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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL NUMBER: SM-A505FM/DS

SERIAL NUMBER: R38KBOHB4SW, R38KBOHB56L (RADIATED, Original);

R38KBOHB5BP (CONDUCTED, Original);
R38M109EB7J, R38M109DWRP (RADIATED, Spot check)

DATE TESTED: JAN 17, 2019 - FEB 07, 2019 (Original);
FEB 14, 2019 - FEB 15, 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:

SungGil Park Hoonpyo Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMAS505FN NIl WLAN(FCC CFR 47 Part 15).
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: ASLSMA505FM shares the same enclosure and circuit board as FCC ID:
A3LSMAS505FN. The WLAN antennas and surrounding circuitry and layout are identical
between these two units for re-used bands.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMA505FN remains representative of FCC ID: A3BLSMA505FM. The test data of FCC ID:
A3LSMA505FN being submitted for this application to cover WLAN features.

1.3. SPOT CHECK VERIFICATION DATA
Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-A505FN/DS Results SM-A505FM/DS Results | Deviation Remark
FCC ID : A3LSMA505FN FCC ID : A3LSMA505FM

Band Edge 52 11a 5180 MHz 54 dBuV/m 50.19 dBuV/m 51.25 dBuV/m 1.06 dB

RSE 52 11a 5200 MHz 68.2 dBuV/m 47.46 dBuV/m 46.14 dBuV/m -1.32.dB Noise Floor
Band Edge | 5.3 11n HT20 5320 MHz 54 dBuV/m 50.63 dBuV/m 48.78 dBuV/m -1.85 dB

UNII WLAN RSE 5.3 11ac VHT80| 5290 MHz 68.2 dBuV/m 42.19 dBuV/m 40.44 dBuV/m -1.75 dB Noise Floor
(5GHz) Band Edge |5.5 11ac VHT80| 5530 MHz 54 dBuV/m 50.59 dBuv/m 48.12 dBuV/m -2.47 dB
RSE 5.5 11n HT20 5500 MHz 68.2 dBuV/m 62.56 dBuV/m 60.37 dBuV/m -2.19 dB
Band Edge | 5.8 11n HT20 5825 MHz -27 dBm -31.70 dBm -38.74 dBm -7.04 dB
RSE 5.8 11ac VHT80| 5775 MHz 68.2 dBuV/m 63.25 dBuV/m 61.67 dBuV/m -1.58 dB

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data.

. Type Folder .
Equipment | Reference Grant/Permissive Refe_ren_ce Test/RE Rep(_)rt Tittle /
Class FCCID Application Section

Change Exposure
FCC Report
PCE A3LSMA505FN Grant 4788805437-E1 Test WWAN /
All sections
FCC Report DTS
4788805437-E2 Test WLAN /
All sections

DTS A3LSMAS505FN Grant

4788805437-E3 | Test | CC RePOrBLE

All sections
FCC Report BT /

DSS A3LSMA505FN Grant 4788805437-E4 Test Al sections
FCC Report UNII

NIl A3LSMA505FN Grant 4788805437-E5 Test WLAN /

All sections

FCC Report
A3LSMA505FN Grant 4788805437-E6 Test ANT+/

All sections

DXX

FCC Report
A3LSMA505FN Grant 4788805437-E7 Test NFC /
All sections
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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
ANSI C63.10-2013.

ogrwNE

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/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
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 2.32 dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac, ANT+ and NFC.
This test report addresses the NIl (UNII) operational mode.

5.1.MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode

[MHZ] [dBm] [mMW]
802.11a 14.78 30.06

5180 - 5240
802.11n HT20 15.15 32.73
5190 - 5230 802.11n HT40 11.62 14.52
5210 802.11ac VHT80 10.45 11.09
802.11a 10.01 10.02

5260 - 5320
802.11n HT20 9.73 9.40
5270 - 5310 802.11n HT40 8.06 6.40
5290 802.11ac VHT80 7.20 5.25
802.11a 13.15 20.65

5500 - 5720
802.11n HT20 12.83 19.19
5510 - 5710 802.11n HT40 10.14 10.33
5530 - 5690 802.11ac VHT80 8.85 7.67
802.11a 15.40 34.67

5745 - 5825
802.11n HT20 14.70 29.51
5755 - 5795 802.11n HT40 13.88 24.43
5775 802.11ac VHT80 12.70 18.62
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5.2. DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency Range Antenna Gain
[MHZ] [dBi]
5150 - 5250 -3.57
5250 - 5350 201
54L7”c;I ! 2(7:25 14l
5725 - 5850 -1.88

5.3. 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 Y orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in the Y orientation.

Based on the baseline scan, the worst-case data rates were:
802.11a mode: 6 Mbps

802.11n HT20 mode: MCSO0

802.11n HT40 mode: MCSO

802.11ac VHT80mode: MCSO

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

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA200 R37KC3B0O1GORC3 N/A
Data Cable SAMSUNG EP-D140AWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
/O CABLES
DC Power Mini-USB Shielded 1.2m N/A
Audio Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

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

EUT Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

AC ADAPTER

RECEIVER

MAIN POWER SOURCE
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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 New 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 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-09-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-07-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-06-19
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-19
Average Power Sensor Agilent / HP u2000 MY54270007 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7004-10 2 08-07-19
Attenuator PASTERNACK PE7087-10 A009 08-08-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-26-19
LISN R&S ENV-216 101837 08-09-19
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 Description Test Limit Test Test Result
Section Condition
15.407(e) 6dB Band width (5.8Ghz) 500KHz PASS
15.407 TX Cond. Power 5.15-2.25, 5.25- <24dBm or PASS
@) 5.35 & 5.47-5.725 11+10Log(OBW)
15.407 < 30dBm or
@(@3) TX Cond. Power 5.725-5.825 17+10Log(OBW) Condcuted PASS
15.407
PSD (5.2,5.3,5.5GHz) <11dBm PASS
@)
15.407 PSD (5.8GHz) 30dBm per 500kHz PASS
(@)
15.207 (a) |AC Power Line conducted Section 10 PASS
emissions
Radiated
15.407 (b) . . L
<
& 15.209 Radiated Spurious Emission 54dBuV/m PASS
1(":1;8)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 B.

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

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

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

Conducted Output Power : KDB 789033 D02 v02r01, Section E.3.a(Method PM)

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

Unwanted emissions in restricted bands : KDB 789033 D02 v02r01, Section G.

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

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

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v02r01 Zero-Span Spectrum Analyzer Method.

