.982 98.2% 0.00
802.11n HT20 ALL 5.078 5.178 0.980 98.0% 0.00
802.11n HT40 5.479 5.578 0.982 98.2% 0.00
802.11ac VHT80 4.995 5.095 0.980 98.0% 0.00
LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v02r01 Zero-Span Spectrum Analyzer Method.

9.2. DUTY CYCLE PLOTS

Mode ANT SINGLE ANT ALL

2Avg Type: RMS Sg Type: AMS
Fest -+ TrigRFBurst w we Trigi RF Burst
Asten: 40 9B PG

802.11

Span 0 Hz Span 0 Hz,
Sweep 20.00 ms (20001 pts; R 8 MH FYBW 50 MHz Sweep 20.00 ms (20001 pts)

74 ms 14.37 dBm
5,484 ms (AL -1.55 dB|
Al &

Page 21 of 231

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E
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: 4789247752-E7V1

FCC ID: ASLSMG980F

DATE: JAN 07, 2020

Mode

ANT SINGLE

ANT ALL

802.11

HT20

enter 5.500000000 GHz
R Hz

SEemmmamna

Ref 30.00 dBm

ﬁwuﬁmuwnmnmuwmmmn«ﬁwuﬂnnwmn

#VBW 50 MHz

2Avg Type: RMS

0Hz,
Sweep 20.00 ms czonm pts,

T
». Trig:RFBurst
Atten: 40 4B

Ref 30.00 dBm

#VBW 50 MHz

At
v Type! RIS

FoucTion

FURCTION DT

802.11

HT40

enter 5.510000000 GHz
Res BW H:

2Avg Type: RMS

+. Trig:RFBurst

Asten: 40 9B

enter 5.510000000 GHz
Res BN 8 MHz

#VBW 50 MHz

Sg Type: AMS

Span 0 Hz,
Sweep 20.00 ms (20001 pis)

802.11
ac
VHT80

enter 5.530000000 GHz

SAvg Type: RMS

». Trig: RF Burst

Aften: 40 6B

#FVBW 50 MHz

0 Hz,
aweep 20.00 ms :znnm pts;

s Trig: RF Burst
Aten: 40 4B

enter 5. 5!0000000 GHz

#VEBW 50 MHz

BAvg Type: RMS
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9.3. 26dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v02r01: The transmitter output is
connected to a spectrum analyzer with the RBW set to approximately 1% of EBW, the VBW >
RBW, peak detector and max hold.

NOTE

e Calculation for 26dB Bandwidth of UNII-2C and UNII-3 Straddle Channel

ex) Fundamental frequency : 5720MHz
o 26dB BW : 20.58MHz
o Turning Frequency : 5725MHz
o 26dB Bandwidth of UNII-2C band Portion
= (5725 - (5720 - (20.58 / 2)) = 15.29 MHz
o 26dB Bandwidth of UNII-3 band Portion
= (5720 + (20.58 / 2) -5725) = 5.29 MHz
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RESULTS

9.3.1. 5.2 GHz BAND

Center 26 dB BW [MHz]
Band Mode Channel Freq. Worst
[MHZ] ANT1 ANT2
Low 5180 21.73 21.15
802.11a Mid 5200 20.96 21.18 21.73
High 5240 21.23 21.48
Low 5180 21.78 21.37
802.11n .
UNII-1 HT20 Mid 5200 21.27 21.60 21.78
High 5240 21.33 21.30
802.11n Low 5190 39.66 39.92
_ 40.00
HT40 High 5230 39.54 40.00
802.11ac .
VHT80 Mid 5210 81.20 81.30 81.30
9.3.2. 5.3 GHz BAND
Center 26 dB BW [MHz]
Band Mode Channel Freq. Worst
[MHz] ANT1 ANT2
Low 5260 21.50 21.29
802.11a Mid 5300 21.18 21.34 21.50
High 5320 21.10 21.31
Low 5260 21.31 21.71
802.11n .
UNII-2A HT20 Mid 5300 21.40 21.53 21.71
High 5320 21.63 21.61
802.11n Low 5270 39.96 39.75 30.96
HT40 High 5310 39.76 39.76 '
802.11ac .
VHT80 Mid 5290 81.96 81.47 81.96
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9.3.3. 5.5 GHz BAND

Center 26 dB BW [MHz]
Band Mode Channel Freq. Worst
[MHz] ANT1 ANT2
Low 5500 21.36 21.34
802.11a Mid 5580 21.00 21.32 21.55
High 5700 21.55 21.53
Low 5500 21.67 21.38
802.11n :
HT20 Mid 5580 21.63 21.58 21.67
UNII-2C High 5700 21.46 21.65
Low 5510 39.54 39.21
802.11n :
HT40 Mid 5590 39.77 40.07 40.07
High 5670 39.84 39.81
802.11ac Low 5530 81.73 81.84
: : 81.84
VHT80 High 5610 81.71 81.06
9.3.4. STRADDLE CHANNEL
Center 26 dB BW [MHZz]
Band Mode Channel Freq. ANT1 ANT2
[MHz] UNII-2C UNII-3 UNII-2C UNII-3
802.11a Straddle 5720 15.67 5.67 15.89 5.89
802.11n
Straddle 5720 15.64 5.64 15.88 5.88
Straddle HT20
Channel 802.11n
HT40 Straddle 5710 34.76 4.76 34.77 4.77
802.11ac
VHT80 Straddle 5690 75.67 5.67 75.78 5.78
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9.3.5.26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

ANT1

ANT?2

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

"~ Center Freq: 5.200000000 GH:
+. Trig: FreeRun

[ ©6:31:11 PNV 07, 2019
z Radio Std: Nane
AvglHold: 100/100

Keyasght Spectrum Analyze - Occupied BW
AL ¥

s Trig: FreeRun A

] " Center Freq: 5.200000000 GHz

wglHold: 1001100

¥eyeight Spectrum Aralyzer - Occupied W = Veysght Spectrum Aralyzer - Occupied B =
AL | i | - 05:30:53 P oy 07,2018 KL 0 i i & 06:33:55 Phabaw 07, 2019
| Center Freq: 5.180000000 GHz Radio Std: None ] Center Freq: 5.180000000 GHz Radio Std: None
v Trig: Free Run AvglHold: 1001100 e Trig: Free Run Avg|Hold: 100100
AFGainLow #atten: 30 4B Radio Device: BTS AFGainLow #atten: 30 0B Radie Device: BTS

10 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
Center 5.18 GHz Span 40 MHz Center 5.18 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 21.7 dBm

16.739 MHz 16.731 MHz

Transmit Freq Error -47.982 kHz OBW Power 99.00 % Transmit Freq Error -66.821 kHz OBW Power 98.00 %

x dB Bandwidth 21.73 MHz x dB -26.00 dB x dB Bandwidth 21.15 MHz x dB -26.00 dB
s Smans = s

