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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-A805F/DS, SM-A805F, SM-A805X, SM-A805F/DSM

SERIAL NUMBER: R38M308CK1A (CONDUCTED)

R38M10EZ6LM, R38M308CHXX, R38M308CJ1K (RADIATED);

DATE TESTED: APR 01, 2019 - APR 09, 2019;

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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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.

Nouo,rwdhE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

218 Maeyeong-ro
X] Chamber 1
X] Chamber 2
X] 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.

42. 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 802.11a/n/ac) operational mode.

WiFi MIMO Condition

Frequency Mode Antenna 1 Antenna 2
802.11b TX / RX TX / RX
802.11g TX / RX TX / RX

2.4 GHz 802.11g MIMO TX / RX X/ RX
802.11n TX / RX TX / RX
802.11n MIMO TX / RX TX / RX
802.11a TX / RX TX / RX
802.11a MIMO TX / RX TX / RX
5 GHz 802.11n TX / RX X/ RX
802.11n MIMO TX / RX TX / RX
802.11ac TX / RX TX / RX
802.11ac MIMO TX / RX X/ RX
Simultaneous TX Condition
Frequency Supported
2.4 GHz Antenna 1 +5 GHz Antenna 2 Yes
2.4 GHz Antenna 2 +5 GHz Antenna 1 No
2.4 GHz Antenna 1 +5 GHz Antenna 1 No
2.4 GHz Antenna 2 +5 GHz Antenna 2 No
2.4 GHz Antenna 1 +5 GHz MIMO No
2.4 GHz Antenna 2 +5 GHz MIMO No
2.4 GHz MIMO + 5 GHz Antenna 1 No
2.4 GHz MIMO + 5 GHz Antenna 2 No
2.4 GHz MIMO +5 GHz MIMO No
2.4 GHz Bluetooth Antenna 1 +5 GHz Antenna 2 Yes

Spurious Emissions for Simultaneous Transmission were reported on the section 11.5.
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5.2. MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode [dBm] [mW]
[MHz] Antennal |Antenna2 Antenna |Antenna2

802.11a MIMO 19.08 80.91
5180 - 5240
802.11n HT20 MIMO 18.90 77.62
5190 - 5230 802.11n HT40 MIMO 18.57 71.94
5210 802.11ac VHT80 MIMO 16.30 42.66
802.11a MIMO 18.88 77.27

5260 - 5320
802.11n HT20 MIMO 18.67 73.62
5270 - 5310 802.11n HT40 MIMO 16.99 50.00
5290 802.11ac VHT80 MIMO 16.28 42.46
802.11a MIMO 17.36 54.45

5500 - 5720
802.11n HT20 MIMO 17.87 61.24
5510 - 5710 802.11n HT40 MIMO 18.50 70.79
5530 - 5690 | 802.11ac VHT80 MIMO 16.50 44.67
802.11a MIMO 18.51 70.96

5745 - 5825
802.11n HT20 MIMO 18.31 67.76
5755 - 5795 802.11n HT40 MIMO 18.32 67.92
5775 802.11ac VHT80 MIMO 15.93 39.17

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency Range Antenna Gain [dBI]

[MHZz] Antenna 1 Antenna 2
515L(J)N—“51250 -2.13 -2.83
52g8| ! §§5o -1.87 -2.80
54L7JoN ! 523C7:25 -1.71 -2.98
572U5N—“53;35o -1.43 -3.30
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5.4.

List of test reduction and modes covering other modes:

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

UNII 1

5150 - 5250 MHz Authorized Frequency Band (Radiated Testing)

Frequ[e Mn::;]R =i Mode Covered by
5180- 5240 802.11a legacy 1TX/CDD 2TX 802.11a 2TX CDD

5180 - 5240 802.11HT20 1TX 802.11n HT20 2TX CDD
5180 - 5240 802.11HT20 2TX SDM/CDD 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5180- 5240 802.11ac VHT20 2TX SDM/CDD 802.11n HT20 2TX CDD
5190 - 5230 802.11n HT40 1TX 802.11n HT40 2TX CDD
5190 - 5230 802.11n HT40 2TX SDM/CDD 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5190- 5230 802.11ac VHT40 2TX SDM/CDD 802.11n HT40 2TX CDD
5210 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5210 802.11ac VHT80 2TX SDM/CDD 802.11ac VHT80 2TX CDD
UNII 2A

5250 - 5350 MHz Authorized Frequency Band (Radiated Testing)

Frequ[e Mn::;]R =l Mode Covered by
5260 - 5320 802.11a legacy 1TX/CDD 2TX 802.11a 2TX CDD

5260 - 5320 802.11HT20 1TX 802.11n HT20 2TX CDD
5260 - 5320 802.11HT20 2TX SDM/CDD 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 2TX SDM/CDD 802.11n HT20 2TX CDD
5270- 5310 802.11n HT40 1TX 802.11n HT40 2TX CDD
5270- 5310 802.11n HT40 2TX SDM/CDD 802.11n HT40 2TX CDD
5270- 5310 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5270- 5310 802.11ac VHT40 2TX SDM/CDD 802.11n HT40 2TX CDD
5290 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5290 802.11ac VHT80 2TX SDM/CDD 802.11ac VHT80 2TX CDD
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UNII 2C

5470 - 5725 MHz Authorized Frequency Band (Radiated Testing)

Frequency Range Mode Covered by

[MHz]

5500 - 5720 802.11a legacy 1TX/CDD 2TX 802.11a 2TX CDD

5500- 5720 802.11HT20 1TX 802.11n HT20 2TX CDD
5500- 5720 802.11HT20 2TX SDM/CDD 802.11n HT20 2TX CDD
5500 - 5720 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5500 - 5720 802.11ac VHT20 2TX SDM/CDD 802.11n HT20 2TX CDD
5510- 5710 802.11n HT40 1TX 802.11n HT40 2TX CDD
5510- 5710 802.11n HT40 2TX SDM/CDD 802.11n HT40 2TX CDD
5510- 5710 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5510- 5710 802.11ac VHT40 2TX SDM/CDD 802.11n HT40 2TX CDD
5530 - 5690 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5530 - 5690 802.11ac VHT80 2TX SDM/CDD 802.11ac VHT80 2TX CDD
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UNII 3

5725 - 5850 MHz Authorized Frequency Band (Radiated Testing)

Frequency Range Mode Covered by

[MHz]

5745 - 5825 802.11a legacy 1TX/CDD 2TX 802.11a 2TX CDD

5745 - 5825 802.11HT20 1TX 802.11n HT20 2TX CDD
5745 - 5825 802.11HT20 2TX SDM/CDD 802.11n HT20 2TX CDD
5745 - 5825 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5745 - 5825 802.11ac VHT20 2TX SDM/CDD 802.11n HT20 2TX CDD
5755 - 5795 802.11n HT40 1TX 802.11n HT40 2TX CDD
5755 - 5795 802.11n HT40 2TX SDM/CDD 802.11n HT40 2TX CDD
5755 - 5795 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5755 - 5795 802.11ac VHT40 2TX SDM/CDD 802.11n HT40 2TX CDD
5775 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5775 802.11ac VHT80 2TX SDM/CDD 802.11ac VHT80 2TX CDD

5.5. 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 and Z, it was
determined that below orientation was worst-case orientation for each antenna. Also this EUT
have a camera pop up function when user operate front camera function. This condition was
also considered.

Worst Orientation
Band Camera Pou-up Normal
X Y Z X Y YA
ANTENNA 1(SISO) O
ANTENNA 2(SISO) O
ANTENNA ALL(MIMO) (@)

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

802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
802.11ac VHT80mode: MCSO

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

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M1E50KV1SE3 N/A
Data Cable SAMSUNG EP-DA905BBE N/A N/A
Earphone SAMSUNG GHSS028-W4 N/A N/A

/O CABLE

1 DC Power 1 C Type Shielded 1.1m N/A
2 Audio 2 C Type Unshielded 1.2m 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 Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

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 08-14-20
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
Combiner WEINCHEL 1575 2150 08-08-19
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 HFH2-72 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)

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

KDB 789033 D02 v02r01, Section E.2.d(Method SA-2)

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
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 2711 | 2.749 0.986| 98.6% 0.00 0.010
802.11n HT20 2.519 | 2.557 0.985| 98.5% 0.00 0.010
802.11n HT40 2.103 | 2.141 0.982| 98.2% 0.00 0.010
802.11ac VHT80 | 4.147 | 4.184 0.991| 99.1% 0.00 0.010

LIMITS
None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v02r01 Zero-Span Spectrum Analyzer Method.