9.1. ONTIME AND DUTY CYCLE RESULTS

ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
Mode B X Cycle |Correction Factor| Minimum VBW

[msec) [[msec]| [linear] [%] [dB] [kHZz]

802.11a 2.736 | 2.800 0.977 97.7% 0.10 0.365
802.11n HT20 2.544 | 2.608 0.975 97.5% 0.11 0.393
802.11n HT40 1.244 | 1.335 0.932 93.2% 0.31 0.804
802.11ac VHT80 0.600 | 0.701 0.856 85.6% 0.67 1.666

9.2. DUTY CYCLE PLOTS

PNO: Fast

IFGain:Low

s~ Trig: RF Burst
Atten: 40 dB

10 dBidiv__Ref 30.00 dBm
Log

Pkl ‘

100

0.0

100

200

300

-40.0

00

a mode

600

Center 5.500000000 GHz

Span 0 Hz

Res BW 8 MHz

e vobg R s ———— ————
1

t
t (A)
t (a)

2.810ms
2736 ms (A)
2.800 ms (A)

#VBW 50 MHz

T
15.49 dBm
1.05dB
-0.10dB

Sweep 10.00 ms (20001 pts)

FUNCTION | FUNCTION WIDTH

FUNCTION VALUE

STATUS
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Keysight Spectrum Analyzer - Swept SA

[ =T |

E

RL | RF [50@ DC |

CORREC | [ SENSE:INT]

ALTGN AUTO | 01:31:37 PMDec 21, 2018

PNO: Fast —+— 11ig: RF Burst

Avg Type: Log-Pwr TRACE]

IFGain:Low Atten: 40 dB DET|P
AMkKr3 2.608 ms
10 dB/div__Ref 30.00 dBm 0.03 dB
. | 4 | | |
200} i i i 5 7 i
10.0 PN i Ao
0.00
-100
-200
-300
n HT20 a0
500
mode
Center 5.500000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (20001 pts)
5 T R st S S
1 N t 2.608 ms 15.94 dBm
2 A1 t (A) 2.544 ms (A) -2.87 dB
A1 t (a) 2608 ms (A) 0.03dB
4
5 =
6
7
8
9
10 [
1 ad

BN Keysight Spectrum Analyzer - Swept SA

STATUS

RL [ RF [50Q DC |

CORREC | [ SENSE:INT]

ALIGN AUTO |

o~  Trig: RF Burst

Avg Type: Log-Pwr

PNO: Fast
IFGain:Low Atten: 40 dB
AMKI3 1,335 ms
{0 deidiy_Ref 30.00 dBm -0.14 dB
e T T
o} 9 OB ]
0.00
-100
-200
-300
NHT40 ||«
-500
mode
Center 5.510000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (20001 pts)
1 N t 1327 ms 6.50 dBm
2 A t (A) 1244 ms (A) -0.10dB
4 A t (A) 1.335ms (A) -0.14dB
5 =
6
7
8
9
10 [
1 e

BE Keyoght Spectrom Andyeer - Swept oA

STATUS

RL | RE [soa oc |

Correc | [ sensean

ALIGN AUTO

PNO: Fast —+— 1rig: RF Burst

Avg Type: Log-Pwr

IFGain:Low Atten: 40 dB
AMkr3 700.8 ps
10 dB/div__Ref 30.00 dBm -0.82 dB
B \ \ \ \
! \ \ | \
0.00 J> J'
-10.0 e 1L (MK B A il L Bl i
-200
-300
ac VHT80
500
mode
Center 5.530000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
[ vobg TR sc——————— T~ T uncron T runcronwom -
1 N t 701.1us -0.58 dBm
2 A t (A) 600.1 us (A) 266dB
A1 t (A) 700.8 us (A) -0.82dB

STATUS
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9.3. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01r03: 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

9.3.1.802.11a MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHZz]
Low 5180 23.83
Mid 5200 23.27
High 5240 24.22
Worst 24.22

9.3.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHZz]
Low 5180 24.76
Mid 5200 21.70
High 5240 23.51
Worst 24.76

9.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHZz]
Low 5190 38.49
High 5230 39.17
Worst 39.17

9.3.4.802.11ac VHT80 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHZz]
Middle 5210 77.23
Worst 77.23

DATE: FEB 19, 2018
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9.3.5.802.11a MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHz]
Low 5260 17.69
Mid 5300 18.04
High 5320 18.36
Worst 18.36

9.3.6.802.11n HT20 MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHZz]
Low 5260 18.71
Mid 5300 18.68
High 5320 18.76
Worst 18.76

9.3.7.802.11n HT40 MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5270 38.39
High 5310 38.35
Worst 38.39

9.3.8.802.11ac VHT80 MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Worst 76.85

DATE: FEB 19, 2018
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9.3.9.802.11a MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth

Channel
[MHZz] [MHZz]
Low 5500 34.15
Mid 5580 34.09
High 5700 32.23
Straddle 5720 18.38
Worst 34.15

9.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth

Channel
[MHZz] [MHZz]
Low 5500 33.78
Mid 5580 33.62
High 5700 29.73
Straddle 5720 19.33
Worst 33.78

9.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth

Channel
[MHz] [MHz]
Low 5510 75.46
Mid 5590 4417
High 5670 39.22
Straddle 5710 34.55
Worst 75.46

9.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5530 77.07
High 5610 76.88
Straddle 5690 73.45
Worst 77.07
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9.3.13. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel

[MHZz] [MHZz]

Straddle 5720 8.38
Low 5745 35.05
Mid 5785 32.82
High 5825 31.28
Worst 35.05

9.3.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel

[MHZz] [MHZz]

Straddle 5720 9.33
Low 5745 34.65
Mid 5785 33.36
High 5825 30.72
Worst 34.65

9.3.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHZz]
Straddle 5710 4.55
Low 5755 74.30
High 5795 71.10
Worst 74.30

9.3.1. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Straddle 5690 3.45
Middle 5775 120.40
Worst 120.40

DATE: FEB 19, 2018
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9.3.2. 26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keysight Specirum Anslyzer - Occupied BV
R " a e

] Center Freq: 5.180000000 GHz
> Trig: Free Run AvglHold: 1001130
#Aren: 20dB

AFGain:Low

=
174656 PM 1an 29, 2018 r
Radio Std: Hone |

Keysght Specirum Anshyae: - Decupied B
R R [

Radic Device: BTS AFGain:Low

"~ Center Freq: 5.200000000 GHz

o]l
07:47:41 PHJan 25,2015
Radio Std: Nene
AvglHeld: 1001100
Radia Device: BTS

0 dBidiv Ref 20.00 dBm
g

Ref 20.00 dBm

0 dB/div
g

Center 5.18 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 14.6 dBm
16.108 MHz

Transmit Freq Error 45.621 kHz OBW Power 99.00 %

x dB Bandwidth 23.83 MHz xdB -26.00 dB

Span 40 MHz,
Sweep 1.333ms

Center 5.2 GHz
#Res BW 200 kHz

Occupied Bandwidth

16.144 MHz
Transmit Freq Error 57.666 kHz
x dB Bandwidth 23.27 MHz

Span 40 MHz
#VBW 620 kHz Sweep 1.333 ms|

Total Power 14.0 dBm

OBW Power 99.00 %

xdB -26.00 dB

11la Mode High Channel

Keysight Specirum Anslyzer - Occupied BV
R " a e

=
074628 PM 1an 29, 2018

] entar Freq: 5.240000000 GHz Radio $td: None
- Trig: Fres Run AvglHold: 1001100
AFGainLow #Atten: 20 4B Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VEW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 14.3 dBm
16.244 MHz
Transmit Freq Error 78.308 kHz OBW Power 99.00 %
x dB Bandwidth 24.22 MHz x dB -26.00 dB
usc. am

Page 26 of 261

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: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

Vorsght Specirar Aralyees - Occupicd B — Tyt Spectrurm Sinbyees - Occupied BW. = =