(=Y ==

05:34:12 PMNoY 07, 2018
Radio Std: None

Srans)

anus)

HrGoiniow | #Atten: 3048 Radio Device: BTS AFGainLow #Aten: 30 0B Radio Device: BTS

0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
Center 5.2 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 21.5dBm Occupied Bandwidth Total Power 21.4 dBm

16.775 MHz 16.732 MHz

Transmit Freq Error -41.343 kHz OBW Power 99.00 % Transmit Freq Error -28.459 kHz OBW Power 99.00 %

x dB Bandwidth 20.96 MHz xdB -26.00 dB x dB Bandwidth 21.18 MHz x dB -26.00 dB
usc Sans wsa amamus

Keysight Spectrum Analyzer - Occupied BW ol Keysight Spectram Analyzer - Occupied BW ==

RL 1 lul 1 . Al 106:31:29 PM Nov 07, 2019 RL 5 [T NS A 06:34:29 PMNow 07, 2019

| Cener Freq: 5.240000000 GHz Radio Std: None ] Center Freq: 5.240000000 GHz Radio Std: None
e Trig:FreeRun AvglHold: 100100 e Trig: Free Run Avg|Hold: 100100
HFGainLow #Anen: 30 4B Radio Device: BTS AFGainLow #Atten: 30 0B Radio Device: BTS

10 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.24 GHz Span 40 MHz Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 21.6 dBm Occupied Bandwidth Total Power 21.5dBm

16.776 MHz 16.724 MHz
Transmit Freq Error -47.732 kHz OBW Power 99.00 % Transmit Freq Error -11.385 kHz OBW Power 98.00 %
x dB Bandwidth 21.23 MHz xdB -26.00 dB x dB Bandwidth 21.48 MHz x dB -26.00 dB
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UNII 5.2 GHz IEEE 802.11n HT20 mode

ANT1

ANT?2

Low Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

Low Channel

+. Trig: Free Run

HFGainiLow #Aen: 30 d8

] "~ Center Freq: 5.180000000 GHz
“AvglHold: 100100

=R
061428 P NOY 07, 2018
Radio Std: Nane

Radio Device: BTS

[ Kimysegit Spectrum Anayzer - Ocupied BW
(i 5
enter Freq 5.180000000 GHz

#FGainiLow

" Center Freq: 5.180000000 GHz
o Trig: FreeRun

#Aren: 30 6B

==
A0 05:38:21 PMNoy 07, 2019
Radio Std: None
Avg|Hold: 100100
Radio Device: 8T

Ref 20.00 dBm

10 dBldiv
o

Ref 20.00 dBm

0 eBidiv
o

Log

Log

»-  Trig: Free Run

HFGainiLow #atten: 30 dB

z
‘AvglHold: 100/100

Radie Device: BTS

#FGainiLow

v Trig: FreeRun

#Atten: 30 6B

Center 5.18 GHz Span 40 MHz Center 5.18 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 20.4 dBm Occupied Bandwidth Total Power 21.8 dBm

17.913 MHz 17.884 MHz

Transmit Freq Error -40.091 kHz OBW Power 99.00 % Transmit Freq Error -15.259 kHz OBW Power 99.00 %

x dB Bandwidth 21.78 MHz x dB -26.00 dB x dB Bandwidth 21.37 MHz x dB -26.00 dB
s Smans s s

Keysight Spectrum Analyzer - Occupied BW ol Keysight Spectram Analyzer - Occupied BW ==

RL lul 1 . Al 06:14:45 PM Nov 07, 2019 RL 5 [T 1 I NS A 1 06:38:38 PMNow 07, 2019

] Center Freq: 5.200000000 GH Radio Std: None | Center Freq: 5.200000000 GHz Radio Std: None

‘AvglHold: 100100
Radio Device: BTS

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

] "~ Center Freq: 5.240000000 GHz

+.  Trig: Free Run

0 06.15:02 PH NGV 07, 2018
Radio Std: Nane

AvglHold: 100/100

Keyasght Spectrum Analyze - Occupied BW
AL ¥

" Center Freq: 5.240000000 GHz
w. Trig: FreeRun

0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm

Log Log ‘
Center 5.2 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 20.4 dBm Occupied Bandwidth Total Power 21.5dBm

17.967 MHz 17.877 MHz

Transmit Freq Error -16.077 kHz OBW Power 99.00 % Transmit Freq Error -34.655 kHz OBW Power 98.00 %

x dB Bandwidth 21.27 MHz xdB -26.00 dB x dB Bandwidth 21.60 MHz x dB -26.00 dB
usc Sans wsa amamus

High Channel High Channel
[E=m] P

0 05:38,54 BMNow 07, 2015
Radio Std: None
Avg|Hold: 100100

Srans)

HFGoiniow | #Atten: 3048 Radio Device: BTS AFGainiow | #Atten: 3008 Radie Device: BTS

10 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.24 GHz Span 40 MHz Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 20.6 dBm Occupied Bandwidth Total Power 21.6 dBm

17.925 MHz 17.884 MHz
Transmit Freq Error -28.440 kHz OBW Power 99.00 % Transmit Freq Error -36.327 kHz OBW Power 99.00 %
x dB Bandwidth 21.33 MHz xdB -26.00 dB x dB Bandwidth 21.30 MHz x dB -26.00 dB