9.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

[E=N el =

BN Keysight Spectrum Analyzer - Swept SA
RL | RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO |

11:39:07 PMFeb 13,2019

#Avg Type: RMS

PNO: Fast ~»—  1rig: RF Burst
IFGain:Low Atten: 40 dB

TRACE]
TPE|
DET

10 dBidiv__ Ref 30.00 dBm
Log

0.0} | |
10,0 e e e R
0o

-10.0

=200

-300

-40.0

-50.0

600

Center 5.500000000 GHz

49 ms 15.88 dBm

27
2 A t (Al 2711 ms (A) -3.09dB
27

o
>
=

t (Al 49 ms (A) -0.32dB

Sowe~NAO R

=
@
©

Res BW 8 MHz #VBW 50 MHz Sweep 8.000 ms (20001 pts)
&
1 N t

Span 0 Hz
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DUTY CYCLE 802.11n HT20 MODE

Keysight Spectrum Analyzer - Swept SA

[ | @ e

RL RF [s0q pC | CORREC | | SENSE:INT| ALIGN AUTO |

11:42:58 PMFeb 13, 2019

#Avg Type: RMS

PNO: Fast —»—  T1rig: RF Burst
IFGain:Low Atten: 40 dB

TRACE|
TYPE|
DET]

Ref 30.00 dBm

10 dB/div
Log

20.04
10,0 [T T P P

000

-oao

-200

-300

-00

500

0.0

Center 5.500000000 GHz
Res BW 8 MHz #VBW 50 MHz

o] % | v ] FOvCTon ] rocionvion]
1 N t 2.557 ms 16.36 dBm
2519 ms (A) -1.90dB

t (A)
2,657 ms (A) 0.08dB

t (A}

Soom~NaaR

=
@
2]

Sweep 8.000 ms (20001 pts)

Span 0 Hz

DUTY CYCLE 802.11n HT40 MODE

Keysight Spectrum Analyzer - Swept SA

[E=8[F=H"x2

RL | RF [s0Q DC [ CORREC | | SENSE:INT] | ALIGN AUTO |

11:48:42 PMFeb 13,2019

#Avg Type: RMS

PNO: Fast —»—  1rig: RF Burst
IFGain:Low Atten: 40 dB

10 dB/div Ref 30.00 dBm
Log

2EIEII |

100

000

-10.0

-200

-30.0

400

-50.0

-60.0

Center 5.510000000 GHz
Res BW 8 MHz #VBW 50 MHz

[ wobgTResc] %X | Y ] FUNcron ] FUNcronworH]
1 N t 2140 ms 10.16 dBm
2 A t (A) 2103 ms (A) 4.06 dB

t (A) 2141 ms (A) 0.13dB

Span 0 Hz
Sweep 7.000 ms (20001 pts)
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DUTY CYCLE 802.11ac VHT80 MODE

E Keysight Spectrum Analyzer - Swept SA [

RL | RF [s0Q DC [ CORREC | | SENSE:INT] | ALIGN AUTO | 12:06:28 AMFeb 14,2018

#Avg Type: RMS TRACE! 3256
PNO: Fast ~»—  Trig: RF Burst TYPE| WA
IFGain:Low Atten: 40 dB DeT|P

10 dBrdiv__ Ref 30.00 dBm
Log

200 ‘

[oKz] P ——

Center 5.530000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 6.000 ms (20001 pts)

[ WO TR % [ Y ] _FUNCion ] FUncionw FUNCTION VALUE
1 N t 2136 ms 1.55dBm
2 A t (A) 2100 ms (A) 5.23dB
t (A) 2136 ms (A) 1.82dB
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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 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. 802.11a MODE IN THE 5.2 GHz BAND
26 dB Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5180 20.03 20.67
Mid 5200 21.21 19.50
High 5240 20.34 19.65
Worst 21.21
9.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
26 dB Bandwidth
Frequency
Channel [MHZz]
[MHz] Antenna 1 Antenna 2
Low 5180 21.65 20.98
Mid 5200 19.98 20.41
High 5240 20.41 21.00
Worst 21.65
9.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
e e 26 dB Bandwidth
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5190 39.88 39.40
High 5230 40.23 39.84
Worst 40.23

9.3.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

26 dB Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Middle 5210 81.06 80.67
Worst 81.06
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9.3.5. 802.11a MODE IN THE 5.3 GHz BAND
26 dB Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5260 19.65 21.68
Mid 5300 20.77 19.91
High 5320 19.37 21.48
Worst 21.68
9.3.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
26 dB Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5260 20.58 22.02
Mid 5300 20.20 20.10
High 5320 20.78 19.94
Worst 22.02
9.3.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
26 dB Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5270 39.65 39.41
High 5310 39.62 39.96
Worst 39.96

9.3.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

26 dB Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Middle 5290 81.67 81.20
Worst 81.67
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9.3.9. 802.11a MODE IN THE 5.5 GHz BAND

26 dB Bandwidth
Frequency
Channel [MHZz]
[MHz] Antenna 1 Antenna 2
Low 5500 19.41 20.42
Mid 5580 20.75 19.41
High 5700 20.64 20.34
Straddle 5720 15.17 15.52
Worst 20.75
9.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
26 dB Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5500 20.21 22.37
Mid 5580 20.51 21.96
High 5700 20.64 20.90
Straddle 5720 15.18 16.02
Worst 22.37
9.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Ty 26 dB Bandwidth
Channel [MHZz]
[MHz] Antenna 1 Antenna 2
Low 5510 39.83 39.47
Mid 5590 39.44 39.68
High 5670 39.76 39.63
Straddle 5710 34.76 34.89
Worst 39.83
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9.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND
26 dB Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5530 81.24 81.01
High 5610 81.55 80.65
Staddle 5690 75.64 75.52
Worst 81.55
9.3.13. 802.11a MODE IN THE 5.8 GHz BAND
26 dB Bandwidth
Frequency
Channel [MHZz]
[MHz] Antenna 1 Antenna 2
Straddle 5720 5.17 5.52
Low 5745 19.88 20.72
Mid 5785 20.01 19.97
High 5825 19.88 19.28
Worst 20.72
9.3.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Ty 26 dB Bandwidth
Channel [MHZz]
[MHz] Antenna 1 Antenna 2
Straddle 5720 5.18 6.02
Low 5745 21.19 20.03
Mid 5785 20.01 21.02
High 5825 20.93 20.10
Worst 21.19
9.3.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
26 dB Bandwidth
Frequency
Channel [MHZz]
[MHz] Antenna 1 Antenna 2
Straddle 5710 476 4.89
Low 5755 39.58 39.73
High 5795 39.41 39.31
Worst 39.73
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9.3.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
e 26 dB Bandwidth
Channel [MHZz]
[MHz] Antenna 1 Antenna 2
Straddle 5690 5.64 5.52
Middle 5775 80.99 81.49
Worst 81.49
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9.3.17.

26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel Antenna 1

11a Mode Low Channel Antenna 2

Keysight Spectrum Aralyzer - Occupied BW
kL

AFGainiLow

Camer Frag: 5180000000 GHz
+  Trig: FreeRun
#adten: 30 dB

=as.
05:01:02 PM Apro%, 2018
Radio Std: None

‘AvglHold: 1001100

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW
AL

#IFGainiLow

Center Frag: 5.180000000 GHz
+. Trig: FreeRun

‘AvglHold: 100/100
#Atten: 30 dB

==
5:41:30 DM 41 04, 2015
Radm Std: Nom

Radio Device: BTS

0 dBidiv Ref 20.00 dBm

dBidiv Ref 20.00 dBm

Center 5.18 GHz
#Res BW 200 kHz

Occupied Bandwidth

16.378 MHz
Transmit Freq Error -11.953 kHz
x dB Bandwidth 20.03 MHz

#VBW 620 kHz
Total Power 21.6 dBm
OBW Power 99.00 %
xdB -26.00 dB

sTans

Span 40 MHz
Sweep 1.333ms

Center 5.18 GHz
#Res BW 200 kHz

Occupied Bandwidth

16.363 MHz
Transmit Freq Error 3.485 kHz
x dB Bandwidth 20.67 MHz

s

#VBW 620 kHz
Total Power 21.5 dBm
OBW Power 99.00 %
x dB -26.00 dB

sTam

Span 40 MHz
Sweep 1.333 ms|

11a Mode Middle Channel Antenna 1

11a Mode Middle Channel Antenna 2

Keysight Spectrum Aralyzer - Occupied BW
kL

e~ Trig: FreeRun

Camer Frag: 5.200000000 GHz
Ri

=as.
5:01:39 PM 2pr04, 2019
Radlo Sta Nme

‘AvglHold: 1001100

wsaeumlm}ym ‘Occupied B

HFGainLow

+. Trig: FreeRun

Center Frag: 5200000000 GHz
R ‘AvglHold: 100/100

==
05:42:11 PM s 04, 2018
Radio Std: None

sTAn

HFGainLow #Atten: 30 dB Radio Device: BTS #Aten: 30 0B Radio Device: BTS.