AL R g ] aiGn ArTo__| 07:58:45 P Jan 29, 2015 RL [ [_comn Zil ALiGH AL 07:59:27 PbJan 25,2015

| Center Freq: 5.160000000 GHz Radio $td: None [ Center Freq: 5.200000000 GHz Radio Std: None
. Trig: Fres Run Avg[Hold: 1001100 e Trig: FreeRun AvglHald: 1001100
AFGainLow #Anen: 20 4B Radio Device: BTS AFGain:Low #Atten: 20 4B Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm

Log Log
Center 5.18 GHz Span 40 MHz. Center 5.2 GHz Span 40 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 14.1 dBm Occupied Bandwidth Total Power 14.0 dBm

17.121 MHz 17.128 MHz

Transmit Freq Error 42.097 kHz OBW Power 99.00 % Transmit Freq Error 54.426 kHz OBW Power 99.00 %

x dB Bandwidth 24.76 MHz xdB -26.00 dB x dB Bandwidth 21.70 MHz xdB -26.00 dB
usc. matus wsa sTaTus

11n HT20 Mode High Channel

Veysight Spectrum Alyzer - Decupied BV =

RL Al = N1 ALIGN ALY I 08:00:26 PH Jan 29, 2019

| Center Freq: 5240000000 GHz Radio $td: None
. Trig: Fres Run Avg[Hold: 1001100
AFGainLow #Anen: 20 4B Radio Device: BTS
0 dBldiv Ref 20.00 dBm

Log
Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 14.0 dBm
17.189 MHz

Transmit Freq Error 58.344 kHz OBW Power 99.00 %

x dB Bandwidth 23.51 MHz xdB -26.00 dB
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REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

Neyeight Speciram Blyzer - Decupied B = [P — w—T =
AL R g icn 08:20:20 P 1an 25, 2015 [ [ [_comn T i 08:20:57 PhJan 25,2015
| Center Freq: 5.190000000 GHz Radio $td: None [ Center Freq: 5.230000000 GHz Radio Std: None
. Trig: Fres Run Avg|Hold: 1001100 e Trig: FreeRun AvglHold: 1001100
AFGainLow #Anen: 20 4B Radio Device: BTS AFGain:Low #Atten: 20 4B Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Log Log
Center 5.19 GHz Span 80 MHz Center 5.23 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 13.0dBm Occupied Bandwidth Total Power 12.7 dBm
34.894 MHz 34.893 MHz
Transmit Freq Error 165.95 kHz OBW Power 99.00 % Transmit Freq Error 111.80 kHz OBW Power 99.00 %
x dB Bandwidth 38.40 MHz xdB -26.00 dB x dB Bandwidth 39.17 MHz xdB -26.00 dB
usc. am wsa TATUS

UNII 5.2 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Middle Channel

Keysight Specirum Anslyzer - Occupied BV
R " a e

] "~ Center Freq: 5.210000000 GHz

=
08:49:35 PM 1an 29, 2018

Radio Std: None
s Trig: FreeRun AvglHold: 1001100
AFGainLow #Atten: 20 0B Radia Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.21 GHz Span 160 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333ms
Occupied Bandwidth Total Power 12.8 dBm
70.151 MHz
Transmit Freq Error 261.64 kHz OBW Power 99.00 %
x dB Bandwidth 77.23 MHz xdB -26.00 dB
usc. am
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REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Vorsght Specirar Aralyees - Occupicd B — Tyt Spectrurm Sinbyees - Occupied BW. = =

AL R g ] aiGn ArTo__| 07:45:17 P 1an 29, 2015 RL [ [_comn T Zil ALiGH AL 07:50:17 PhJan 25,2015

| Center Freq: 5.260000000 GHz Radio $td: None [ Center Freq: 5.300000000 GHz Radio Std: None
. Trig: Fres Run Avg[Hold: 1001100 e Trig: FreeRun AvglHald: 1001100
AFGainLow #Anen: 20 4B Radio Device: BTS AFGain:Low #Atten: 20 4B Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm

Leg Log
Center 5.26 GHz Span 40 MHz. Center 5.3 GHz Span 40 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 10.1 dBm Occupied Bandwidth Total Power 114 dBm

15.820 MHz 15.865 MHz

Transmit Freq Error 34.590 kHz OBW Power 99.00 % Transmit Freq Error 54.784 kHz OBW Power 99.00 %

x dB Bandwidth 17.69 MHz xdB -26.00 dB x dB Bandwidth 18.04 MHz xdB -26.00 dB
usc. matus wsa sTaTus

11la Mode High Channel

Vorsght Specirar Aralyees - Occupicd B —
AL 7 , ‘ aiGn ArTo__| 07:50557 P Jan 29, 2015
| Center Freq: 5.320000000 GHz Radio $td: None
. Trig: Fres Run Avg[Hold: 1001100
AFGainLow #Anen: 20 4B Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Leg
Center 5.32 GHz Span 40 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 11.4dBm
15.876 MHz
Transmit Freq Error 52.055 kHz OBW Power 99.00 %
x dB Bandwidth 18.36 MHz xdB -26.00 dB
usc. matus
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REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode M

iddle Channel

Veysight Spectrum Alyzer - Decupied BV = Veysight Speciram Arlyzer- Decupied D =

AL R g ] AGr Al 080122 P 1an 29, 2015 RL [ [_comn ALiGH AL 08:01:56 PhJan 25,2015

| Center Freq: 5.260000000 GHz Radio $td: None [ ;- 5.300000000 GHz Radio Std: None
s Trig: FreeRun Avg[Hold: 1001100 un AvglHald: 1001100
AFGain:Low #itten: 20 6B Radio Device: BTS AFGain:Low Radio Device: BTS

0 dBidiv Ref 20.00 dBm 0 dBJd Ref 20.00 dBm
Leg Log
Center 5.26 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 9.74 dBm Occupied Bandwidth 11.0dBm

16.759 MHz 16.818 MHz

Transmit Freq Error 53.241 kHz OBW Power 99.00 % Transmit Freq Error 50.611 kHz 99.00 %

x dB Bandwidth 18.71 MHz xdB -26.00 dB x dB Bandwidth 18.68 MHz -26.00 dB
usc. TATUS wsa TATUS

11n HT20 Mode High Channel

Vorsght Specirar Aralyees - Occupicd B —

AL 7 , ‘ AGr Al 080301 P 1an 29, 2015

| Center Freq: 5.320000000 GHz Radio $td: None
. Trig: Fres Run Avg[Hold: 1001100
AFGainLow #Anen: 20 4B Radio Device: BTS

0 dBidiv Ref 20.00 dBm
Leg
Center 5.32 GHz Span 40 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 11.2dBm

16.824 MHz

Transmit Freq Error 64.782 kHz OBW Power 99.00 %

x dB Bandwidth 18.76 MHz xdB -26.00 dB
usc. TATUS
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REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