anus)
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

UNII 5.2 GHz IEEE 802.11n HT40 mode

ANT1

ANT2

Keysight Spectrum Analyzer - Occupied BW ol Keysight Spectram Analyzer - Occupied BW ==
RL A lul 1 . Al 106:20:39 PM Nov 07, 2019 RL [T I I NS N 06:45:08 PMNov 07, 2013
] Center Freq: 5.180000000 GHz Radio Std: None ] Center Freq: 5190000000 GHz Radio Std: None
—— rig: Free Run Avg|Hold: 100/100 s Trig: Free Run Avg|Held: 100100
HFGainLow #Anen: 30 4B Radio Device: BTS AFGainLow #Aten: 30 0B Radio Device: BTS
10 dBJdiv. Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.19 GHz Span 80 MHz Center 5.19 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms #Res BW 390 kHz #VEW 1.2 MHz Sweep 1ms
Occupied Bandwidth Total Power 18.9 dBm Occupied Bandwidth Total Power 19.9 dBm
36.303 MHz 36.269 MHz
Transmit Freq Error -49.741 kHz OBW Power 99.00 % Transmit Freq Error -32.746 kHz OBW Power 98.00 %
x dB Bandwidth 39.66 MHz xdB -26.00 dB x dB Bandwidth 39.92 MHz x dB -26.00 dB
s Smans s s
Weyssght Spectrum Analyzer - Occupied W =) Wepsght Spectrum Anslyzes - Occugied B P
RL A NT| 1 . Al 106:21:13 PMNov 07, 2019 RL [T I 1 NS N 06:45:28 PMov 07, 2019
Cener Freq: 5.230000000 GHz Radio Std: None | Center Freq: 5.230000000 GHz Radio Std: None
e Trig:FreeRun AvglHold: 1001100 e Trig: FreeRun Avg|Hold: 100100
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.23 GHz Span 80 MHz Center 5.23 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
Occupied Bandwidth Total Power 19.2 dBm Occupied Bandwidth Total Power 19.8 dBm
36.285 MHz 36.223 MHz
Transmit Freq Error -4.778 kHz OBW Power 99.00 % Transmit Freq Error 27.146 kHz OBW Power 99.00 %
x dB Bandwidth 39.54 MHz xdB -26.00 dB x dB Bandwidth 40.00 MHz x dB -26.00 dB
usc Sans wsa amamus
Weyssght Spectrum Analyzer - Occupied W =) Wepught Spectrum Anslyzes - Occugied B P
RL 2 0a z ENSE I Gl AUTO 06.25:37 PHNGY 07, 2019 RL 5 7 LG 2 07:03.05 PMNo 07, 2019
‘ Center Freq: 5.210000000 GHz Radio Std: None | Center Freq: §.210000000 GHz Radio Std: None
s Trig:FreeRun AvglHold: 100/100 s Trig: FreeRun Avg|Hold: 100100
HFGainLow #Anen: 30 4B Radio Device: BTS AFGainLow #Aten: 30 0B Radio Device: BTS
10 dBJdiv. Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log | Log
Center 5.21 GHz Span 160 MHz Center 5.21 GHz Span 160 MHz,
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms #Res BW 820 kHz #VEW 2.4 MHz Sweep 1ms.
Occupied Bandwidth Total Power 18.9 dBm Occupied Bandwidth Total Power 19.7 dBm
75.713 MHz 75.714 MHz
Transmit Freq Error <74.479 kHz OBW Power 99.00 % Transmit Freq Error -41.667 kHz OBW Power 99.00 %
x dB Bandwidth 81.20 MHz xdB -26.00 dB x dB Bandwidth 81.30 MHz x dB -26.00 dB
s Smans s s
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

UNII 5.3 GHz IEEE 802.11a mode

ANT1

ANT?2

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

Low Channel

+.  Trig: Free Run

HFGainiLow #Aen: 30 d8

] "~ Center Freq: 5.260000000 GHz
“AvglHold: 100100

=R
06.31:54 PHNOY 07, 2018
Radio Std: None

Radio Device: BTS

Keyasght Spectrum Analyze - Occupied BW
AL ¥

o [
0 05:34:50 PMNoy 07, 2018

Low Channel

] " Center Freq: 5.260000000 GHz Radio Std: None

+. Trig: FreeRun Avg|Hold: 100100

AFGainiow | #Atten: 3008 Radio Device: B8TS

Ref 20.00 dBm

10 dBldiv
o

Ref 20.00 dBm

0 eBidiv
o

Log

Log

»- Trig: Free Run

HFGainiLow #atten: 30 dB

z
‘AvglHold: 100/100

Radie Device: BTS

Center 5.26 GHz Span 40 MHz Center 5.26 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 21.8 dBm Occupied Bandwidth Total Power 21.8 dBm

16.741 MHz 16.780 MHz

Transmit Freq Error -54.862 kHz OBW Power 99.00 % Transmit Freq Error -53.169 kHz OBW Power 99.00 %

x dB Bandwidth 21.50 MHz x dB -26.00 dB x dB Bandwidth 21.29 MHz x dB -26.00 dB
s Smans s s

Keysight Spectrum Analyzer - Occupied BW ol Keysight Spectram Analyzer - Occupied BW ==

RL lul 1 . Al 106:32:08 PM Nov 07, 2019 RL 5 [T 1 I NS A 1 06:35:008 PMMov 07, 2019

] Cener Freq: 5.300000000 GH Radio Std: None | Center Freq: 5.300000000 GHz Radio Std: None

- Trig: FreeRun
#Atten: 30 dB

‘AvglHold: 100100

#FGainiLow Radio Device: TS

Keyssght Spectrum Analyzer - Occupied BW
AL R 0g

] "~ Center Freq: 5.320000000 GHz

+. Trig: Free Run

0 06:11:28 P NOY 07, 2018
Radio Std: Nane

AvglHold: 100/100

Keyasght Spectrum Analyze - Occupied BW
AL ¥

0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm

Log | Log
Center 5.3 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 21.6 dBm Occupied Bandwidth Total Power 21.6 dBm

16.782 MHz 16.807 MHz

Transmit Freq Error -55.237 kHz OBW Power 99.00 % Transmit Freq Error -48.672 kHz OBW Power 98.00 %

x dB Bandwidth 21.18 MHz xdB -26.00 dB x dB Bandwidth 21.34 MHz x dB -26.00 dB
usc Sans wsa amamus

High Channel High Channel
[E=m] P

0 05:35:2¢ PMNoY 07, 2019

] " Center Freq: 5.320000000 GHz Radio Std: None

+. Trig: FreeRun Avg|Hold: 100100

st

ATS

HFGoiniow | #Atten: 3048 Radio Device: BTS AFGainiow | #Atten: 3008 Radie Device: BTS
10 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log 1 Log
i

Center 5.32 GHz Span 40 MHz Center 5.32 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 21.5dBm Occupied Bandwidth Total Power 21.6 dBm

16.763 MHz 16.793 MHz
Transmit Freq Error -48.590 kHz OBW Power 99.00 % Transmit Freq Error -34.189 kHz OBW Power 99.00 %
x dB Bandwidth 21.10 MHz xdB -26.00 dB x dB Bandwidth 21.31 MHz x dB -26.00 dB