10 dB/di Ref 20,00 dBm 0 dB/d 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 1.333ms ##Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 22.0 dBm Occupied Bandwidth Total Power 22.3 dBm

16.372 MHz 16.363 MHz
Transmit Freq Error -0.140 kHz OBW Power 99.00 % Transmit Freq Error -1.994 kHz OBW Power 99.00 %
x dB Bandwidth 21.21 MHz xdB -26.00 dB x dB Bandwidth 19.50 MHz x dB -26.00 dB

11a Mode High Channel Antenna 1

11a Mode ngh Channel Antenna 2

[ —

Center Freq: 5240000000 GHz

ol
05.02:17 PM 20104, 2018
Radio Std: Nane

E—

Center Freq: 6240000000 GHz

==
59252 o, 2
Radio Std: None

v Trig:FreeRun Avg|Hold: 100100 a. Trig: FreeRun ‘Avg|Held: 100/100
HFGaincLow #Atten: 30 48 Radio Device: BTS AFGainLow #Aten: 30 dB Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/d 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 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 22.2dBm Occupied Bandwidth Total Power 22.6 dBm

16.352 MHz 16.366 MHz
Transmit Freq Error -8.117 kHz OBW Power 99.00 % Transmit Freq Error -4.405 kHz OBW Power 98.00 %
x dB Bandwidth 20.34 MHz x dB -26.00 dB x dB Bandwidth 19.65 MHz x dB -26.00 dB
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Antenna 1

11n HT20 Mode Low Channel Antenna 2

eyeight Specsrom Analzes - Occupied BW =y ) U ——

AL 051094194 203, 2019 S0.45PM %

] Camer Frag: 5180000000 GHz Radio St None. ] Center Frag: 5.180000000 GHz Radio S None
e Trig: FreeRun ‘AvglHold: 1001100 v Trig: FreeRun ‘AvglHold: 100/100
HFGainLow #Atten: 30 dB Radio Device: BTS #FGainLow #Aten: 30 0B Radio Device: BTS.

10 dB/di Ref 20,00 dBm 0 dB/d 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 1.333ms ##Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

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

17.557 MHz 17.546 MHz
Transmit Freq Error -0.792 kHz OBW Power 99.00 % Transmit Freq Error -9.966 kHz OBW Power 99.00 %
x dB Bandwidth 21.65 MHz xdB -26.00 dB x dB Bandwidth 20.98 MHz x dB -26.00 dB

11n HT20 Mode Middle Channel Antenna 1

11n HT20 Mode Middle Channel Antenna 2

o o
AL

Center Freq: 5200000000 GHz
Ry AvglHold: 10011

=
o saros, 2015
Radio std. Nons

Keyasght Spectrum Analyze - Occupied BW
AL

Center Freq: 6200000000 GH:
R

EREEr
0515152 PM 89104, 2018
Radio 5td: None

v Trig:FreeRun 00 a. Trig: FreeRun fovalHole: 1001100
HFGaincLow #Atten: 30 48 Radio Device: BTS AFGainLow #Aten: 30 dB Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/d 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 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 22.2dBm Occupied Bandwidth Total Power 22.2dBm

17.564 MHz 17.565 MHz
Transmit Freq Error -2.946 kHz OBW Power 99.00 % Transmit Freq Error -11.979 kHz OBW Power 98.00 %
x dB Bandwidth 19.98 MHz x dB -26.00 dB x dB Bandwidth 20.41 MHz x dB -26.00 dB

11n HT20 Mode ngh Channel Antenna 1

11n HT20 Mode High Channel Antenna 2

[ —

| Center Freq; 5240000000 GHz
v~ Trig:FreeRun ‘AvglHold: 1001100

AFGainiLow

Keyasght Spectrum Analyze - Occupied BW
AL

] Genter Freq: 5240000000 GHz
R

v Trig: FreeRun ‘AvglHold: 100/100

#Atten: 30 dB Radio Device: BTS #FGain;Low #Atten: 30 dB Radio Device: BTS
0 dBidiv 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 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 22.2 dBm Occupied Bandwidth Total Power 22.3 dBm
17.544 MHz 17.578 MHz
Transmit Freq Error -6.809 kHz OBW Power 99.00 % Transmit Freq Error -12.723 kHz OBW Power 99.00 %
x dB Bandwidth 20.41 MHz xdB -26.00 dB x dB Bandwidth 21.00 MHz x dB -26.00 dB
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UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Antenna 1

11n HT40 Mode Low Channel Antenna 2

Keysight Spectrum Aralyzer - Occupied BW
kL

Camer Frag: 510000000 GHz

0521 X
Radio Std: None

Vq-*\ioem\-nlm}ym ‘Occupied B

Center Frag: 5.190000000 GHz

==
06:04:40 PM 201 04, 2015
Radio Std: None

e Trig: FreeRun ‘AvglHold: 1001100 v Trig: FreeRun ‘AvglHold: 100/100
HFGainLow #Atten: 30 dB Radio Device: BTS #FGainLow #Aten: 30 0B Radio Device: BTS.

10 dB/di Ref 20,00 dBm 0 dB/d 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 1.333ms ##Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 21.4 dBm Occupied Bandwidth Total Power 21.6 dBm

35.970 MHz 35.914 MHz
Transmit Freq Error -26.717 kHz OBW Power 99.00 % Transmit Freq Error -28.963 kHz OBW Power 99.00 %
x dB Bandwidth 39.88 MHz xdB -26.00 dB x dB Bandwidth 39.40 MHz x dB -26.00 dB

11n HT40 Mode H|gh Channel Antenna 1

11n HT40 Mode ngh Channel Antenna 2

o o
AL

Center Freq: 5230000000 GHz
Ri

ol
840 M 20104, 2019
Radio Std: None

Keyasght Spectrum Analyze - Occupied BW
AL

Center Freq: 6230000000 GHz
R

EREEr
510513 PM £91 04, 2013
Radio St Noms

v Trig:FreeRun Avg|Hold: 100100 a. Trig: FreeRun ‘Avg|Held: 100/100
HFGaincLow #Atten: 30 48 Radio Device: BTS AFGainLow #Aten: 30 dB Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 5.23 GHz Span 20 MHz Center 5.23 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms #Res BW 390 kHz #VEW 1.2 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 21.8 dBm Occupied Bandwidth Total Power 22.1 dBm

35.952 MHz 35.928 MHz
Transmit Freq Error -44.439 kHz OBW Power 99.00 % Transmit Freq Error -10.855 kHz OBW Power 98.00 %
x dB Bandwidth 40.23 MHz x dB -26.00 dB x dB Bandwidth 39.84 MHz x dB -26.00 dB

UNII 5.2 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Middle Channel Antenna 1

1l1ac VHT80 Mode Middle Channel Antenna 2

[ —

[ 2o ): s
Radio Std: Nane

PR —————

| . Cenlzr Freq: 5.210000000 GH ‘ C!mer Freq. EZWBDDMG GHz Ridm Sld
ws. Trig:FreeRun AvglHold: 1001100 ws. Trig: FreeRun AvglHold: 1001100
HFGainLow #Anen: 30 dB Radio Device: BTS #FGaln:Low sAuen: 30 4B Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.21 GHz Span 160 MHz Center 5.21 GHz Span 120 MHz|
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333ms [#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms,

Occupied Bandwidth Total Power 20.2 dBm Occupied Bandwidth Total Power 20.6 dBm

75.125 MHz 74.985 MHz

Transmit Freq Error -8.807 kHz OBW Power 99.00 % Transmit Freq Error -47.067 kHz OBW Power 99.00 %

x dB Bandwidth 81.06 MHz xdB -26.00 dB x dB Bandwidth 80.67 MHz x dB -26.00 dB
= s s e
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel Antenna 1

11a Mode Low Channel Antenna 2

P —— =la eyt Specarum Amshyee - Occpied DY ==
AR 05 PM Aprdd, 2019 RL F E I s 05:43:27 PM Apr 04, 2019
] Camer Frag: 5.260000000 GHi Radio St Noma | Cemer Freq: s:soooonoa GHz Radio Sta: None
e~ Trig: FreeRun “AvalHold: 100100 - ‘AvgliHold: 1001100
HFGainLow #Atten: 30 dB Radio Device: BTS AFGaindow Radio Device: BTS