Keysight Spectrum Analyzer - Decupied B
R [ ®

AFGain:Low

Center Freq: 5270000000
rig: Free Run

#Atten: 20 4B

GHz
AvglHold: 1001100

=
08:21:48 PM Jan 25, 2018

Veysight Sperirum Anshyzer - Decupied B
i [ E T cora

Radio $td: None

Radio Device: BTS

Center Freq: 5310000000 GHz
rig: Free Run AvglHold: 1001100
#Atten: 20 4B

=
225250 25,2015
Radio Std: None

Radio Device: BTS

0 dBldiv Ref 20.00 dBm

0 dBJdiv Ref 20.00 dBm

Log

Center 5.27 GHz
#Res BW 390 kHz

Occupied Bandwidth

34.835 MHz
Transmit Freq Error 140.99 kHz
x dB Bandwidth 38.30 MHz

#VBW 1.2 MHz

Total Power

OBW Power
x dB

9.59 dBm

99.00 %
-26.00 dB

Span 80 MHz,
Sweep 1.333 ms

Center 5.31 GHz
#Res BW 390 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 1.2 MHz
Total Power 10.3 dBm
OBW Power 99.00 %
xdB -26.00 dB

Span 80 MHz
Sweep 1.333 ms|

UNII 5.3 GHz IEEE 802.11ac VHT80 mode

11lac VHT80 Mode Middle Chan

Keysight Spectrum Analyzer - Decupied B
R , ®

GHz

nel

=
0B:50:16 PM Jan 25, 2018

] Center Freq: 8280000000 Radio Std: None
s Trig: FreeRun Avg[Hold: 1001100
M GainLow #Atten: 20 dB Radia Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.29 GHz Span 160 MHz
#Res BW 1 MHz #VEW 3 MHz Sweep 1.333ms
Occupied Bandwidth Total Power 10.3 dBm
70.010 MHz
Transmit Freq Error 301.86 kHz OBW Power 99.00 %
x dB Bandwidth 76.85 MHz xdB -26.00 dB
usc. am
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REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Veysight Spectrum Alyzer - Decupied BV = Veysight Speciram Arlyzer- Decupied D ==
RL Al = 1 N1 ALIGN ALY T 07:52:01 PM Jan 29, 2019 RL H IE I A T ACIGN ALT 07:52:55 PH Jan 29, 2019
| Center Freq: 5500000000 GHz Radio Std: None [ Center Freq: 5.580000000 GHz Radio $td: None
- Trig: Free Run Avg|Hold: 100100 g Trig: Free Run Avg|Hold: 1001100
AFGaindow #Aren: 20 dB Radio Device: BTS AFGain:Low #Atten: 20 4B Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dB/div Ref 20.00 dBm
Log Log
Center 5.5 GHz Span 40 MHz Center 5.58 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 17.6 dBm Occupied Bandwidth Total Power 18.6 dBm
21.526 MHz 20.708 MHz
Transmit Freq Error -1.7396 MHz OBW Power 99.00 % Transmit Freq Error -1.2475 MHz OBW Power 99.00 %
x dB Bandwidth 34.15 MHz x dB -26.00 dB x dB Bandwidth 34.09 MHz x dB -26.00 dB
usc smarus s status
Veysight Spectrum Alyzer - Decupied BV = Veysight Speciram Arlyzer- Decupied D ==
RL Al = 1 N1 ALIGN ALY 07:53:35 PM Jan 29, 2019 RL H IE I A T ACIGN ALT 07:54:37 PH Jan 29, 2019
| Center Freq: 5700000000 GHz Radio Std: None [ Center Freq: £.720000000 GHz Radio $td: None

H;
—». Trig: Free Run AvglHold: 1001100

AFGain:Low #htten: 20 6B Radio Device: BTS

H
AvglHold: 1001100

s Trig: Free Run

AFGain:Low #Atten: 20 dB Radio Device: BTS

0 dBidiv Ref 20.00 dBm

Bidiv Ref 20.00 dBm

Center 5.7 GHz

Span 40 MHz
#Res BW 200 kHz

#VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 17.8 dBm
19.132 MHz

Transmit Freq Error -1.2483 MHz OBW Power 99.00 %

x dB Bandwidth 32.23 MHz x dB -26.00 dB

Center 5.72 GHz

Span 40 MHz
#Res BW 200 kHz

#VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 17.5 dBm
18.515 MHz

Transmit Freq Error -1.0153 MHz OBW Power 99.00 %

x dB Bandwidth 26.75 MHz x dB -26.00 dB
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REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Mlddle Channel

Kwnip!mmnnﬁyzu ‘Decupied BW

AFGain:Low

Center Freg: 5500000000 G)

—».  Trig: Free Run
#Aren: 20 0B

Hz
AvglHold: 1001100

o fla
DB:0H4:08 PM Jan 25, 2018
Radio Std: None

Radio Device: BTS

rqqmsp.mma.m Gecupied B

AFGain:Low

s Trig: Free Run

Center Freq: 5500000000 GHz
AvglHold: 1001100
#Atten: 20 4B

=
08:04:46 Ph Jan 29, 2015
Radio $td: None

Radio Device: BTS

Ref 20.00 dBm

Bidiv Ref 20.00 dBm

Center 5.5 GHz
#Res BW 200 kHz

Occupied Bandwidth

21.238 MHz
Transmit Freq Error -1.4020 MHz
x dB Bandwidth 33.78 MHz

#VBW 620 kHz

Total Power

OBW Power
x dB

17.9 dBm

99.00 %
-26.00 dB

Span 40 MHz

Sweep 1.333ms

Center 5.58 GHz
#Res BW 200 kHz

Occupied Bandwidth

20.674 MHz
Transmit Freq Error -1.2628 MHz
x dB Bandwidth 33.62 MHz

#VBW 620 kHz
Total Power 18.4 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333 ms

11n HT20 Mode ngh Channel

11n HT20 Mode Straddle Channel

I —— = Vg Specram Amshyees - Decopied D ==
08:05:36 PM Jan 29, 2019 RL H IE I T ACIGN ALT 08:06:17 PH Jan 29, 2019
] Center Frag: 5700000000 GHz Radio Sta: None [ Center Freg; 5.720000000 GHz Radio $td: None
- Trig: Free Run Avg|Hold: 100100 g Trig: Free Run Avg|Hold: 1001100
AFGainLow #Aren: 20 dB Radio Device: BTS AFGain:Low #Anten: 20 dB Radio Device: BTS
0 dBid: Ref 20.00 dBm 0 dB/div Ref 20.00 dBm
Log Log
Center 5.7 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 17.8 dBm Occupied Bandwidth Total Power 17.5 dBm
19.535 MHz 19.175 MHz
Transmit Freq Error -1.0299 MHz OBW Power 99.00 % Transmit Freq Error -B87.15 kHz OBW Power 99.00 %
x dB Bandwidth 29.73 MHz x dB -26.00 dB x dB Bandwidth 28.66 MHz x dB -26.00 dB
o aTus wsa s