anus)
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

UNII 5.3 GHz IEEE 802.11n HT20 mode

¥eyeight Spectrum Aralyzer - Occupied W Veysght Spectrum Aralyzer - Occupied B =
AL i | —E AL 0 i T_sens i & I 06:39:22 Phaka 07, 2019
] Center Freq: 5.260000000 GHz ] Center Freq: 5260000000 GHz Radio Std: None
e Trig:FreeRun AvglHold: 100/100 v Trig: FreeRun ‘Avg|Held: 1001100
HFGainLow #Anen: 30 4B Radio Device: BTS AFGainLow #Aten: 30 0B Radio Device: BTS
10 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
Center 5.26 GHz Span 40 MHz Center 5.26 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 21.7 dBm Occupied Bandwidth Total Power 21.6 dBm
17.908 MHz 17.910 MHz
Transmit Freq Error -40.211 kHz OBW Power 99.00 % Transmit Freq Error -40.663 kHz OBW Power 98.00 %
x dB Bandwidth 21.31 MHz x dB -26.00 dB x dB Bandwidth 21.71 MHz x dB -26.00 dB
s Smans s s
Weyssght Spectrum Analyzer - Occupied W =l Wepsght Spectrum Anslyzes - Occugied B P
AL i T aiona 0511547 P oy 07,2018 KL E RREC_| T_ses i & I 06:39:41 Phabaw 07, 2019
] Center Freq: 5.300000000 GHz Radio Std: None | Center Freq: 5.300000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 1001100 . Trig: FreeRun Avg|Hold: 100100
HFGoinLow #atten: 30 4B Radio Device: BTS AFGaindow #atten: 30 0B Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘ ‘
Center 5.3 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 21.6 dBm Occupied Bandwidth Total Power 21.6 dBm
17.867 MHz 17.895 MHz
Transmit Freq Error -30.860 kHz OBW Power 99.00 % Transmit Freq Error -49.352 kHz OBW Power 99.00 %
x dB Bandwidth 21.40 MHz x dB -26.00 dB x dB Bandwidth 21.53 MHz x dB -26.00 dB
usc Sans wsa amamus
Keyasght Spectrum Aralyzes - Qccupied W Fepught Spectrum Anslyzes - Occugied B P
RL 2 0a ENSE I Gl AUTO KL 5 SENSE I LIGH AUTO 05:40,04 PHNOY 07, 2019
] Center Freq: 5.320000000 GHz ] Center Freq: 5320000000 GHz Radio Std: None
e Trig:FreeRun AvglHold: 100/100 ca. Trig: FreeRun ‘Avg|Held: 1001100
HFGainLow #Anen: 30 4B Radio Device: BTS AFGainLow #Aten: 30 0B Radio Device: BTS
10 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log | ‘ Log
Center 5.32 GHz Span 40 MHz Center 5.32 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 21.5 dBm Occupied Bandwidth Total Power 21.6 dBm
17.894 MHz 17.886 MHz
Transmit Freq Error -44.959 kHz OBW Power 99.00 % Transmit Freq Error -57.820 kHz OBW Power 98.00 %
x dB Bandwidth 21.63 MHz x dB -26.00 dB x dB Bandwidth 21.61 MHz x dB -26.00 dB
s Smans s s
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

UNII 5.3 GHz IEEE 802.11n HT40 mode

ANT1

ANT2

Keysight Spectrum Aralyzer - Occupied BW
AL A

Low Channel

Center Frag: 5270000000 GHz

=
106:21:3 P Now 07,2018
Radio Std: Nane

gt Spectram Anszes - Occupied W
RL r 0

Low Channel

| “Center Freq: 8 270000000 GHa

==
06:58:47 PhiNo 07, 2019
Radio Std: None

‘AvglHold: 100/100

v Trig: FreeRun

‘AvglHold: 100100

e Trig:FreeRun AvglHold: 100/100 v Trig: FreeRun ‘Avg|Held: 1001100
HFGainLow #Atten: 30 48 Radio Device: BTS AFGainLow #Aten: 30 0B Radio Device: BTS

10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.27 GHz Span 80 MHz Center 5.27 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms #Res BW 390 kHz #VEW 1.2 MHz Sweep 1ms

Occupied Bandwidth Total Power 19.1 dBm Occupied Bandwidth Total Power 19.0 dBm

36.216 MHz 36.297 MHz

Transmit Freq Error -38.468 kHz OBW Power 99.00 % Transmit Freq Error -33.524 kHz OBW Power 98.00 %

x dB Bandwidth 39.96 MHz x dB -26.00 dB x dB Bandwidth 39.75 MHz x dB -26.00 dB
s Smans s s

SR TR ORI = Were e As - Coteped W ==

AL 7 i T aiona 0521155 PH o 07,2018 KL i I T_ses . 06:59:15 Phaba 07, 2019

] Center Freq: 5.310000000 GHz Radio Std: None | Center Freq: 5.310000000 GHz Radio Std: None
. Trig: FreeRun

AFGaintow | HAtten: 30.d8 Radio Device: BTS HFGainiow | #Atten: 3068 Radio Device: BTS.

0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.31 GHz Span 80 MHz Center 5.31 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms

Occupied Bandwidth Total Power 19.0 dBm Occupied Bandwidth Total Power 18.9 dBm

36.272 MHz 36.287 MHz

Transmit Freq Error -61.028 kHz OBW Power 99.00 % Transmit Freq Error -33.667 kHz OBW Power 99.00 %

x dB Bandwidth 39.76 MHz xdB -26.00 dB x dB Bandwidth 39.76 MHz x dB -26.00 dB
usc STans wsc maTus

Weyssght Spectrum Analyzer - Occupied W ) Veyseght Specram Anahyr - Occupied BN ==

RL A NT| 1 . Al 106:26:06 PM Nov 07, 2019 RL [T [ 1 G N 1 07:03:33 PMMov 07, 2013

] Center Fraq: 5230000000 GHz Radio Std: None ] Center Freq: 5260000000 GHz Radio Std: None
e Trig:FreeRun AvglHold: 1001100 e Trig: FreeRun ‘AvglHold: 100100
HFGoin:Low #Atten: 30 dB Radio Device: BTS #AFGainLow #Atten: 30 4B Radio Device: BTS.
0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm

Log Log
Center 5.29 GHz Span 160 MHz Center 5.29 GHz Span 160 MHz
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms #Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms

Occupied Bandwidth Total Power 19.7 dBm Occupied Bandwidth Total Power 19.8 dBm

75.665 MHz 75.728 MHz

Transmit Freq Error -83.706 kHz OBW Power 99.00 % Transmit Freq Error -59.425 kHz OBW Power 99.00 %

x dB Bandwidth 81.96 MHz xdB -26.00 dB x dB Bandwidth 81.47 MHz x dB -26.00 dB
usc STans wsc Tamus
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

UNII 5.5 GHz IEEE 802.11a mode

ANT1

ANT?2

Low Channel

Low Channel

Keysght Spectrum Anshyas: - Decupied BV
AL [ 510 AC DRFE

] " Center Freq: 6.500000000 GHz

o @
61151 PHNGY 07,2018

Keysght Specirum Anshyae: - ecupied B
AL E AC | comeE
Radio Std: Hone ]

" Center Freq: 5.500000000 GHz

==
0 06:35:50 PHow 07, 2019
Radia Std: None

Keysght Spectrum Anshyas: - Decupied BV
AL # Sta_AC DRFEC

] " Center Freq: 5.580000000 GHz

s Trig:FreeRun AvglHeld: 1001100 e Trig: FreeRun Avg[Hold: 1001100
AFGainLow #Atten: 30 d8 Radio Device: BTS AFGainLow #Atten: 20 68 Radio Device: TS
10 dB/div Ref 20.00 dBm 10 dB/dl Ref 20.00 dBm
Log Log ‘
1 4
Center 5.5 GHz Span 40 MHz. Center 5.5 GHz Span 40 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms. #Res BW 200 kHz #VBW 620 KHz Sweep 1ms
Occupied Bandwidth Total Power 21.8 dBm QOccupied Bandwidth Total Power 22.0 dBm
16.777 MHz 16.743 MHz
Transmit Freq Error -25.131 kHz OBW Power 99.00 % Transmit Freq Error -38.353 kHz OBW Power 99.00 %
x dB Bandwidth 21.36 MHz xdB -26.00 dB x dB Bandwidth 21.34 MHz xdB -26.00 dB
wsa sTaTus wsa smarus
Middle Channel Middle Channel
=) P