10 dBidiv 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 1.333 ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 21.4 dBm Occupied Bandwidth 21.7 dBm

16.354 MHz 16.358 MHz
Transmit Freq Error -11.848 kHz OBW Power 99.00 % Transmit Freq Error -2.648 kHz 99.00 %
x dB Bandwidth 19.65 MHz xdB -26.00 dB x dB Bandwidth 21.68 MHz -26.00 dB

STams)

wsa

status

11a Mode Middle Channel Antenna 1

11a Mode Mlddle Channel Antenna 2

STATS)

s

eyeight Specsrom Analzes - Occupied BW =la N — ==
AL 7 05103:45 9 203, 2018 05544154 20 s 09, 2015
] Camer Frag: 5.300000000 GHi Radio Std: None | Cemer Freq: sauoooonoo GHz Radio Std: None
e Trig:FreeRun “AvalHold: 100100 - ‘AvgliHold: 1001100
HFGain:low #Atten: 30 dB Radio Device: BTS #IFGainow Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBdiv Ref 20.00 dBm
Log l Log ‘
Center 5.3 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 20.8 dBm Occupied Bandwidth 20.9 dBm
16.364 MHz 16.381 MHz
Transmit Freq Error -2.156 kHz OBW Power 99.00 % Transmit Freq Error -4.616 kHz 99.00 %
x dB Bandwidth 20.77 MHz xdB -26.00 dB x dB Bandwidth 19.91 MHz -26.00 dB

sTanus

11a Mode H|gh Channel Antenna 1

1la Mode ngh Channel Antenna 2

[ —

" Center Freq: 5.320000000 G

Hz
AvglHold: 1001100

= T oo Ry el
05.04:18 90 20104, 2018
Radio Std: None |

sz!r Freg: 5. 320000000 GHz

=
054527 PM 20104, 2018
Radio Std: None

Srans)

ws. Trig:FreeRun . AvglHold: 1001100
HFGainLow #Anen: 30 d8 Radio Device: BTS #FGainLow Radio Device: BTS
0daidly_ Ref 20.00 dBm 0 Bidiv 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 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.4 dBm Occupied Bandwidth 21.5 dBm
16.357 MHz 16.345 MHz
Transmit Freq Error -8.260 kHz OBW Power 99.00 % Transmit Freq Error -6.659 kHz 99.00 %
x dB Bandwidth 19.37 MHz xdB -26.00 dB x dB Bandwidth 21.48 MHz -26.00 dB
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Antenna 1

11n HT20 Mode Low Channel Antenna 2

wwmw Occupied W

Camer Frag: 5.260000000 GHi
s Trig: FreeRun

Radio &
“AvalHold: 100100

wspemm- ccupied B

#IFGalnLow

Cemer qu s 260000000 GHz

- Free

‘AvgliHold: 1001100

=
51504 h 04,2016
Radio Std: None

STams)

wsa

status

HFGainLow #Atten: 30 dB Radio Device: BTS Saten 3098 Radio Device: BTS

10 dB/div Ref 20.00 dBm 0 dBdiv 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 1.333 ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

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

17.559 MHz 17.572 MHz
Transmit Freq Error -0.140 kHz OBW Power 99.00 % Transmit Freq Error -16.605 kHz OBW Power 99.00 %
x dB Bandwidth 20.58 MHz xdB -26.00 dB x dB Bandwidth 22.02 MHz x dB -26.00 dB

11n HT20 Mode Mlddle Channel Antenna 1

11n HT20 Mode Middle Channel Antenna 2

Keysight Spectrum Aralyzer - Occupied BW
AL %

Camer Frag: 5.300000000 GHi
s Trig: FreeRun

o flan
0512132 00 203, 2018
Radio St Hone
“AvalHold: 100100

wspemm- ccupied B

#IFGalnLow

Cemer qu s 300000000 GHz

- Free

‘AvgliHold: 1001100

=
s, 2015
Rﬂdln Sld None

STATS)

s

sTanus

HIFGainiLow #Atten: 30 dB Radio Device: BTS nn.n a0 ua Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBdiv 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 1.333 ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.0 dBm Occupied Bandwidth Total Power 20.9 dBm
17.541 MHz 17.577 MHz
Transmit Freq Error -4.411 kHz OBW Power 99.00 % Transmit Freq Error -11.576 kHz OBW Power 99.00 %
x dB Bandwidth 20.20 MHz xdB -26.00 dB x dB Bandwidth 20.10 MHz x dB -26.00 dB

11n HT20 Mode High Channel Antenna 1

11n HT20 Mode ngh Channel Antenna 2

Keyssght Spectrum Analyzer - Occupied BW
AL R 2 I

 Center Freq: 5.320000000 GHz
“AvglHold: 1001100

o5
Radio St

I —

Center Freq: 5320000000 GHz

=m[r]
05:54:10 PM 20104, 2018
Radio Std: None

Srans)

ws. Trig:FreeRun s Trig: Free Run AvglHold: 1001100
HFGainLow #Anen: 30 d8 Radio Device: BTS #FGainLow sAnen: 30 6B Radio Device: BTS
0daidly_ Ref 20.00 dBm 0 Bidiv 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 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.2dBm Occupied Bandwidth Total Power 21.5 dBm
17.564 MHz 17.546 MHz
Transmit Freq Error -11.296 kHz OBW Power 99.00 % Transmit Freq Error -13.814 kHz OBW Power 99.00 %
x dB Bandwidth 20.78 MHz xdB -26.00 dB x dB Bandwidth 19.94 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Antenna 1

11n HT40 Mode Low Channel Antenna 2

Keysight Spectrum Aralyzer - Occupied BW
kL

Veysight Spectrum Anahyzes - Occupied BW
AL

05129:13 ¥ &
] Camer Frag: 5.270000000 GHz Radio Std: None | Cemer Frea: s:rooom GHz
e Trig:FreeRun AvglHold: 100100 - : ‘AvgliHold: 1001100
HFGainLow #Atten: 30 dB Radio Device: BTS AFGainLow —a Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 i Ref 20.00 dBm
Log I Log ‘
Center 5.27 GHz Span 80 MHz Center 5.27 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 21.0 dBm Occupied Bandwidth Total Power 21.1 dBm

35.956 MHz 35.952 MHz
Transmit Freq Error -38 Hz OBW Power 99.00 % Transmit Freq Error -18.405 kHz OBW Power 99.00 %
x dB Bandwidth 39.65 MHz xdB -26.00 dB x dB Bandwidth 39.41 MHz x dB -26.00 dB

11n HT40 Mode High Channel Antenna 1

11n HT40 Mode High Channel Antenna 2

eyeight Specsrom Analzes - Occupied BW =la eyt Specarum Amshyee - Occpied DY ==
AL 530103 91 203, 2019 AL 08:07:17 P s 09, 2015
] Camer Freq: 510000000 Gz Radio Sed- Nans | Cemer Frea: smoom GHz Radio Std: None
e Trig:F ‘AvglHold: 1001100 - : ‘AvgliHold: 1001100
HFGain:low #Atten: M HE Radio Device: BTS #FGainow IAlun JD HB Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBd 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 1.333 ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 20.7 dBm Occupied Bandwidth Total Power 20.6 dBm
35.930 MHz 35.960 MHz
Transmit Freq Error -0.712 kHz OBW Power 99.00 % Transmit Freq Error -8.065 kHz OBW Power 99.00 %
x dB Bandwidth 39.62 MHz xdB -26.00 dB x dB Bandwidth 39.96 MHz x dB -26.00 dB

UNII 5.3 GHz IEEE 802.11ac VHT80 mode

1lac VHT80 Mode Middle Channel Antenna 1

1lac VHT80 Mode Middle Channel Antenna 2

wwmmw Occupied W
534 o } 208
Radlo Std: Nane

] Camer Frag: 5230000000 GHz
e Trig:FreeRun ‘AvglHold: 1001100
#Atten: 30 d8

HFGainiLow Radio Device: BTS

wspeammmu "Oecupied B

#IFGalnow

Cemer Frea: s:aooom GHz
: ‘AvgliHold: 1001100
—a

Radio Deviee: BTS.