Page 33 of 261

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




REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode Middle Channel

T

I —— = E—— =
B GB:38:06 P Jan 25,2015 A 08:2535 P 1an 25, 2015
| Cermr Freq: 8 510000000 GH Radio Std: None ] "Center Freq: 5830000000 GHz Radio $td: None
i Run ‘AvglHold: 1001100 Tri AvglHold: 100100
#FGainiLow Shtare 2048 Radio Device: BTS HIFGainiLow #Anen: 20 dB Radio Device: BTS
0 dBid: Ref 20.00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 5.51 GHz Span 80 MHz Center 5.59 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms| #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms
Occupied Bandwidth Total Power 14.6 dBm Occupied Bandwidth Total Power 14.6 dBm
36.072 MHz 35.270 MHz
Transmit Freq Error -102.06 kHz OBW Power 99.00 % Transmit Freq Error -59.331 kHz OBW Power 99.00 %
x dB Bandwidth 75.46 MHz x dB -26.00 dB x dB Bandwidth 44.17 MHz x dB -26.00 dB
usc s s sans
I —— == Veysght Specirum Amtyee - Oecupied B =
08:47:05 PH Jan 29, 2019 R [ IE AR 08:55:06 PM Jan 25, 2019
| Cermr Freq: 8 570000000 GH Radio Std: None ] CemerFuq smuooom sm Radio $td: None
Run Avg|Hold: 100100 Avg|Hald: 100100
#FGainiLow Shtare 2048 Radio Device: BTS HIFGainiLow SAten 2048 Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 5.67 GHz Span 80 MHz Center 5.71 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms| #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms
Occupied Bandwidth Total Power 15.8 dBm Occupied Bandwidth Total Power 14.6 dBm
34.980 MHz 34.912 MHz
Transmit Freq Error -19.531 kHz OBW Power 99.00 % Transmit Freq Error -1.060 kHz OBW Power 99.00 %
x dB Bandwidth 39.22 MHz x dB -26.00 dB x dB Bandwidth 39.09 MHz x dB -26.00 dB
usc s s sans
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REPORT NO: 4788862444-E5V1 DATE: FEB 19, 2018
FCC ID: ASLSMAS505FM

UNII 5.5 GHz IEEE 802.11ac VHT80 mode

1lac VHT80 Mode Low Channel 1lac VHT80 Mode High Channel

Tosa o Crpea oY = = T e B0 =
& I 08:52:02 PH Jan 29, 2013 08:53:02 PM Jan 25, 2019
| Cemr Freg: 8530000000 Gz Radio Std: None ] Cemeanq smumm sm Radio $td: None
e Run Avg|Hold: 100100 . rig: Fi AvglHold: 100100
#FGainiLow Shtare 2048 Radio Device: BTS AFGainiLow SAten 2048 Radio Device: BTS

0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log og
Center 5.53 GHz Span 160 MHz| Center 5.61 GHz Span 160 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms| #Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms

Occupied Bandwidth Total Power 12.7 dBm Occupied Bandwidth Total Power 12.8 dBm

70.044 MHz 70.105 MHz
Transmit Freq Error 119.44 kHz OBW Power 99.00 % Transmit Freq Error 5.130 kHz OBW Power 99.00 %
x dB Bandwidth T7.07 MHz x dB -26.00 dB x dB Bandwidth 76.88 MHz x dB -26.00 dB

1lac VHTS80 Mode Straddle Channel

[ —— =
& I 03:00:25 PH Jan 29, 2013
| Cemu Freq: SE0000000 Gtz Radio Std: None
N 3 Run Avg|Hold: 100100
AFGaindLow Shtare 2048 Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.69 GHz Span 160 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 13.8 dBm
70.251 MHz
Transmit Freq Error -111.31 kHz OBW Power 99.00 %
x dB Bandwidth 76.89 MHz x dB -26.00 dB
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REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel

xz,-gmq,uwmn.u,m ‘Orcupied B4

Cermr qu 5745000000

aHz
Avg|Hold: 1001100

=
07:55:33 PhJan 26, 2015
Radio Std: None

AFGainLow Shtare 2048 Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.745 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 19.6 dBm
22.301 MHz
Transmit Freq Error -1.1814 MHz OBW Power 99.00 %
x dB Bandwidth 35.05 MHz x dB -26.00 dB

11a Mode Middle Channel

1la Mode ngh Channel

xz,-gmq,uwmn.u,m ‘Orcupied B4

= P e -G

=
0756:24 P 2an 25, 2015 7:57:12 P 1an 29, 2015
| Cemer s 785000000 GHz Radio Std: None ] CemerFuq sazooooom cHz isdio St Nana
Avg|Hold: 100100 ig: Fi Avg|Hald: 100100
#FGainiLow Satr 2048 Radio Device: BTS AFGainiLow Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 5.785 GHz Span 40 MHz Center 5,825 GHz Span 40 MHz,
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms| #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 18.4 dBm Occupied Bandwidth 17.9 dBm
21.082 MHz 19.500 MHz
Transmit Freq Error -970.60 kHz OBW Power 99.00 % Transmit Freq Error -679.17 kHz 99.00 %
x dB Bandwidth 32.82 MHz x dB -26.00 dB x dB Bandwidth 31.28 MHz -26.00 dB
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REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

[ —— =
= 080116 P9 Jan 25, 2015
| Cermr Freq: STASCO0000 Gtz Radio Std: None
Run Avg|Hold: 100100
AFGaindLow Shtare 2048 Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.745 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 19.5dBm
22.168 MHz
Transmit Freq Error -1.1969 MHz OBW Power 99.00 %
x dB Bandwidth 34.65 MHz x dB -26.00 dB

11n HT20 Mode High Channel

11n HT20 Mode Mlddle Channel

Tosa o Crpea oY = = T e B0 =T=
= 08:05:10 P9 2an 25, 2015 8:10:45 P 1an 29, 2015
| Cemu Freq: STOS000000 Gtz Radio Std: None ] Cemeanq sezsuooom sm isdio S e
: Free Run walHold: 1001100 rig: valHald: 100/100
AFGaindLow Shver: 2068 Radio Device: BTS HIFGainiLow SAten 2048 Radio Device: BTS

0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
Center 5.785 GHz Span 40 MHz Center 5,825 GHz Span 40 MHz,
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms, #Res BW 200 kHz #VBW 620 kHz Sweep 1333 ms

Occupied Bandwidth Total Power 18.3 dBm Occupied Bandwidth Total Power 17.9 dBm

20.964 MHz 19.180 MHz
Transmit Freq Error -893.66 kHz OBW Power 99.00 % Transmit Freq Error -605.22 kHz OBW Power 99.00 %
x dB Bandwidth 33.36 MHz x dB -26.00 dB x dB Bandwidth 30.72 MHz x dB -26.00 dB
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REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel 11n HT40 Mode High Channel

Tosa o Crpea oY e Ve Specram e Gecoped B0 =T=

5:55:06 i Jan 29, 2015 " W E S P Jan 25, 2010
| Cemu Freq; 8788000000 Gtz o St Nane ! ] CemerFuq 5795000000 sm Fisdio St Nana
ig: Free Run Avg|Hold: 100100 Run Avg|Hald: 100100
AFGaindLow Shver: 2068 Radio Device: BTS AFGainiLow Savin. 2048 Radio Device: BTS

0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
Center 5.755 GHz Span 80 MHz Center 5.795 GHz Span 80 MHz,
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms| #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms

Occupied Bandwidth Total Power 20.4 dBm Occupied Bandwidth Total Power 19.2 dBm

43.328 MHz 39.412 MHz
Transmit Freq Error -3.4305 MHz OBW Power 99.00 % Transmit Freq Error -1.6792 MHz OBW Power 99.00 %
x dB Bandwidth 74.30 MHz x dB -26.00 dB x dB Bandwidth 71.10 MHz x dB -26.00 dB

UNII 5.8 GHz IEEE 802.11ac VHT80 mode

1lac VHTS80 Mode Middle Channel

I —— =
08:54:30 P Jan 25,2015
| "Cener Frag: 5775000000 oz Radio Std: None
—». Trig: Free Rui Avg|Hold: 1001100
AFGainLow st 2008, Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.775 GHz Span 160 MHz|
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 18.8 dBm
71.656 MHz
Transmit Freq Error -500.88 kHz OBW Power 99.00 %
x dB Bandwidth 120.4 MHz x dB -26.00 dB
usc. T
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9.4. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01r02: The transmitter output is
connected to a spectrum analyzer with the RBW set to approximately 1% to 5% of OBW, the
VBW >= 3 x RBW, single sweep.