Keysght Specirum Anshyae: - ecupied B
U612:08 PM oY 07,2018 AL 5 aC | coRRE
Radio Std: Hane ]

" Center Freq: 5.560000000 GHz

0 06:36:06 PHMow 07, 2019
Radia Std: None

Keysght Spectrum Anshyas: - Decupied BV
AL # Sta_AC DRFEC

| Center Freq: 5.700000000 GHz
—w. Trig: FreeRun
#Atten: 30 4B

AFGain:Low

AvglHold: 1001100

s Trig:FreeRun AvglHeld: 1001100 e Trig: FreeRun Avg[Hold: 1001100
AFGainLow #Atten: 30 d8 Radio Device: BTS AFGainLow #Atten: 20 68 Radio Device: TS
10 dB/div Ref 20.00 dBm 10 dB/dl Ref 20.00 dBm
Log ‘ Log
la

Center 5.58 GHz Span 40 MHz. Center 5.58 GHz Span 40 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms. #Res BW 200 kHz #VBW 620 KHz Sweep 1ms

QOccupied Bandwidth Total Power 21.9 dBm QOccupied Bandwidth Total Power 22.0 dBm

16.717 MHz 16.819 MHz

Transmit Freq Error -40.925 kHz OBW Power 99.00 % Transmit Freq Error -50.114 kHz OBW Power 99.00 %

x dB Bandwidth 21.00 MHz xdB -26.00 dB x dB Bandwidth 21.32 MHz xdB -26.00 dB
wsa sTaTus wsa smarus

High Channel High Channel
=) P

Keysght Specirum Anshyae: - ecupied B
U612:23 PH oY 07,2018 AL E aC | coRRE
Radio Std: Nane ]

Radio Device:; BTS

#FGain:Low

SE.IN] ALIGH AUTO 06:36:24 PHMow 07, 2015
Center Freq: 5700000000 GHz Radia Std: None
Trig: Free Run AvglHeld: 100100

#Atten: 30 4B Radia Device: 8TS.

10 dB/div Ref 20.00 dBm
g

110 dB/diy Ref 20.00 dBm
g

Center 5.7 GHz

[#Res BW 200 kHz #VBW 620 kHz

Span 40 MHz.
Sweep 1ms.

Center 5.7 GHz
#Res BW 200 kHz

QOccupied Bandwidth Total Power 21.7 dBm QOccupied Bandwidth

16.801 MHz 16.830 MHz
Transmit Freq Error -10.911 kHz OBW Power 99.00 % Transmit Freq Error -47.954 kHz
x dB Bandwidth 21.55 MHz xdB -26.00 dB x dB Bandwidth 21.53 MHz

msc sTATUS msc

Span 40 MHz.

#VBW 620 KHz Sweep 1ms
Total Power 22.2 dBm
OBW Power 99.00 %
xdB -26.00 dB

aTaTus
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

UNII 5.5 GHz IEEE 802.11n HT20 mode

ANT1

ANT?2

Low Channel

Low Channel

Keysght Spectrum Anshyas: - Decupied BV
AL [ 510 AC DRFE

] " Center Freq: 6.500000000 GHz

o @
06:16:36 PH oY 07,2019
Radio Std: Hone

Keysght Specirum Anshyae: - ecupied B
AL 5 AC | CoRsE

" Center Freq: 5.500000000 GHz

==
06:40:56 PHow 07, 2018
Radia Std: None

Keysght Spectrum Anshyas: - Decupied BV
AL [ 510 AC DRFE

] " Center Freq: 5.580000000 GHz

0611656 PM Moy 07,2018
Radio Std: Hane

Keysght Specirum Anshyae: - ecupied B
AL E AC | comeE

" Center Freq: 5.560000000 GHz

s Trig:FreeRun AvglHeld: 1001100 e Trig: FreeRun Avg[Hold: 1001100
AFGainLow #Atten: 30 d8 Radio Device: BTS AFGainLow #Atten: 20 68 Radio Device: TS
10 dB/div Ref 20.00 dBm 10 dB/dl Ref 20.00 dBm
Log Log ‘
1 +

Center 5.5 GHz Span 40 MHz. Center 5.5 GHz Span 40 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms. #Res BW 200 kHz #VBW 620 KHz Sweep 1ms

QOccupied Bandwidth Total Power 19.9 dBm QOccupied Bandwidth Total Power 22.2 dBm

17.896 MHz 17.937 MHz

Transmit Freq Error -34.211 kHz OBW Power 99.00 % Transmit Freq Error -28.118 kHz OBW Power 99.00 %

x dB Bandwidth 21.67 MHz xdB -26.00 dB x dB Bandwidth 21.38 MHz xdB -26.00 dB
wsa sTaTus wsa smarus

Middle Channel Middle Channel
=) P

064112 PHMow 07, 2018
Radia Std: None

Keysght Spectrum Anshyas: - Decupied BV
AL # Sta_AC DRFEC

| Center Freq: 5.700000000 GHz
—w. Trig: FreeRun
#Atten: 30 4B

AFGain:Low

061718 PM Aoy 07,2018
Radio Std: Hane

AvglHold: 1001100

Radio Device:; BTS

Keysght Specirum Anshyae: - ecupied B
AL E AC | comeE

#FGain:Low

Center Freq: 6.700000000 GHz _
Trig: Free Run ‘AvglHold: 1001100
#Aren: 30dB

s Trig:FreeRun AvglHeld: 1001100 e Trig: FreeRun Avg[Hold: 1001100
AFGainLow #Atten: 30 d8 Radio Device: BTS AFGainLow #Atten: 20 68 Radio Device: TS

10 dB/div Ref 20.00 dBm 10 dB/dl Ref 20.00 dBm
Log Log
Center 5.58 GHz Span 40 MHz. Center 5.58 GHz Span 40 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms. #Res BW 200 kHz #VBW 620 KHz Sweep 1ms

QOccupied Bandwidth Total Power 19.9 dBm QOccupied Bandwidth Total Power 22.1 dBm

17.925 MHz 17.929 MHz

Transmit Freq Error -44.554 kHz OBW Power 99.00 % Transmit Freq Error -44.117 kHz OBW Power 99.00 %

x dB Bandwidth 21.63 MHz xdB -26.00 dB x dB Bandwidth 21.58 MHz xdB -26.00 dB
wsa sTaTus wsa smarus

High Channel High Channel
=) P

06:41:28 PHMow 07, 2018
Radia Std: None

Radia Device: 8TS.

