FCC 47 CFR PART 15 SUBPART E
UNII
CERTIFICATION TEST REPORT
FOR
WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac, ANT+ and NFC

MODEL NUMBER : SM-T397U
FCC ID: A3LSMT397U

REPORT NUMBER: 4788212489-E4V1

ISSUE DATE: DEC 04, 2017

Prepared for
SAMSUNG ELECTRONICS CO., LTD.
129 SAMSUNG-RO, YEONGTONG-GU, SUWON-SI,
GYEONGGI-DO, 16677, KOREA

Prepared by
UL Korea, Ltd.
26th floor, 152, Teheran-ro, Gangnam-gu Seoul, 06236, Korea

Suwon Test Site: UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16675, Korea
TEL: (031) 337-9902
FAX: (031) 213-5433

&)
ias

ACCREDITED
TL-637




REPORT NO: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

Revision History

Rev. Issue Date Revisions Revised By

\VAl 12/04/17 Initial issue Junwhan Lee

Page 2 of 250

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: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ..ottt e eeeee s 6
2. TEST METHODOLOGY ...ttt ettt e e e et e ittt s e e e e e e e eaatbaaa e e e eaeaeanees 7
3. FACILITIES AND ACCREDITATION ...ttt a e e 7
4. CALIBRATION AND UNCERTAINTY L.ttt eeaaen e e eeeeeennees 7
4.1. MEASURING INSTRUMENT CALIBRATION ....uuiiiiiiiiiiiiiiii e 7
4.2.  SAMPLE CALCULATION ...ttt e et eeeaa e aees 7
4.3. MEASUREMENT UNCERTAINTY Lottt ettt eatn e e ani e 8
5. EQUIPMENT UNDER TEST ...ttt et e et e e e e e e enneeaees 9
5.1. DESCRIPTION OF EUT .ottt ettt e e et e e et e e eaa e e ees 9
5.2, MAXIMUM OUTPUT POWER......cciitiiii ettt eeaa e ees 9
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 10
5.4. WORST-CASE CONFIGURATION AND MODE .......couiiiiiiiiiieeeeeii e 10
5.5, DESCRIPTION OF TEST SETUP ....cuui ittt 11
6. TEST AND MEASUREMENT EQUIPMENT ....oui e 13
7. SUMMARY TABLE ..o ettt e et e et e e e et e e e e rea s 14
8. REFERENCE MEASUREMENTS RESULTS ..ot 15
8.1. ON TIME AND DUTY CYCLE RESULTS ...ttt 15
8.2, DUTY CYCLE PLOTS ..ttt ettt e e e et e e e eea s 15
8.3, 26 B BANDWIDTH......cciiiiiiiiiiis oottt e e e e e et a e s e e e e e e aaeaaaaasaeaeeeennnes 18
8.3.1. 802.11a MODE IN THE 5.2 GHZ BAND ......ouiiiii i 19
8.3.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND ......ccootiiiiiiiiieeiieeiee e 19
8.3.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND .......coitiiiiiiiiiieiiiiiee e 19
8.3.4. 802.11n VHT80 MODE IN THE 5.2 GHZ BAND ........ccttiiiiiiieiieiiiiee e 19
8.3.5. 802.11a MODE IN THE 5.3 GHZ BAND .......uiiiiiiiiiiiiiie e 20
8.3.6. 802.11n HT20 MODE IN THE 5.3 GHZ BAND ......ccoitiiiiiiiiiiiiiieiiiee e 20
8.3.7. 802.11n HT40 MODE IN THE 5.3 GHZ BAND ........covtiiiiiiie e 20
8.3.8. 802.11ac VHT80 MODE IN THE 5.3 GHZ BAND .......ccuiiiiiiiiiieeiceee e 20
8.3.9. 802.11a MODE IN THE 5.5 GHZ BAND .......uiiiiiiiiii e 21
8.3.10. 802.11n HT20 MODE IN THE 5.5 GHZ BAND .....ccooiiiiiiiiiieeeeieeeee e 21
8.3.11. 802.11n HT40 MODE IN THE 5.5 GHZ BAND .......covviiiiiiii e 21
8.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHZ BAND .....coouuiiiiiiiiiiiiieee e 21
8.3.13. 802.11a MODE IN THE 5.8 GHZ BAND .......uiiiiiiieii e 22
8.3.14. 802.11n HT20 MODE IN THE 5.8 GHZ BAND .......ccvvviiiiiiiieeeeeeeeee e 22
8.3.15. 802.11n HT40 MODE IN THE 5.8 GHZ BAND .......ccoviiiiiiiie e 22
8.3.16. 802.11ac VHT80 MODE IN THE 5.8 GHZ BAND ......ccuuiiiiiiiiiiiiiiieee e 22
Page 3 of 250
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: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