Page 39 of 261

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: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

RESULTS

9.4.1. 802.11a MODE IN THE 5.2 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5180 16.02
Mid 5200 16.10
High 5240 16.09
Worst 16.10

9.4.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHz]
Low 5180 17.09
Mid 5200 17.13
High 5240 17.11
Worst 17.13

9.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5190 34.82
High 5230 34.79
Worst 34.82

9.4.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

Frequency 99% Bandwidth
Channel
[MHz] [MHz]
Middle 5210 70.16
Worst 70.16
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9.4.5.802.11a MODE IN THE 5.3 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5260 15.86
Mid 5300 15.91
High 5320 15.94
Worst 15.94

9.4.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHz]
Low 5260 16.77
Mid 5300 16.88
High 5320 16.88
Worst 16.88

9.4.7.802.11n HT40 MODE IN THE 5.3 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5270 34.80
High 5310 34.79
Worst 34.80

9.4.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Middle 5290 70.09
Worst 70.09

Page 41 of 261

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: 4788862444-E5V1 DATE: FEB 19, 2018

FCC ID: ASLSMAS505FM

9.4.9. 802.11a MODE IN THE 5.5 GHz BAND

Frequency 99% Bandwidth

Channel
[MHz] [MHz]
Low 5500 17.82
Mid 5580 17.04
High 5700 16.69
Straddle 5720 13.22
Worst 17.82

9.4.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Frequency 99% Bandwidth
Channel
[MHz] [MHZz]
Low 5500 18.49
Mid 5580 17.71
High 5700 17.55
Straddle 5720 13.71
Worst 18.49

9.4.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Frequency 99% Bandwidth

Channel
[MHZz] [MHZz]
Low 5510 35.45
Mid 5590 34.94
High 5670 34.88
Straddle 5710 3243
Worst 35.45

9.4.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND

Frequency 99% Bandwidth
Channel
[MHz] [MHz]
Low 5530 70.02
High 5610 70.05
Straddle 5690 70.07
Worst 70.07
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9.4.13. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel

[MHz] [MHz]

Straddle 5720 3.22
Low 5745 18.15
Mid 5785 17.31
High 5825 16.57
Worst 18.15

9.4.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel

[MHz] [MHz]

Straddle 5720 3.71
Low 5745 18.63
Mid 5785 17.82
High 5825 17.48
Worst 18.63

9.4.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHz]
Straddle 5710 2.43
Low 5755 36.37
High 5795 35.62
Worst 36.37

9.4.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Straddle 5690 0.07
Middle 5775 70.91
Worst 70.91

DATE: FEB 19, 2018
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9.4.17. 99% BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keysight Spectrum Anshyzer - Occupeed B
R . F

#FGainLow

sAten: 20 dB

"~ Center Freq: 5.180000000 GHz
. Trig: Fres Run

=
02 s 5 20
Radio Std: None

Radia Device: BTS

Keysight Specirum Amebyae: - Decupeed B
" G 510 C 2

HFGainiLow

Center Freq: 6.200000000 GHz
s Trig: Fres Run

#Atten; 20 4B

=3
05.03:22 PM 1an 25, 2018
Radio Std: Nane

Radio Device: BTS

0 dBidiv Ref 20.00 dBm
9

0 dB/div Ref 20.00 dBm
Log

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth

16.016 MHz
Transmit Freq Error 15.472 kHz
x dB Bandwidth 23.42 MHz

#VBW 910 kHz

Total Power

OBW Power
xdB

9.23 dBm

99.00 %
-26.00 dB

Span 30 MHz
#Sweep 100 ms

Center 5.2 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

16.095 MHz

18.044 kHz
24.23 MHz

#VBW 910 kHz

Total Power

OBW Power
xdB

Span 30 MHz,

#Sweep 100 ms
9.69 dBm
99.00 %
-26.00 dB

11la Mode High Channel

Keysight Spectrum Anshyzer - Occupeed B
R R [

"~ Center Freq: 5.240000000 GHz
. Trig: Fres Run

=
02 37 5 20
Radio Std: None

#FGain:Low #Atten: 20 dB Radia Device: 8BTS
0 dBidiv Ref 20.00 dBm
Log
|

Center 5.24 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 9.70 dBm

16.089 MHz
Transmit Freq Error 22.999 kHz OBW Power 99.00 %
x dB Bandwidth 24.24 MHz xdB -26.00 dB
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

Keysight Spactrum Anshyzer - Dezupied B
AL n

“Cemter Fraq: 5180000000 GHz
: Free Run

==
55722 2,201
Radio Std: None

Keysight Specirum Aniyzes - Occupied BW.
R 0 S

“Center Frag: 5200000000 GHz
ig: Free Run

=@
07:36 PH Jan 25, 2019

5:07
Radio $td: None

#FGainiLow st 2008, Radio Device: BTS AFGainiLow Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
1
f
|
Center 5.18 GHz Span 30 MHz Center 5.2 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms. #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 9.59 dBm Occupied Bandwidth 9.80 dBm
17.086 MHz 17.126 MHz
Transmit Freq Error 29.523 kHz OBW Power 99.00 % Transmit Freq Error 20.790 kHz 99.00 %
x dB Bandwidth 24.56 MHz x dB -26.00 dB x dB Bandwidth 26.54 MHz -26.00 dB

11n HT20 Mode High Channel

eysight Spectrum s - Oezupied BOT =
RL A T N N 03:07:53 PH Jan 29, 2013
| Center Freq: 5.240000000 GHz Radio Std: None
ig: Free Run
AFGaindLow #Atton: 20 4B Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
!
Center 5.24 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 9.52 dBm
17.110 MHz
Transmit Freq Error 34.624 kHz OBW Power 99.00 %
x dB Bandwidth 25.39 MHz x dB -26.00 dB
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UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel 11n HT40 Mode High Channel
Veyeight Speciram Anghyee - Oesapied BV . . e Ve Specram e Gecoped B0 . =
AL i [ES 05:11:57 P 2an 25, 2015 " W E I Ao 5 U5:12:14 P Jan 25, 2010
| Center Freq: 5190000000 GHz Radio Std: None ] Center Freq: 5.230000000 GHz Radio $td: None
—». Trig: Free Run - ig: Free Run
AFGaindLow #Aten: 20 45 Radio Device: BTS AFGainiLow #Attan: 20 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
i
Center 5.19 GHz Span 60 MHz Center 5.23 GHz Span 60 MHz,
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms. #Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms
Occupied Bandwidth Total Power 7.26 dBm Occupied Bandwidth Total Power 7.20 dBm
34.822 MHz 34.787 MHz
Transmit Freq Error 76.864 kHz OBW Power 99.00 % Transmit Freq Error 71.217 kHz OBW Power 99.00 %
x dB Bandwidth 38.85 MHz x dB -26.00 dB x dB Bandwidth 38.48 MHz x dB -26.00 dB