10 dBidi Ref 20.00 dBm

0 dBd Ref 20.00 dBm

Log

Center 5.29 GHz Span 160 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 1.333ms
Occupied Bandwidth Total Power 19.3 dBm
75.049 MHz
Transmit Freq Error -75.118 kHz OBW Power 99.00 %
x dB Bandwidth 81.67 MHz xdB -26.00 dB

Center 5.29 GHz
#Res BW 1 MHz

Occupied Bandwidth

75.031 MHz
Transmit Freq Error -62.484 kHz
x dB Bandwidth 81.20 MHz

Span 120 MHz

#VBW 3 MHz Sweep 1.333 ms|
Total Power 19.7 dBm
OBW Power 99.00 %
x dB -26.00 dB
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REPORT NO: 4788886234-E5V2

FCC ID: ASLSMAB8O05F

DATE: APR 18, 2019

UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel Antenna 1

Termah e e Cecap et OW
AL w s o | comee

B CsmrFl!q ummwnam
rig: Fr

Py

“AvgHald: 10000

o]
015 P g, 2035
Radio Std: None

Radio Davice: BTS

1043 Ref 20,00 dBm
Log

GCenter 5.5 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz,
Sweep 1.333 ms|

Occupled Bandwldth

16.364 MHz
Transmit Freq Error =11.610 kHz
x dB Bandwidth 19.41 MHz

Total Power

OBW Power
xdB

20.4 dBm

99.00 %
-26.00 dB

11la Mode Low Channel Antenna 2

o

tmqumq &mmllm ohe

vgHold: 100100

| Pty Radio Davics: BTS

10dsigy  Ref 20.00 dBm
Log
Center 5.5 GHz Span 40 MHz,
Res BW 200 kHz #VEW 620 kHz Sveep 1.333 ms,

Occupled Bandwlidth Total Powar 19.3 08m

16.372 MHz
Transmit Freq Error 5.139 kHz OBW Power 99.00 %
x dB Bandwidth 20.42 MHz xdB -26.00 dB

11a Mode Middle Channel Antenna 1

I ——
T

B CemrFleq asumcwwm

“AvaHaiz: 100100

T
v 1, 20
Radio Sid: None

Radio Davice: BTS

Ref 20.00 dBm

10 dBidiv
Log

Center 5.58 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 NHz
Sweep 1,33 ms|

Occupled Bandwldth

16.352 MHz
Transmit Freq Error =21.242 kHz
x dB Bandwidth 20.75 MHz

Total Power

OBW Power
xdB

20.1 dBm

99.00 %
-26.00 dB

11a Mode Mlddle Channel Antenna 2

B

w. Trig: FresRun

o

Cente P, 55900000 Gt

eatten: 30 dB

AvglHald: 100100

s
oo 5. Hons

Radio Davice: BTS

Ref 20.00 dBm

10 B/
Log

Center 5.5¢ GHz
#Res BW 200 kHz

Span 40 MHz
Sweep 1331 ms,

Occupled Bandwlidth

16.366 MHz
Transmit Freq Error 4.436 kHz
x dB Bandwidth 19.41 MHz

#VBW 620 kHz
Total Power 18.8 dBm
OBW Power 99.00 %
xdB -26.00 dB

11a Mode H|gh Channel Antenna 1

T ——

Cemrﬂeq mwwwwm

. Trig:Fr

“AvaHaiz: 100100

=
L i 0s, 2015
Radio sta: None

Radio Davice: BTS

1043 Ref 20,00 dBm
Log

Center 5.7 GHz
#Res BW 200 kHz

HVBW 620 kHz

Span 40 NHz
Sweep 1,333 ms|

Occupled Bandwldth

16.356 MHz
Transmit Freq Error ~6.740 kHz
x dB Bandwidth 20.64 MHz

Total Power

OBW Power
xdB

20.2 dBm

99.00 %
-26.00 dB

11a Mode ngh Channel Antenna 2

I

:mwmu s.mwww aHe
o

AvglHald: 100100

| 3038

10dsigy  Ref 20.00 dBm
Log ‘
Center .7 GHz Span 40 MHz
Res BW 200 kHz #VEBW 620 kHz Sweep 1333 ms|

Occupled Bandwlidth Total Powar 200 98m

16.362 MHz
Transmit Freq Error -1.380 kHz OBW Power 99.00 %
x dB Bandwidth 20.34 MHz xdB -26.00 dB

11a Mode Straddle Channel Antenna 1

TR e oG

Cemrﬂeq mwwwwm

. Trig:Fr

“AvaHaiz: 100100

T
00 e g, 2035
Radio sta: None

Radio Davice: BTS

1043 Ref 20,00 dBm
Log

Center 5.72 GHz
#Res BW 200 kHz

HVBW 620 kHz

Span 40 NHz
Sweep 1,333 ms|

Occupled Bandwldth

16.359 MHz
Transmit Freq Error =10.437 kHz
x dB Bandwidth 20.34 MHz

Total Power

OBW Power
xdB

19.7 dBm

99.00 %
-26.00 dB

11a Mode Straddle Channel Antenna

N

[ Kemmseemnm»:- o:mmw

- Trig:

:mwmu s.:zowww aHe

P

AvglHald: 100100

0y Ref 20.00 dBm
Log

Center 5.72 GHz
“Res BW 200 kHz

Span 40 MHz
Sweep 1333 ms

Occupled Bandwlidth

16.371 MHz
Transmit Freq Error =9.796 kHz
x dB Bandwidth 21.05 MHz

#VBW 620 kHz
Total Power 19.9 dBm
OBW Power 99.00 %
xdB -26.00 dB
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REPORT NO: 4788886234-E5V2
FCC ID: ASLSMAB8O05F

DATE: APR 18, 2019

UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Antenn

al 11n HT20

B ereart trecor e SN, rus x|
(] B a n | wwe st sz | 2250 FH A, 2
Rado 52 None

enter Freq: 5 500000000 GHE
v Trig: FrasRun “AvgHold: 100i100
#aman: 10 dB

A ow Radio Davice: BTS

Mode Low Channel Antenna 2

10azies  Ref 20,00 4
Log

3 Km mmmmu Becupied S0

ru e
= Pt g, 2059
" Conter Freg: § 800005900 6z

Rl Sta Hone
AvgHold: 100100

Center 5.5 GHz ‘Span 40 MHz|
#Res BW 200 kHz #FVBW 620 kHz Sweep 1.333 ms]
Occupled Bandwldth Total Power 20.3 dBm
17.566 MHz
Transmit Freq Error 8.47T0kHz  OBW Power 99.00 %
X dB Bandwidth 2021MHz  xdB -26.00 4B

i TrgFree
| arcanton | et 3008 Radio Davice: BTS

i0cme  Ref 2000 dBm
Log ‘
Center 5.5 GHz ‘Span 40 MHz,
#Res BW 200 kHz FVBW 620 kHz Sweep 1.333 ms,

Occupled Bandwidth Total Power 19.1 dBm

17.584 MHz
Transmit Freq Error 9.385kHz  OBW Power 99.00 %
x dB Bandwidth 2237MHz  xdB -26.00 4B

11n HT20 Mode Middle Channel Ante

nna 1l 11n HT20

Mode Middle Channel Antenna 2

[ Kersaht Spectrm dmalze - Sccupied S0
i W u v, | cosec

e
=0 I 0255522 P e, 2038
nmmeq &mwnm Ghe Radio 5ta: Nene
AvgHold: 100100
Pty Radic Davics: BTS

W CainiLow

Ref 20.00 dBm

10 cBia
Log

Center 558 GHz

Span 40 MHz,

#Res BW 200 kHz

#VBW 620 kHz

Sweep 1.333 ms,

=y ==
i3 & na oo | om = I s, 201
mwm aﬂawwwnum Radio 1o None
v TigFr hvglHald: 1004100
arcotnton " Ao 48 Ralio Davice: BTS
10ama Ret 20.00 dBm
Log
Center 5.58 GHz ‘Span 40 MHz|
#Res BW 200 kHz #FVBW 620 kHz Sweep 1.333 ms]
Occupled Bandwldth Total Power 20.0 dBm
17.576 MHz
Transmit Freq Error 12453 kHz  OBW Power 99.00 %
X dB Bandwidth 2051MHz  xdB -26.00 4B

Occupled Bandwidth Total Power 18.5 dBm
17.551 MHz

Transmit Freq Emor  -10.552kHz  OBW Power 99.00 %

x dB Bandwidth 2196 MHz  xdB -26.00 B

11n HT20 Mode High Channel Antenna 1

11n HT20

B ereart trecor e SN, rus x|
a B a n | wwe S I 12 10 U, 203
C!mrﬂq 5Tm7|x7l)anlim Radio 526 None
g Fr “AvgHald: 10000