10 dB/div Ref 20.00 dBm
g

110 dB/diy Ref 20.00 dBm
g

Center 5.7 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz.
Sweep 1ms

Center 5.7 GHz Span 40 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms.
Occupied Bandwidth Total Power 19.9 dBm
17.896 MHz
Transmit Freq Error -29.402 kHz OBW Power 99.00 %
x dB Bandwidth 21.46 MHz xdB -26.00 dB

msc sTATUS

Occupied Bandwidth

17.977 MHz
Transmit Freq Error -32.058 kHz
x dB Bandwidth 21.65 MHz

msc

Total Power 22.3 dBm
OBW Power 99.00 %
xdB -26.00 dB

aTaTus
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

UNII 5.5 GHz IEEE 802.11n HT40 mode

ANT1

ANT?2

Low Channel

Low Channel

ey Sptctnm Anatyer - Occuped B = o e ey Spuctum Analyer - Occuped DU S~
AL N m TR iona G318 Mo 07,2010 AL EEE m e Ao Ge5a54 Py o7, 2010
‘ Center Freq: 8.510000000 GHz Radio $td: None | Center Freq: 5610000000 GHz Radio St None
s Trig: Free Run ‘AvglHold: 100100 s Trig: Free Run Avg|Hold: 100/100
#FGainLow #Ation: 30 4B Radio Davics: BTS A GainLow #Atten: 30 9B Radio Device: BTS
ool Ref 20.00 dBm )agidly Ref 20.00 dBm
o1 Log ‘
Center 5.51 GHz Span 80 MHz Center 5.51 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1 ms| +#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
Occupied Bandwidth Total Power 18.1 dBm Occupied Bandwidth Total Power 18.4 dBm
36.230 MHz 36.276 MHz
Transmit Freq Error -45.403 kHz OBW Power 99.00 % Transmit Freq Error -56.987 kHz OBW Power 99.00 %
x dB Bandwidth 39.54 MHz xdB -26.00 dB x dB Bandwidth 39.21 MHz xdB -26.00 dB
Kaysight Spectrum Analyzer - Occupied BW B Keysight Spectram Analyzer - Occupied BW = |
AL T EnsEDe AiGH uT 062343 M o 07,3018 AL T eI AIGH A 070036 PH ay 07,2510
‘ Center Freq: 5.5680000000 GHz Radio Std: None | Center Freq: 5.690000000 GHz Radio Std: None
Trig: Free Run AvglHold: 100100 . Trig: Free Run Avg|Hold: 100/100
#IFGain-Low #Anen: 30 dB Radio Device: BTS #IF Gain-Low #Anen: 30 dB Radio Device: BTS
10dsiely Ref 20.00 dBm ) dsidiy Ref 20.00 dBm
Log Log
Center 5.50 GHz Span 80 MHz Center 5.50 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms| #Res BW 390 KHz #VBW 1.2 MHz Sweep 1ms
Occupied Bandwidth Total Power 17.9 dBm Occupied Bandwidth Total Power 18.1 dBm
36.267 MHz 36.237 MHz
Transmit Freq Error -27.966 kHz OBW Power 99.00 % Transmit Freq Error -43.128 kHz OBW Power 99.00 %
x dB Bandwidth 39.77 MHz x dB -26.00 dB x dB Bandwidth 40.07 MHz x dB -26.00 dB
ey Sptctnm Anatyer - Occuped B = o e ey Spuctum Analyer - Occuped DU S~
AL N m TR iona G310 o 07,2010 AL EEE m e Ao G123 Py o7, 2010
‘ Center Freq: 5.670000000 GHz Radio $td: None | Center Freq: 5.670000000 GHz Radio St None
s Trig: Free Run ‘AvglHold: 100100 —+  Trig: Free Run Avg|Hold: 100/100
#FGainLow #Ation: 30 4B Radio Davics: BTS A GainLow #Atten: 30 9B Radio Device: BTS
ool Ref 20.00 dBm )agidly Ref 20.00 dBm
Log Log
Center 5.67 GHz Span 80 MHz Center 5.67 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1 ms| +#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
Occupied Bandwidth Total Power 17.8 dBm Occupied Bandwidth Total Power 18.4 dBm
36.275 MHz 36.325 MHz
Transmit Freq Error -22.902 kHz OBW Power 99.00 % Transmit Freq Error -30.452 kHz OBW Power 99.00 %
x dB Bandwidth 39.84 MHz xdB -26.00 dB x dB Bandwidth 39.81 MHz xdB -26.00 dB

Page 34 of 231

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15E

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: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

UNII 5.5 GHz IEEE 802.11ac VHT80 mode

ANT1

ANT2

¥eyeight Spectrum Aralyzer - Occupied W = Veysght Spectrum Aralyzer - Occupied B =
AL 7 i T aiona 05:26:43 Py 07,2018 KL i I T_sens 0 07:04:08 Phabiaw 07, 2019
] Center Freq: 5530000000 GHz Radio Std: None ] Center Freq: 5530000000 GHz Radio Std: None
) Trig: Free Run AvglHold:> 100100 ca. Trig: FreeRun ‘Avg|Held: 1001100
#FGoinLow | #Auen: 30 d8 Radio Device: BTS AFGainLow #Aten: 30 0B Radio Device: BTS
"I dBldiv Ref 20.00 dBm I\' dBidiv Ref 20.00 dBm
o ‘ o
Center 5.53 GHz Span 160 MHz Center 5.53 GHz Span 160 MHz,
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms #Res BW 820 kHz #VEW 2.4 MHz Sweep 1ms.
Occupied Bandwidth Total Power 18.0 dBm Occupied Bandwidth Total Power 17.5 dBm
75.924 MHz 75.773 MHz
Transmit Freq Error -183.96 kHz OBW Power 99.00 % Transmit Freq Error -04.067 kHz OBW Power 98.00 %
x dB Bandwidth 81.73 MHz x dB -26.00 dB x dB Bandwidth 81.84 MHz x dB -26.00 dB
s Smans sc s
SR TR ORI = Were e As - Coteped W ==
AL 7 i T aiona 06:27:39 Py 07,2018 KL i I T_ses . 07:04:52 Phibiaw 07, 2019
] Center Freq: 5.610000000 GHz Radio Std: None | Center Freq: 5610000000 GHz Radio Std: None
+  Trig: Free Run

STams)

‘AvglHold: 100/100 e Trig: FreeRun ‘AvglHold: 100100
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBidi Ref 20.00 dBm
Log Log
Center 5.61GHz Span 160 MHz Center 5.61 GHz Span 160 MHz
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms #Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms
Occupied Bandwidth Total Power 17.4 dBm Occupied Bandwidth Total Power 17.4 dBm
75.697 MHz 75.747 MHz
Transmit Freq Error -124.78 kHz OBW Power 99.00 % Transmit Freq Error -115.16 kHz OBW Power 99.00 %
x dB Bandwidth 81.71 MHz xdB -26.00 dB x dB Bandwidth 81.06 MHz x dB -26.00 dB