UNII 5.2 GHz IEEE 802.11ac VHT80 mode

1lac VHT80 Mode Middle Channel

Weysight Specirum Angiyeer - Octupied BV
AL 0 eI
] Center Freq: 5.210000000 GHz
s Trig: FreeRun
HFGainLow £Atten; 20 4B Radia Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.21 GHz Span 120 MHz,
#Res BW 820 kHz #VBW 2.4 MHz #Sweep 100 ms,
Occupied Bandwidth Total Power 6.90 dBm
70.155 MHz
Transmit Freq Error 135.92 kHz OBW Power 99.00 %
x dB Bandwidth 76.87 MHz xdB -26.00 dB
usc. T
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Middle Channel

11a Mode Low Channel

Tosa o Crpea oY = = Yeysight Specium Amahyer Occopied BY. =T=
2 03:03:55 PH Jan 29, 2013 R [ IE Al v 4 1 [ - n 29, 2019
| "Cemer Freq: 8.260000000 GHz Radio Std: None ] Center Freq: 5.300000000 GHz isdio Sk e
Tig: Free Run rig: Free Run
AFGaindLow #Aten: 20 45 Radio Device: BTS HIFGainiLow #Anen: 20 dB Radio Device: BTS
0 dBid: Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
!
L
Center 5.26 GHz Span 30 MHz Center 5.3 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms. #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 5.78 dBm Occupied Bandwidth Total Power 6.99 dBm
15.861 MHz 15.911 MHz
Transmit Freq Error 17.534 kHz OBW Power 99.00 % Transmit Freq Error 28.631 kHz OBW Power 99.00 %
x dB Bandwidth 17.98 MHz x dB -26.00 dB x dB Bandwidth 17.68 MHz x dB -26.00 dB

11la Mode ngh Channel

[ —— =
05:04:32 P 2an 25, 2015
| Cermr Freq: §.320000000 GHz Radio Std: None
AFGaindLow Satr 2048 Radio Device: BTS
0 dBid: Ref 20.00 dBm
Log
Center 5.32 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 7.70 dBm
15.935 MHz
Transmit Freq Error 21.079 kHz OBW Power 99.00 %
x dB Bandwidth 18.90 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

Tosa o Crpea oY = = Yeysight Specium Amahyer Occopied BY. =
& 03:08:18 PH Jan 29, 2013 R [ IE Al v 3 I [ - 05:08:36 PM Jan 25, 2019
| "Cemer Freq: 8.260000000 GHz Radio Std: None ] Center Freq: 5.300000000 GHz Radio $td: None
Tig: Free Run rig: Free Run
#FGainiLow #Atton: 20 4B Radio Device: BTS AFGainiLow #Anen: 20 dB Radio Device: BTS
0 dBid: Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
|
Center 5.26 GHz Span 30 MHz Center 5.3 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms. #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 5.47 dBm Occupied Bandwidth Total Power 6.79 dBm
16.770 MHz 16.882 MHz
Transmit Freq Error 21.208 kHz OBW Power 99.00 % Transmit Freq Error 15.007 kHz OBW Power 99.00 %
x dB Bandwidth 19.18 MHz x dB -26.00 dB x dB Bandwidth 19.05 MHz x dB -26.00 dB

11n HT20 Mode ngh Channel

[ —— =
05:08:53 P 2an 25, 2015
| Cemr Freq: §.320000000 GHz Radio Std: None
AFGaindLow Satr 2048 Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
1
Center 5.32 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 6.99 dBm
16.880 MHz
Transmit Freq Error 17.743 kHz OBW Power 99.00 %
x dB Bandwidth 19.08 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

Veyeight Speciram Anghyee - Oesapied BV . e Ve Specram e Gecoped B0 . =
AL i [ES 05:12:38 P 2an 25, 2015 " n E e I ALIGH 05:12653 P Jan 28, 2015
| Cemter Freq: 8.270000000 GHz Radio Std: None ] Center Freq: 5.310000000 GHz Radio $td: None
ig: Free Run ig: Free Run
#FGainiLow #Aten: 20 45 Radio Device: BTS AFGainiLow #Anen: 20 dB Radio Device: BTS
0 dBid: Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
Center 5.27 GHz Span 60 MHz Center 5.31 GHz Span 60 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms. #Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms
Occupied Bandwidth Total Power 4.02dBm Occupied Bandwidth Total Power 5.00 dBm
34.804 MHz 34.785 MHz
Transmit Freq Error 78.020 kHz OBW Power 99.00 % Transmit Freq Error 55.634 kHz OBW Power 99.00 %
x dB Bandwidth 38.08 MHz x dB -26.00 dB x dB Bandwidth 37.80 MHz x dB -26.00 dB

UNII 5.3 GHz IEEE 802.11ac VHT80 mode

1lac VHT80 Mode Middle Channel

Keysight Spactrum Anshyzer - Dezupied B
AL 0

] ‘Center Freq: § 250000000 GHz
s Trig: FreeRun
HFGainLow £Atten; 20 4B Radia Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.29 GHz Span 120 MHz,
#Res BW 820 kHz #VBW 2.4 MHz #Sweep 100 ms,
Occupied Bandwidth Total Power 4.15dBm
70.094 MHz
Transmit Freq Error 188.37 kHz OBW Power 99.00 %
x dB Bandwidth 76.84 MHz xdB -26.00 dB
usc. T
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Tosa o Crpea oY = = Yeysight Specium Amahyer Occopied BY. =
& 05:04:53 PH Jan 29, 2019 R [ IE Al v 3 I [ - 05:05:07 PM Jan 25, 2019
| "Cener Freq: 8500000000 GHz Radio Std: None ] Center Freq: 5.580000000 GHz Radio $td: None
ig: Free Run ig: Free Run
#FGainiLow #Atton: 20 4B Radio Device: BTS AFGainiLow #Anen: 20 dB Radio Device: BTS

0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
Center 5.5 GHz Span 30 MHz Center 5.58 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms. #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.5dBm Occupied Bandwidth Total Power 14.5 dBm

17.821 MHz 17.039 MHz

Transmit Freq Error -683.64 kHz OBW Power 99.00 % Transmit Freq Error -253.46 kHz OBW Power 99.00 %

x dB Bandwidth 29.05 MHz x dB -26.00 dB x dB Bandwidth 29.91 MHz x dB -26.00 dB
usc T a stan