ArGainidow

Mode High Channel Antenna 2

3 Km mmmmu Becupied S0

ru e

= I it g, 2039
Emmqu &mumun GHr Rl sta. Hone
AuvgHold: 100100

Py Radic Davics: BTS | arcain Py Radic Duvice: BTS

10ama Ret 20.00 dBm ey Ret 20.00 dBm
Log Log
Center 5.7 GHz ‘Span 40 MHz| Center 5.7 GHz ‘Span 40 MHz,
#Res BN 200 kHz HVBW 620 kHz Sweep 1333 ms #Res BW 200 khz #VBW 520 KKz Sweep 1333 ms|

Occupled Bandwldth Total Power 201 dBm Occupled Bandwldth Total Power 19.8 dBm

17.560 MHz 17.569 MHz
Transmit Freq Error  -14.607 kHz ~ OBW Power 99.00 % TransmitFreq Emor  -14.778kHz  OBW Power 99.00 %
X dB Bandwidth 2064MHz  xdB -26.00 4B x dB Bandwidth 2090MHz  xdB -26.00 @B

lln HT20

3 Km mmmmu OcamedH
EEE=T I
CeniarFreg 11zmllmﬂH
wglHold: 1007100

11n HT20 Mode Straddle Channel Antenna 1

Mode Straddle Channel Antenna 2

E———

v
I
Radio Sid. Non

ErE=T] I
Cemer g &mmm ohe

. vgHold: 100100

Pty

| arcinton ™" htan 8 | Arcanton Radic Duvice: BTS

amer  Ret 20.00 dBm 10aman_ Ret 20,00 dBm
Log ‘ Log ‘
Center 5.72 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
iRes BW 200 kHz #YBW 620 kHz Sweep 1.333ms, #Res BIW 200 kHz #VBW 520 kHz Sweep 1333 ms

Occupled Bandwldth Total Power 19.8 dBm Occupled Bandwldth Total Power 19.7 dBm

17.564 MHz 17.578 MHz
Transmit Freq Emor ~ -24.767kHz ~ OBW Power 99.00 % Transmit Freq Emor  -14.063kHz ~ OBW Power 99.00 %
x dB Bandwidth 2035MHz  xdB -26.00 4B x dB Bandwidth 2204MHz  xdB -26.00 @B
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REPORT NO: 4788886234-E5V2
FCC ID: ASLSMAB8O05F

DATE: APR 18, 2019

UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Antenna 1

Ve - O
< | comee I I
Cenner Fadio 3t
“AvglHold: 1004100

ig: Frea!
A Soon Radia Davics: BTS

ioceidv Ref 20.00 dBm
Log)

Center 5.51 GHz Span 80 MHe|

#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms|
Oceupled Bandwildth Total Power 21.6 dBm
35.908 MHz
Transmit Freq Error 1.036kHz  OBW Power 99.00 %
x dB Bandwidth 3083MHz  xdB -26.00 dB

11n HT4O Mode Low Channel Antenna 2

Tt -G

+. Trig: Fres Run

 Eenier ] 250655000 GHe

EAstan: 30 dB.

AvglHold: 100/400

Radio Davics: BTS

10dmay  Ref 20.00 dBm
Log

Center 5.51GHz
#Res BW 390 kHz

ZVBW 1.2 MHz

Span 80 MHz
Sweep 1333 ms;

Occupled Bandwldth

Transmit Freq Error
x dB Bandwidth

35.905 MHz

21.804 kHz
39.47 MHz

Total Power 20.3 dBm
OBW Power 99.00 %
xdB -26.00 dB

11n HT40 Mode Mlddle Channel Antenna 1

R =
T S I L 1 3, 2
Cener. Radi sie. Noe
i». Trig: Frask “Avalete: 1001100
ArGainiow #attan: 30 0B Radia Davics: BTS

i0cEd Ref 20.00 4Bm
Log)

Center 5.50 GHz Span 80 MHz|

#Res BW 300 kHz HVBW 1.2 MHz Sweep 1.333 ms|
‘Occupled Bandwidth Total Fower 21.3 dBm
35.922 MHz
Transmit Freq Error  .29.285kHz  OBW Power 99.00 %
x dB Bandwidth 39.44MHz  xdB -26.00 0B

11n HT40 Mode M|ddIe Channel Antenna 2

R —

i CainiLow

- cmwFrw s_swwwwuﬂ
. T AvrgiHeld: 1021100
ety

]
RS I BB, 201
Radio Sta: Nene

Radic Davics: TS

j0dmidy  Ref 20.00 dBm
Log

Center 5.50 GHz
#Res BW 390 kHz

Span 80 MHz
Sweep 1.333ms,

Occupled Bandwildth

Transmit Freq Error
x dB Bandwidth

35.922 MHz

31.441 kHz
39.68 MHz

VBV 1.2 MHz
Total Power 20.0 dBm
OBW Power 99.00 %
x dB -26.00 4B

11n HT40 Mode ngh Channel Anten

nal

Ve -Gt 00

oo e
< | com 1z 2015

= Camier
v Trig: FreaRun “AvglHold: 1004410

Higen: 30 0B Radia Davice: BTS
10cey  Ref 20.00 dBm
o)
Center 5.67 GHz Span 80 MHz
#Res BIW 300 kHz FVBW 1.2 MHz Sweep 1.333 ms|

Occupled Bandwldth Total Power 21.5dBm

35.958 MHz
Transmit Freq Error  -18.086kHz  OBW Power 99.00 %
x dB Bandwidth 3076 MHz  xdB -26.00 dB

11n HT40 Mode High Channel Antenna 2

T -G

. Emmanq mmumnu
AvglHold: 100/400

Aty

[
Radio 313 Nons
Radio Davics: BTS

0dman  Ref 20.00 dBm
Log

Center 5.67 GHz
#Res BW 390 kHz

ZVBW 1.2 MHz

Span 80 MHz
Sweep 1333 ms;

Occupled Bandwldth

Transmit Freq Ermror
x dB Bandwidth

35.903 MHz

-7.987 kHz
39,63 MHz

Total Power 21.2 dBm
OBW Power 99.00 %
xdB -26.00 dB

11n HT40 Mode Straddle Channel Antenna 1

I

e
S FFH e, 20
Radio st None

. CMIN Fr‘!d s?‘mwwm DH!
T s o0
] .

104y Ref 20.00 dBm
Log

A CaiaLow Pty

Center 5.71 GHz Span 80 MHz

#Res BW 300 kHz HVBW 1.2 MHz Sweep 1.333 ms|
Occupled Bandwildth Total Power 21.6 dBm
35.906 MHz
Transmit Freq Emor ~ -48.597 kHz ~ OBW Power 99.00 %
x dB Bandwidth 39.51 MHz x dB -26.00dB

11n HT40 Mode Straddle Channel Antenna 2

E——

ArGainLow

" nmanu mmnmnm
orglHld: 109100

e
R Sta Noe

| a3 g8 Ratio Davica: BTS

0B Ref 20.00 dBm
Log ‘
Center 5.71 GHz Span 80 MHz
#Res BW 300 kHz HVBW 1.2 MHz Sweep 1.333 ms|

Occupled Bandwldth Total Power 214 dBm

35.902 MHz
Transmit Freq Error  -23.399 kHz  OBW Power 99.00 %
x dB Bandwidth 39.78 MHz xdB -26.00 dB
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REPORT NO: 4788886234-E5V2
FCC ID: ASLSMAB8O05F

DATE: APR 18, 2019

UNII 5.5 GHz IEEE 802.11ac VHT80 mode

11lac HT80 Mode Low Channel Antenna 1

1lac HT80 Mode Low Channel Antenna 2

STams)

P —— =la N — ==
I 055716 1 2o, 2019 i s, 2015
] Camer Frag: 5,530000000 GHz Radio Std: None | Cemer Frag: 5.530000000 GHz Radio Su: oo
e Trig:FreeRun ‘AvglHold: 1001100 e Trig: FreeRun ‘AvgliHold: 1001100
HFGainLow #Atten: 30 dB Radio Device: BTS #FGainLow Saten 098 Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log | Log |
Center 5.53 GHz Span 160 MHz Center 5.53 GHz Span 120 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms [#Res BW 1MHz #VBW 3 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 19.8 dBm Occupied Bandwidth Total Power 19.2 dBm

75.007 MHz 74.934 MHz
Transmit Freq Error -18.504 kHz OBW Power 99.00 % Transmit Freq Error 69.862 kHz OBW Power 99.00 %
x dB Bandwidth 81.24 MHz xdB -26.00 dB x dB Bandwidth 81.01 MHz x dB -26.00 dB

wsa

11ac HT80 Mode ngh Channel Antenna 1

1lac HT80 Mode ngh Channel Antenna 2

usc STATS)

eyeight Specsrom Analzes - Occupied BW =la N — ==
AL R 1051 o108, 2019 i s, 2015
] Camer Freg: umooooou Gz Radio Sed: Nans | Cemer Frag: 5.610000000 GHz Radio Sk Noma
e Trig:Fres ‘AvglHold: 1001100 e Trig: FreeRun ‘AvgliHold: 1001100
HFGain:low #Atten: 30 dB Radio Device: BTS #IFGainow IAlun 30dB Radio Device: BTS