8.3.17. 26 OB BANDWIDTH PLOTS ....oiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisesseseessessessssseseessnneennnnnne 23
9. ANTENNA PORT TEST RESULTS ... 37
9.1, 6 dAB BANDWIDTH....cciiiiiiiiieeeeeeee e 37
9.1.1 802.11a MODE IN THE 5.8 GHZ BAND ......ccutiiiiiiieeeeieeei e 38
9.1.2. 802.11n HT20 MODE IN THE 5.8 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieees 38
9.1.3. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieene 38
9.1.4. 802.11n VHT80 MODE IN THE 5.8 GHZ BAND. .........cuutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiinees 38
9.1.5. 6 dB BANDWIDTH PLOTS ...ttt e e 39
9.2. OUTPUT POWER AND PPSD......cccoiiiiiiiiiiiiiiiiiiii 43
9.21. 802.11a MODE IN THE 5.2 GHZ BAND ........uuttiiiiiiiiiiiiiiiiiiiiiiiniieiiiieiininnennennnennnes 44
9.22. 802.11n HT20 MODE IN THE 5.2 GHZ BAND ........cutitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeees 45
9.2.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieees 46
9.24. 802.11ac VHT80 MODE IN THE 5.2 GHZ BAND ........cututiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnne 47
9.25. 802.11a MODE IN THE 5.3 GHZ BAND .......uuuttiiiiiiiiiiiiiiiiiiiiniiiiiiiieiiineinenenennnennnes 48
9.2.6. 802.11n HT20 MODE IN THE 5.3 GHZ BAND ........outtiiiiiiiiiiiiiiiiiiiiiiiiiiiieee 49
9.2.7. 802.11n HT40 MODE IN THE 5.3 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee 50
9.2.8. 802.11ac VHT80 MODE IN THE 5.3 GHZ BAND ........ccccctiiiiiiiiiiiiiiiiriiceee e 51
9.29. 802.11a MODE IN THE 5.5 GHZ BAND. ........uuttiiiiiiiiiiiiiiiiiiiiiiieieneeeenenenes 52
9.2.10. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee 53
9.2.11. 802.11n HT40 MODE IN THE 5.5 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiienes 54
9.2.12. 802.11ac VHT80 MODE IN THE 5.5 GHZ BAND ........cututiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiienns 55
9.2.13. 802.11a MODE IN THE 5.8 GHZ BAND ........cutttiiiiiiiiiiiiiiiiiiiiinieeeeeeennneees 56
9.2.14. 802.11n HT20 MODE IN THE 5.8 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiieees 57
9.2.15. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ........uuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnes 58
9.2.16. 802.11ac VHT80 MODE IN THE 5.8 GHZ BAND .........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee 59
9.2.17. 802.11a MODE AT STRADDLE CHANNEL ........cutttiiiiiiiiiiiiiiiiiiiiieeenenes 60
9.2.18. 802.11n HT20 MODE AT STRADDLE CHANNEL ........uuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnns 61
9.2.19. 802.11n HT40 MODE AT STRADDLE CHANNEL ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnns 62
9.2.20. 802.11ac80 VHT80 MODE AT STRADDLE CHANNEL ..........cutiiiiiiiiiiiiiiiiiiiiiiens 63
9.2.21. OUTPUT POWER AND PPSD PLOTS ......uuuuitiiiiiiiiiiiniiiiiiiiiiiiinnnnnnnnnnnnenennennnnnnne 64
10. TRANSMITTER ABOVE 1 GHZ... oot 82
10.1. 5.2 GHZ .. e 84
10.1.1. TX Above 1GHz 802.11a MODE IN THE 5.2GHZ BAND .........cccevvviiiieiiiiiiiieeeennn 84
10.1.2. TX Above 1GHz 802.11n HT20 MODE IN THE 5.2GHz BAND...........ccccccviriiinneenn. 92
10.1.3. TX Above 1GHz 802.11n HT40 MODE IN THE 5.2GHz BAND...........ccccovviuiinnn. 100
10.1.4. TX ABOVE 1GHz 802.11ac VHT80 MODE IN THE 5.2GHz BAND ............cccceeenn.. 106
10.2. B 8 GHZ e e 110
10.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHZ BAND ........cccevvviieeiiiiiinee 110
10.2.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.3GHz BAND...........ccceeeeeenn. 118
10.2.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.3GHz BAND...........ccceviuunnnn. 126
10.2.4. TX ABOVE 1GHz 802.11ac VHT80 MODE IN THE 5.3GHz BAND............ccccuvnneee. 132
10.3. 5.5-5.6 GHaZ ... e 136
10.3.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.5 GHZBAND ........cccoeiiiiiiiiiiie, 136
10.3.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.5GHz BAND...........ccccevuurnne. 148
10.3.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.5GHz BAND............ccceeeeeennn. 160
10.3.4. TX ABOVE 1GHz 802.11ac VHT80 MODE IN THE 5.5GHz BAND............cccceeennnn. 172