TaTUS)
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

UNII Straddle Channel IEEE 802.11a/ n20/n40 /ac80 mode

Hayie Spectim Aniyoe - O<cupea B =l ey Spuctum Analyer - Occupied DU v
AL N m TR iona G130 i 07,2010 AL EEE m e Ao G6:36:5 Py 67, 2019
Center Freq: 5.720000000 GHz Radio $td: None Center Freq: 5.720000000 GHz Radio St None
s Trig: Free Run ‘AvglHold: 100100 s Trig: Free Run Avg|Hold: 100/100
#FGainLow #Ation: 30 4B Radio Davics: BTS A GainLow #Atten: 30 9B Radio Device: BTS
0 dBldly Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.72 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 22.2 dBm
16.837 MHz 16.827 MHz
Transmit Freq Error -65.676 kHz OBW Power 99.00 % Transmit Freq Error -1.143 kHz OBW Power 99.00 %
x dB Bandwidth 21.33 MHz xdB -26.00 dB x dB Bandwidth 21.78 MHz xdB -26.00 dB
— - —
Weyi Spectnam Ansyae - Occupied BH. = eysght Spectnam Ansyse - Occupied BH, =l
AL F__|%0_A Ense AIGH AT 061735 PH oy 07,2010 AL w_[w08 A s v ALIGH A 06:4150 P ay 07,2019
Center Freq: 6.720000000 GHz Radio Std: None Center Freq: 5.720000000 GHz Radio Std: None
Trig: Free Run AvglHold: 100100 Trig: Free Run Avg|Hold: 100/100
#IFGain-Low #Anen: 30 dB Radio Device: BTS #IF Gain-Low #Anen: 30 dB Radio Device: BTS
10 By Ref 20,00 dBm ) dsidiy Ref 20.00 dBm
Log Log
Center 5.72 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms #Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 20.0 dBm Occupied Bandwidth Total Power 22.5 dBm
17.853 MHz 17.998 MHz
Transmit Freq Error -62.193 kHz OBW Power 99.00 % Transmit Freq Error -12.534 kHz OBW Power 99.00 %
x dB Bandwidth 21.27 MHz x dB -26.00 dB x dB Bandwidth 21.76 MHz xdB -26.00 dB
Hayie Spectim Aniyoe - O<cupea B =l ey Spuctum Analyer - Occupied DU v
AL N TR iona G327 i 07,2010 AL EEE e Ao Graises Py o7, 2010
Center Freq: 5.710000000 GHz Radio $td: None Center Freq: 5.710000000 GHz Radio St None
s Trig: Free Run ‘AvglHold: 100100 s Trig: Free Run Avg|Hold: 100/100
#FGainLow #Ation: 30 4B Radio Davics: BTS A GainLow #Atten: 30 9B Radio Device: BTS
0 dBldly Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.71GHz Span 30 MHz Center 5.71 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
Occupied Bandwidth Total Power 18.1 dBm Occupied Bandwidth Total Power 18.7 dBm
36.285 MHz 36.318 MHz
Transmit Freq Error -43.569 kHz OBW Power 99.00 % Transmit Freq Error -32.729 kHz OBW Power 99.00 %
x dB Bandwidth 39.51 MHz xdB -26.00 dB x dB Bandwidth 39.54 MHz xdB -26.00 dB
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

ANT1

ANT2

802.11ac80

Kyt Spactrum Anwlyze - O<cupid BW
AL C E @

S
72019

06:26:11 PM NV, 201
Radio $td: None.

Keyssght Spactrum Aaslyze - O<cupid BW
AL R E o

ok

07:05:08 PM N 07, 2019
Radio St: None.

‘Clﬂ‘bﬂ Freq: 8. o G}Iz .Cenlw( Freq: 5.9900011000- GHz
s Trig: Free Run ‘AvglHold: 100100 —+  Trig: Free Run Avg|Hold: 100/100
#IFGainLow #Atten: 30 dB Radio Device: BTS BIF Gain-Low #Atten: 30 dB Radio Device: BTS
ool Ref 20.00 dBm )agidly Ref 20.00 dBm

Log Log
Center 5.69 GHz Span 160 MHz Center 5.69 GHz Span 160 MHz
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms, +#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms

Occupied Bandwidth Total Power 17.5 dBm Occupied Bandwidth Total Power 17.9 dBm

75.695 MHz 75.718 MHz
Transmit Freq Error -126.02 kHz OBW Power 99.00 % Transmit Freq Error -98.167 kHz OBW Power 99.00 %
x dB Bandwidth 81.34 MHz xdB -26.00 dB x dB Bandwidth 81.56 MHz xdB -26.00 dB
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Report No: 4789247752-E7V1 DATE: JAN 07, 2020
FCC ID: ABLSMG980F

10. ANTENNA PORT TEST RESULTS

10.1. 6dB BANDWIDTH

LIMITS

FCC §15.407

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v02r01: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

NOTE
e Calculation for 6dB Bandwidth of UNII-3 Straddle Channel
ex) Fundamental frequency : 5720MHz
o 6dB BW : 16.350MHz
o Starting Frequency of UNII-3 band : 5725MHz
o 6dB Bandwidth of UNII-3 band Portion
= (5720 + (16.350 / 2) -5725) = 3.175 MHz
RESULTS
10.1.1. 5.8 GHz BAND
Center 6 dB BW [MHz] Minimum
Band Mode Channel Freq. Worst Limit
[MHz] ANT1 ANT2 [MHz]
Low 5745 16.40 16.40
802.11a Mid 5785 16.56 16.44 16.40
High 5825 16.44 16.41
802.11 Low 5745 17.76 17.67
.11ln .
UNII-3 HT20 Mid 5785 17.74 17.64 17.64 05
High 5825 17.66 17.65
802.11n Low 5755 36.36 36.40 36.30
HT40 High 5795 36.44 36.30 '
802.11ac .
VHTS0 Middle 5775 75.78 75.66 75.66
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

10.1.2.
IEEE 802.11a mode

6 dB BANDWIDTH PLOTS

ANT1

ANT?2

Low Channel

Low Channel

Kayiight Specirum Analyzer - Occupied B
RL R 308 A o

] "~ Center Freq: 5.745000000 GHz
Trig: Free Run

AvglHold: 1001100

R
03:38:01 PHNov 7, 2019

Keysight Spactram Analyzer - Occupied B
AL = 308 A e

Radio Std: None.