0 dBidiv Ref 20,00 dBm 0 dBdiv Ref 20.00 dBm
Log ‘ Log ‘
Center 5.61 GHz Span 160 MHz Center 5.61 GHz Span 120 MHz|
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms #Res BW 1MHz #VBW 3 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 18.8 dBm

74.975 MHz 75.000 MHz
Transmit Freq Error -132.81 kHz OBW Power 99.00 % Transmit Freq Error 16.957 kHz OBW Power 99.00 %
x dB Bandwidth 81.55 MHz xdB -26.00 dB x dB Bandwidth 80.65 MHz x dB -26.00 dB

s

1l1ac VHT80 Mode Straddle Channel

1l1ac VHT80 Mode Straddle Channel

Veysght Specirum Amtyee - Decupied B = eysight Spectrum s - Oezupied BOT ==
L [ |E N 0 N & 1 05:38:52 PH dpr 04, 2019 RL [ 5 & T T v 4 1 ALIGN AL 06:18:01 PH Apr (4, 2019
] Center Freq: 5690000000 GHz Radio Std: None Center Freq: 5,630000000 GHz Radio $td: None
e Trig: FreeRun ‘AvalHold: 1001100 v Trig: FreeRun AvglHold: 100100
HFGainiLow #Aten: 30 6B Radio Device: BTS AFGaindLow #Attan: 30 4B Radio Device: BTS
Ic dBldiy Ref 20.00 dBm Lc dBidiv Ref 20.00 dBm
og ‘ og

Center 5.69 GHz Span 160 MHz Center 5.69 GHz ‘Span 120 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 20.0 dBm Occupied Bandwidth Total Power 19.6 dBm

75.046 MHz 75.021 MHz

Transmit Freq Error -107.80 kHz OBW Power 99.00 % Transmit Freq Error -68.704 kHz OBW Power 99.00 %

x dB Bandwidth 81.27 MHz x dB -26.00 dB x dB Bandwidth 81.03 MHz x dB -26.00 dB
wsa s s stans
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel Antenna 1

11a Mode Low Channel Antenna 2

STams)

wsa

P —— =la eyt Specarum Amshyee - Occpied DY ==
AR 05:07:28 PM dprd4, 2019 RL F E I s 05:48:45 PM Apr 04, 2015
] Camer Frag: 5745000000 GHz Radio Std: None | Cemer Freq: susooonoo GHz Radio Std: None
e Trig: FreeRun ‘AvglHold: 1001100 - Free AvglHold: 100/100
HFGainLow #Atten: 30 dB Radio Device: BTS #FGainLow —a Radio Device: BTS

10 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
Center 5.745 GHz Span 40 MHz Center 5.745 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 20.4 dBm Occupied Bandwidth Total Power 21.0 dBm

16.360 MHz 16.352 MHz
Transmit Freq Error -33.025 kHz OBW Power 99.00 % Transmit Freq Error -11.911 kHz OBW Power 99.00 %
x dB Bandwidth 19.88 MHz xdB -26.00 dB x dB Bandwidth 20.72 MHz x dB -26.00 dB

status

11a Mode Middle Channel Antenna 1

11a Mode Mlddle Channel Antenna 2

e Trig: FreeRun “AvalHold: 100100

Vo gt Dreed oW =T T oo Aol =
I 0510809 oM tgrs, 2015 : 05245117 Ph agn 04, 2015
| Cmur Freq: 57'6000000 G Radio Std: None | Cemer Fﬂq STBSODDWG GH Radio Std: None
Fres.

‘AvgliHold: 1001100

STATS)

s

HFGain:low #Atten: 30 dB Radio Device: BTS #IFGainow IAlun 30 AIB Radio Device: BTS
0 dBdi Ref 20,00 dBm 0 dBdiv Ref 20.00 dBm

Log Log |
Center 5.785 GHz Span 40 MHz Center 5.785 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 20.1 dBm Occupied Bandwidth Total Power 21.0 dBm

16.360 MHz 16.344 MHz
Transmit Freq Error -24.190 kHz OBW Power 99.00 % Transmit Freq Error -23.584 kHz OBW Power 99.00 %
x dB Bandwidth 20.01 MHz xdB -26.00 dB x dB Bandwidth 19.97 MHz x dB -26.00 dB

sTanus

1la Mode H|gh Channel Antenna 1

1la Mode ngh Channel Antenna 2

[ —

! Center Freq: 5825000000 Gz
Run

o |la
050844 BM A104, 2018
Radic Std: Nane

I —

Center Freq: 5825000000 GHz

=
05:49:50 PM 20104, 2018
Radio Std: None

Srans)

s Trig:Free AvglHold: 1001100 w». Trig: FreeRun AvglHold: 1001100
HFGainLow #Anen: 30 d8 Radio Device: BTS #FGainLow sAnen: 30 6B Radio Device: BTS
0 dBJdi Ref 20.00 dBm 0 Bidiv Ref 20.00 dBm
Log Log
Center 5.825 GHz Span 40 MHz Center 5.825 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 20.5 dBm Occupied Bandwidth Total Power 21.0 dBm
16.359 MHz 16.366 MHz
Transmit Freq Error -31.234 kHz OBW Power 99.00 % Transmit Freq Error -4.499 kHz OBW Power 99.00 %
x dB Bandwidth 19.88 MHz xdB -26.00 dB x dB Bandwidth 19.28 MHz x dB -26.00 dB

sTanus
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DATE: APR 18, 2019

UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Antenna 1

11n HT20 Mode Low Channel Antenna 2

wwmw Occupied W

Camer Frag: 5745000000 GHz
e Trig: FreeRun

Radio &
‘AvglHold: 1001100

wspemm- ccupied B

#IFGalnLow

Cemer qu s 748000000 GHz

- Free

=N =
557114 P, 2015
Radio Std: None
‘AvgliHold: 1001100

STams)

wsa

HFGainLow #Atten: 30 dB Radio Device: BTS Saten 3098 Radio Device: BTS

10 dB/div Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.745 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 20.3 dBm Occupied Bandwidth Total Power 20.9 dBm

17.557 MHz 17.564 MHz
Transmit Freq Error -23.329 kHz OBW Power 99.00 % Transmit Freq Error -23.595 kHz OBW Power 99.00 %
x dB Bandwidth 21.19 MHz xdB -26.00 dB x dB Bandwidth 20.03 MHz x dB -26.00 dB

status

11n HT20 Mode Mlddle Channel Antenna 1

11n HT20 Mode Middle Channel Antenna 2

Keysight Spectrum Aralyzer - Occupied BW
AL %

Camer Frag: 5.785000000 GHi
s Trig: FreeRun

o flan
o5 26 24, 2019
Radio Std: None
“AvalHold: 100100

wspemm- ccupied B

#IFGalnLow

Cemer qu s 788000000 GHz

- Free

=N =
05747 b, 2015
Radio Std: None
‘AvgliHold: 1001100

STATS)

s

HIFGainiLow #Atten: 30 dB Radio Device: BTS nn.n a0 ua Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center 5.785 GHz Span 40 MHz Center 5.785 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 20.2 dBm Occupied Bandwidth Total Power 20.7 dBm
17.550 MHz 17.574 MHz
Transmit Freq Error -8.531 kHz OBW Power 99.00 % Transmit Freq Error -18.332 kHz OBW Power 99.00 %
x dB Bandwidth 20.01 MHz xdB -26.00 dB x dB Bandwidth 21.02 MHz x dB -26.00 dB

sTanus

11n HT20 Mode High Channel Antenna 1

11n HT20 Mode ngh Channel Antenna 2

Keyssght Spectrum Analyzer - Occupied BW
AL R 2 I

! Center Freq: 5825000000 Gz
Run

o |la
5 2627 0 saroe, 20t
Radic Std: Nane

I —

Center Freq: 5825000000 GHz

=m[r]
5:58,18 PM A0 04, 2015
Radio Std: None

Srans)

s Trig:Free AvglHold: 1001100 s Trig: Free Run AvglHold: 1001100
HFGainLow #Anen: 30 d8 Radio Device: BTS #FGainLow sAnen: 30 6B Radio Device: BTS
0daidly_ Ref 20.00 dBm 0 Bidiv Ref 20.00 dBm
Log { Log
Center 5.825 GHz Span 40 MHz Center 5.825 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 20.3 dBm Occupied Bandwidth Total Power 20.9 dBm
17.579 MHz 17.572 MHz
Transmit Freq Error -21.303 kHz OBW Power 99.00 % Transmit Freq Error -30.045 kHz OBW Power 99.00 %
x dB Bandwidth 20.93 MHz xdB -26.00 dB x dB Bandwidth 20.10 MHz x dB -26.00 dB
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DATE: APR 18, 2019

UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Antenna 1

11n HT40 Mode Low Channel Antenna 2

¥eysight Spectrum Aralyzer - Occupied W =
AL

Veysight Spectrum Anahyzes - Occupied BW
AL

05133:42 94 203, 2019
] Camer Frag: 5755000000 GHz Radio St None | Cemer Frea: smooom GHz
s Trig:FreeRun AvglHold: 100100 - : ‘AvgliHold: 1001100
HFGainLow #Atten: 30 dB Radio Device: BTS AFGainLow —a Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 i Ref 20.00 dBm
Log Log
Center 5.755 GHz Span 80 MHz Center 5.755 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 21.2 dBm Occupied Bandwidth Total Power 21.1 dBm

35.921 MHz 35.920 MHz
Transmit Freq Error -69.415 kHz OBW Power 99.00 % Transmit Freq Error -22.477 kHz OBW Power 99.00 %
x dB Bandwidth 39.58 MHz xdB -26.00 dB x dB Bandwidth 39.73 MHz x dB -26.00 dB

11n HT40 Mode High Channel Antenna 1

11n HT40 Mode High Channel Antenna 2

eyeight Specsrom Analzes - Occupied BW =la eyt Specarum Amshyee - Occpied DY ==

AL 05134117 9 203, 2019 AL 08:12:17 P dgn 09, 2015

] Camer Frag: 5735000000 GHz Radio Std: None | Cemer Frea: snsooom GHz Radio Sta: None
e Trig: FreeRun ‘AvglHold: 1001100 - : ‘AvgliHold: 1001100
HFGain:low #Atten: 30 dB Radio Device: BTS #FGainow IAlun JD A!B Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBd Ref 20.00 dBm

Log | Log ‘
Center 5.795 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 21.0 dBm Occupied Bandwidth Total Power 21.3 dBm

35.935 MHz 35.927 MHz
Transmit Freq Error -32.749 kHz OBW Power 99.00 % Transmit Freq Error -71.819 kHz OBW Power 99.00 %
x dB Bandwidth 39.41 MHz xdB -26.00 dB x dB Bandwidth 39.31 MHz x dB -26.00 dB

UNII 5.8 GHz IEEE 802.11ac VHT80 mode

1lac VHT80 Mode Middle Channel Antenna 1

1lac VHT80 Mode Middle Channel Antenna 2

i e

wspeammmu "Oecupied B

T
| C!nlzr Freq: 5.775000000 GH Radio Std: :j ’ | Cemer Freq: szmooma GH
<. Trig:FreeRun AvglHeld: 1001100 —»- Trig: FreeRun AvglHold: 100100
HFGainLow #Anen: 30 dB Radio Device: BTS AFGainLow Saten 098 Radio Device: BTS

10 dB/di Ref 20,00 dBm dBid| Ref 20.00 dBm
Log ‘ Log
Center 5.775 GHz Span 160 MHz Center 5.21 GHz Span 120 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms [#Res BW 1MHz #VBW 3 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 19.4 dBm Occupied Bandwidth Total Power 20.6 dBm

75.015 MHz 74.985 MHz

Transmit Freq Error -207.08 kHz OBW Power 99.00 % Transmit Freq Error -47.067 kHz OBW Power 99.00 %

x dB Bandwidth 80.99 MHz xdB -26.00 dB x dB Bandwidth 80.67 MHz x dB -26.00 dB
g sTan \ s

Page 41 of 526

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: 4788886234-E5V2 DATE: APR 18, 2019
FCC ID: ASLSMAB8O05F

9.4. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01r04: 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.

NOTE

e Calculation for 99% Bandwidth of UNII-2C and UNII-3 Straddle Channel

ex) Fundamental frequency : 5720MHz
o 99% BW : 21.00MHz
o Turning Frequency : 5725MHz
o 99% Bandwidth of UNII-2C band Portion
= (5725 - (5720 - (21.00/ 2)) = 15.50 MHz
o 99% Bandwidth of UNII-3 band Portion
= (5720 + (21.00/ 2) -5725) = 5.50 MHz

RESULTS
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DATE: APR 18, 2019

9.4.1.802.11a MODE IN THE 5.2 GHz BAND

99% Bandwidth
Frequency
Channel [MHz]
[MHZz] Antenna 1 Antenna 2

Low 5180 16.367 16.370
Mid 5200 16.360 16.372
High 5240 16.362 16.377

Worst 16.377

9.4.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

99% Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2

Low 5180 17.593 17.580
Mid 5200 17.580 17.592
High 5240 17.590 17.580

Worst 17.593

9.4.3.802.11n HT40 MODE IN THE 5.2 GHz BAND

99% Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5190 36.038 36.038
High 5230 35.958 36.002
Worst 36.038

9.4.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

99% Bandwidth
Frequency
Channel [MHz]
[MHZz] Antenna 1 Antenna 2
Middle 5210 75.155 75.077
Worst 75.155
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9.4.5.802.11a MODE IN THE 5.3 GHz BAND

99% Bandwidth
Frequency
Channel [MHz]
[MHZz] Antenna 1 Antenna 2

Low 5260 16.375 16.372
Mid 5300 16.370 16.367
High 5320 16.370 16.358

Worst 16.375

9.4.6.802.11n HT20 MODE IN THE 5.3 GHz BAND

99% Bandwidth
Frequency
Channel [MHz]
[MHZz] Antenna 1 Antenna 2
Low 5260 17.578 17.588
Mid 5300 17.598 17.609
High 5320 17.596 17.601
Worst 17.609
9.4.7.802.11n HT40 MODE IN THE 5.3 GHz BAND
e 99% Bandwidth
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5270 36.005 35.953
High 5310 36.009 35.986
Worst 36.009
9.4.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND
e 99% Bandwidth
Channel [MHz]
[MHZz] Antenna 1 Antenna 2
Middle 5290 75.019 75.068
Worst 75.068

Page 44 of 526

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: 4788886234-E5V2 DATE: APR 18, 2019
FCC ID: ABLSMA8O05F
9.4.9. 802.11a MODE IN THE 5.5 GHz BAND
99% Bandwidth
Frequency
Channel [MHZz]
[MHz] Antenna 1 Antenna 2
Low 5500 16.383 16.388
Mid 5580 16.358 16.369
High 5700 16.358 16.376
Straddle 5720 13.189 13.197
Worst 16.388
9.4.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Frequency 99% Bandwidth
Channel [MHz]
[MHZz] Antenna 1 Antenna 2
Low 5500 17.607 17.604
Mid 5580 17.573 17.593
High 5700 17.588 17.583
Straddle 5720 13.791 13.795
Worst 17.607
9.4.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
T e 99% Bandwidth
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5510 35.976 35974
Mid 5550 35.947 36.032
High 5670 35.968 35.981
Straddle 5710 33.008 32.996
Worst 36.032
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9.4.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND
T 99% Bandwidth
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Low 5530 75.002 74913
High 5610 74918 75.159
Straddle 5690 72.536 72.481
Worst 75.159
9.4.13. 802.11a MODE IN THE 5.8 GHz BAND
99% Bandwidth
Frequency
Channel [MHz]
[MHZz] Antenna 1 Antenna 2
Straddle 5720 3.190 3.198
Low 5745 16.376 16.368
Mid 5785 16.370 16.347
High 5825 16.372 16.367
Worst 16.376
9.4.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
99% Bandwidth
Frequency
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Straddle 5720 3.792 3.794
Low 5745 17.590 17.565
Mid 5785 17.589 17.590
High 5825 17.591 17.592
Worst 17.592
9.4.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
99% Bandwidth
Frequency
Channel [MHz]
[MHZz] Antenna 1 Antenna 2
Straddle 5710 3.008 2.996
Low 5755 36.044 35.949
High 5795 35.957 35.997
Worst 36.044
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9.4.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
i 99% Bandwidth
Channel [MHZz]
[MHZz] Antenna 1 Antenna 2
Straddle 5690 2.535 2.480
Middle 5775 74.962 75.038
Worst 75.038
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