11la Mode ngh Channel

11a Mode Straddle Channel

Tosa o Crpea oY e Tosa o Crpea oY e
05:05:34 P 2an 25, 2015 = 05:05:45 P 2an 25, 2015
| “Canter Freq: £.700000000 Gz Radio Sta: None | "Cener Frq: 8720000000 GHz Radio Sta: None
: Free Run Trig: Free Run
#FGainiLow #Atton: 20 4B Radio Device: BTS AFGaindLow #Aten: 20 9B Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
1

Center 5.7 GHz Span 30 MHz Center 5.72 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.1 dBm Occupied Bandwidth Total Power 12.6 dBm

16.692 MHz 16.433 MHz

Transmit Freq Error -241.04 kHz OBW Power 99.00 % Transmit Freq Error -126.67 kHz OBW Power 99.00 %

x dB Bandwidth 26.50 MHz x dB -26.00 dB x dB Bandwidth 27.49 MHz x dB -26.00 dB
s - s sram
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UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low

Channel

11n HT20 Mode Middle Channel

Tosa o Crpea oY = = Yeysight Specium Amahyer Occopied BY. =
03:0%:25 PH Jan 29, 2013 R [ IE v 3 I [ - 05:05:40 PM Jan 25, 2019
| Cemu Freq: 5500000000 GHz Radio Std: None ] Center Freq: 5.580000000 GHz Radio $td: None
Trig: Free Run Trig: Free Run
#FGainiLow #Atton: 20 4B Radio Device: BTS AFGainiLow #Anen: 20 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
¥

Center 5.5 GHz Span 30 MHz Center 5.58 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms. #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 12.9 dBm Occupied Bandwidth Total Power 13.9 dBm

18.486 MHz 17.711 MHz

Transmit Freq Error -491.71 kHz OBW Power 99.00 % Transmit Freq Error -118.28 kHz OBW Power 99.00 %

x dB Bandwidth 29.63 MHz x dB -26.00 dB x dB Bandwidth 29.62 MHz x dB -26.00 dB
usc T s stan

11n HT20 Mode Straddle Channel

Tosa o Crpea oY = = Yeysight Specium Amahyer Occopied BY. =
05:04:54 PH Jan 29, 2018 R [ IE v 3 I [ - 05:10:10 PM Jan 25, 2019
| "Cemer Freq: 8700000000 GHz Radio Std: None ] Center Freq: 5720000000 GHz Radio $td: None
Trig: Free Run Trig: Free Run
#FGainiLow #Atton: 20 4B Radio Device: BTS AFGainiLow #Attan: 20 dB Radio Device: BTS

0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
Center 5.7 GHz Span 30 MHz Center 5.72 GHz Span 30 MHz,
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.2dBm Occupied Bandwidth Total Power 12.6 dBm

17.553 MHz 17.425 MHz

Transmit Freq Error -157.04 kHz OBW Power 99.00 % Transmit Freq Error -108.24 kHz OBW Power 99.00 %

x dB Bandwidth 27.00 MHz x dB -26.00 dB x dB Bandwidth 26.33 MHz x dB -26.00 dB
s - a s1an
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UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode Middle Channel

Tosa o Crpea oY = = Yeysight Specium Amahyer Occopied BY. =
03:13:15 PH Jan 29, 2013 R [ IE v 3 I [ - 05:13:34 PM Jan 25, 2019
| "Cemer Fraq: 8510000000 GHz Radio Std: None ] Center Freq: 5.530000000 GHz Radio $td: None
Trig: Free Run Trig: Free Run
#FGainiLow #Atton: 20 4B Radio Device: BTS AFGainiLow #Anen: 20 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
|
Center 5.51 GHz Span 60 MHz Center 5.59 GHz Span 60 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms. #Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms
Occupied Bandwidth Total Power 10.0 dBm Occupied Bandwidth Total Power 9.30 dBm
35.454 MHz 34.938 MHz
Transmit Freq Error -134.31 kHz OBW Power 99.00 % Transmit Freq Error -88.097 kHz OBW Power 99.00 %
x dB Bandwidth 59.78 MHz x dB -26.00 dB x dB Bandwidth 46.28 MHz x dB -26.00 dB
s - wsa s1an
Tosa o Crpea oY e Ve Specram e Gecoped B0 . =
25,3018 " W E I Ao 5 5:21:38 P Jan 25, 2018
| Cemer Fraq: 8670000000 GHz o S Nona ] Center Freq: 5710000000 GHz Radio $td: None
Trig: Free Run Trig: Free Run
#FGainiLow #Aten: 20 45 Radio Device: BTS AFGainiLow #Anen: 20 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log ‘ Log
1
[ ‘ |
Center 5.67 GHz Span 60 MHz Center 5.71 GHz Span 60 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms #Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms
Occupied Bandwidth Total Power 10.5 dBm Occupied Bandwidth Total Power 9.48 dBm
34.880 MHz 34.850 MHz
Transmit Freq Error -77.315 kHz OBW Power 99.00 % Transmit Freq Error -79.086 kHz OBW Power 99.00 %
x dB Bandwidth 39.19 MHz x dB -26.00 dB x dB Bandwidth 38.84 MHz x dB -26.00 dB
s - wsa s1an
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DATE: FEB 19, 2018

UNII 5.5 GHz IEEE 802.11ac VHT80 mode

11lac VHT80 Mode Low Channel

1lac VHT80 Mode High Channel

Veyeight Speciram Anghyee - Oesapied BV = = Yeysight Specium Amahyer Occopied BY. =
RL A N N 08:24:22 PM Jan 29, 2013 R [ IE v 3 I [ - 05:24:43 PM Jan 25, 2019
| Cemter Freq: 5530000000 GHz Radio Std: None ] Center Freq: 5.610000000 GHz Radio $td: None
Trig: Free Run ig: Free Run
#FGainiLow #Atton: 20 4B Radio Device: BTS AFGainiLow Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
i
1
I I
\ |
Center 5.53 GHz Span 120 MHz| Center 5.61 GHz Span 120 MHz
#Res BW 820 kHz #VBW 2.4 MHz #Sweep 100 ms. #Res BW 820 kHz #VBW 2.4 MHz #Sweep 100 ms
Occupied Bandwidth Total Power 6.40 dBm Occupied Bandwidth 6.75 dBm
70.020 MHz 70.046 MHz
Transmit Freq Error -6.987 kHz OBW Power 99.00 % Transmit Freq Error -153.57 kHz 99.00 %
x dB Bandwidth 76.85 MHz x dB -26.00 dB x dB Bandwidth 76.78 MHz -26.00 dB

11ac VHT80 Mode Straddle Channel

Keysight Spactrum Anshyzer - Dezupied B
AL n

#FGainiLow

“Cemter Fraq: 5.630000000 GHz
Free Run

g
#Atten: 20 6B

==
552501 o 25,2015
Radio Std: None

Radio Device: BTS

0 dBidiv Ref 20.00 dBm

Log

Center 5.69 GHz
#Res BW 820 kHz

Occupied Bandwidth

70.135 MHz
Transmit Freq Error -297.98 kHz
x dB Bandwidth 76.60 MHz

#VBW 2.4 MHz
Total Power 7.09 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 120 MHz
#Sweep 100 ms

Page 53 of 261

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