] Center Freq: 6.745000000 GHz

Trig: Free Run Avg|Hold: 100/100

BIF Goin-Low #httan: 30 4B

=T
654948 P a7, 008
Radio Std: None

Radio Devics: BTS

#IFGain-Low #Anen: 30 dB Radio Device: BTS

10dsiely Ref 20.00 dBm ) dsidiy Ref 20.00 dBm

g og

)
1

Center 5.745 GHz Span 40 MHz Center 5.745 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms| +#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 22.1 dBm

16.564 MHz 16.560 MHz
Transmit Freq Error -48.931 kHz OBW Power 99.00 % Transmit Freq Error -59.122 kHz OBW Power 99.00 %
x dB Bandwidth 16.40 MHz x dB 6.00 dB x dB Bandwidth 16.40 MHz x dB -6.00 dB

Middle Channel

Middle Channel

Kayiaght Spactum Analyzer - Occupind BW. o | Kyt Spoctram Aelyzer - O<cupied BW. =
AL N m TR iona 5825 o 07,2010 AL EEE m e Ao G5 5013 Py o7, 2010
Center Fr 8.785000000 GH: Radio $td: Me Center Freq: 5.785000000 GH: Radio Sta: M
i) Ao SN M) (N e Trig: Free Run Afmmﬁmwm e o ] - mg:m:';un A:q\ﬂo’d 100100 e one
#IFGain-Low #Atten: 30 dB Radio Device: BTS BIF Gain-Low #Atten: 30 dB Radio Device: BTS
ool Ref 20.00 dBm )agidly Ref 20.00 dBm
L ‘ Log
|
Center 5.785 GHz Span 40 MHz Center 5.785 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms| #Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms
Occupied Bandwidth Total Power 22.1 dBm Occupied Bandwidth Total Power 22.0 dBm
16.572 MHz 16.558 MHz
Transmit Freq Error -45.974 kHz OBW Power 99.00 % Transmit Freq Error -46.104 kHz OBW Power 99.00 %
x dB Bandwidth 16.56 MHz xdB -6.00 dB x dB Bandwidth 16.44 MHz xdB -6.00 dB

High Channel

High Channel

=

[ ceysight Spectrum Analyaes - Occupied B
W

Center Freq: 6.828000000 GHz

[N~
05.58:53 FM N 07, 2019

eysigh Spectram Analyter - Ocsupied BW
AL 0 e =

Radio Std: None

] "~ Center Freq: 5.826000000 GHz
un

05:30:3% P o 67, 2019
Radio Std: Nene

swans

enter Freq 5.825000000 GHz Trig: Free Run AvgHold: 1001100 Trig: Free R AvglHold: 100100
FGaindLow #Anen: 30 dB Radio Device: BTS WFGain:Low #Anen: 30 B Radio Device: BTS
10dgidi___Ref 20.00 dBm 10dE/dv_ Ref 20.00 dBm
°g g
Center 5.825 GHz Span 40 MHz Center 5.825 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms
Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 21.9 dBm
16.566 MHz 16.562 MHz
Transmit Freq Error =49.060 kHz OBW Power 99.00 % Transmit Freq Error <63.520 kHz OBW Power 99.00 %
x dB Bandwidth 16.44 MHz x dB -6.00 dB x dB Bandwidth 16.41 MHz x dB -6.00 dB

starus
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Report No: 4789247752-E7V1
FCC ID: ABLSMG980F

DATE: JAN 07, 2020

IEEE 802.11n HT20 mode

ANT1

ANT?2

Low Channel

Low Channel

eyt Spectum Ansyae - Occupeed BV
AL E F =
enter Freq 5.745000000 GHz

“Canter Freq; 8745000000 GHz
e Trig: FreeRun

‘AvglHold: 100/100

Radio Sta: None

[ Kyt Spacin A - Occupd B o e
06:00:00 FMNay 07, 2019 AL C E I ise iGN A 05:51:26 PMNow 07,2010
enter Freq 5.745000000 GHz Center Fraq: 8.745000000 GHz Radio Std: None

Radio Device: BTS.

#IFGain-Low

. Trig: Free Run AvglHold: 100400

#Atten: 30 dB

Raio Device: BTS

siATus

MEGsinLaw iAtien: 30 4B

1wagidiv__ Ref 20.00 dBm )agidly Ref 20.00 dBm
Log Log ‘
Center 5.745 GHz Span 40 MHz Center 5.745 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power 21.6 dBm Occupied Bandwidth Total Power 21.9 dBm

17.758 MHz 17.771 MHz
Transmit Freq Error -59.089 kHz OBW Power 99.00 % Transmit Freq Error -42.194 kHz OBW Power 99.00 %
x dB Bandwidth 17.76 MHz xdB -6.00 dB x dB Bandwidth 17.67 MHz xdB -6.00 dB

Middle Channel

Middle Channel

Lo | ek

Kayight Spectrum Anslyze - Occupiad BW
AL 2 e =

] “Canter Fraq: 8785600000 GHz

(==
06:00:22 PM WOV 7, 2019
Radio Std: None

L =

Keysight Spactrum Anshyze - Occupind BW

| “Canter Freq: 5768000000 GHz

e Trig: FreeRun ‘AvglHld: 100100

055150 PMNoy 07, 2009
Radio Sta: None

Radio Device: BTS.

sTaTUs

s Trig: FreeRun AvgiHold: 1001400
WFGainLow #Atten: 30 4B Radio Device: BTS WFGainLow #Atten: 30 4B
10 dB/div Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
g Log

Center 5.785 GHz Span 40 MHz| Center 5.785 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power 21.7 dBm Occupied Bandwidth Total Power 224 dBm

17.770 MHz 17.754 MHz
Transmit Freq Error -48.011 kHz OBW Power 99.00 % Transmit Freq Error -46.536 kHz OBW Power 99.00 %
x dB Bandwidth 17.74 MHz x dB -6.00 dB x dB Bandwidth 17.64 MHz xdB -6.00 dB

staus

High Channel

High Channel

[N~

eysigh Spectram Analyter - Ocsupied BW
AL 0 e =

"~ Center Freq: 5.826000000 GHz

=
06:00:45% P Nov 67, 2019
Radio Std: Nene

[ ceysiah Specirum Anabae - Dccupied BW
AL -

enter Freq 5825000000 GHz

Center Freq: 6.825000000 GHz
s Trig: FresRun

AvglHold: 100100

05.52:34 FM N 07, 2019
Radio Std: None

Radio Device: BTS.

Trig: Free Run AvglHold: 100100
AFGain:Low #Anen: 30 0B Radio Device: BTS WFGainLow #Amen: 30 B
10 dBd Ref 20.00 dBm 10dgidi___Ref 20.00 dBm
g °g \

Center 5.825 GHz Span 40 MHz Center 5.825 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms #Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power 21.6 dBm Occupied Bandwidth Total Power 21.6 dBm

17.738 MHz 17.787 MHz

Transmit Freq Error -44.812 kHz OBW Power 99.00 % Transmit Freq Error =51.328 kHz OBW Power 99.00 %

x dB Bandwidth 17.66 MHz x dB -6.00 dB x dB Bandwidth 17.65 MHz xdB -6.00 dB
s smarus s starus

Page 40 of 231

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_15E