Page 4 of 250

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: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

10.4. D 8 GH Z e 180
10.4.1. TX ABOVE 1GHz 802.11a MODE IN THE 5.8GHZ BAND .....cccuvvviiiieiieieeeeeeenn, 180
10.4.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.8GHz BAND..........ccevvvvvnnnene. 190
10.4.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.8GHz BAND..........ccvvvvvunnnenn. 200
10.4.4. TX ABOVE 1GHz 802.11ac VHT80 MODE IN THE 5.8GHz BAND........cc0vvvvvvvnrnnnn. 208

10.5. BANDEDGE (on Worst case) equipped with protective case.........cccoeeeeeevvvevinnnnnnn. 212

10.6. HARMONICS AND SPURIOUS EMISSIONS (on Worst case) equipped with

PIOTECHIVE CABSE ..uuuui i e eeiieetiti e et e e et e e e e e e ettt e e e e e e e e e ettt a e e e eaeeeeaesta e e e eeaeees sttt aaaeaeees 213

11. WORST-CASE BELOW 1 GHz (in the 5.2 GHz Band).........ccoovvvvviviiiiiiiiiiiiiiieeeeeeeeeee 215
12. AC POWER LINE CONDUCTED EMISSIONS ... oo 217
13. DYNAMIC FREQUENCY SELECTION.....ccii it 220

13.1. OV ERVIEW ..ottt ettt e s 220
0 T e R I 1Y I 1 TSRO 220
13.1.1. TEST AND MEASUREMENT SYSTEM ..ottt 224
13,02, SETUP OF EUT ..ottt ettt et e e e e e e e e e e e e e aanns 227
13.1.3. DESCRIPTION OF EUT oottt ettt e e e e e e e e aans 228

13.1. RESULTS FOR 20 MHZ BANDW IDTH.....cuuiiiiiiiie et e et e et saeaea e 229
13,0, TEST CHANNEL ..ottt e e e e e e e e e e e annns 229
13.1.2. RADAR WAVEFORM AND TRAFFIC ... .o 229
13.1.3. OVERLAPPING CHANNEL TEST S ...ttt e e 231
13.1.4. MOVE AND CLOSING TIME ...couiiiiii ittt et e e e et e e e e e eaas 231

13.2. RESULTS FOR 40 MHZ BANDW IDTH.....cuiieee et e e aeaee e 234
13.2.0. TEST CHANNEL ..ottt ettt e e e e e e e e e ennns 234
13.2.2. RADAR WAVEFORM AND TRAFFIC .. .ot 234
13.2.3. OVERLAPPING CHANNEL TEST S .. oot 236
13.2.4. MOVE AND CLOSING TIME ....oniee e e 236

13.3. RESULTS FOR 80 MHZ BANDWIDTH . ....ciiiiiii ettt e e anene e 239
13,30, TEST CHANNEL ..ottt e e 239
13.3.2. RADAR WAVEFORM AND TRAFFIC ... oot 239
13.3.3. OVERLAPPING CHANNEL TEST S .. ittt aaaas 241
13.3.4. MOVE AND CLOSING TIME ...ttt eanas 241

L4, SETUP PHO T OS ... et e e aeens 244

Page 5 of 250

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: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/nfac, ANT+ and NFC
MODEL NUMBER: SM-T397U

SERIAL NUMBER: R32J9002MAD (RADIATED);

R32J9002MFF (CONDUCTED)

DATE TESTED: OCT 31, 2017 - NOV 30, 2017

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 Junwhan 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 v01r03

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

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode
[MHz] [dBm] [mW]
802.11a 11.862 15.35
5180 - 5240
802.11n HT20 12.495 17.76
5190 - 5230 802.11n HT40 10.649 11.61
5210 802.11ac VHT80 10.382 10.92
802.11a 12.379 17.29
5260 -5320
802.11n HT20 12.156 16.43
5270 - 5310 802.11n HT40 9.308 8.53
5290 802.11ac VHT80 10.904 12.32
802.11a 12.351 17.18
5500 -5720
802.11n HT20 11.911 15.53
5510 - 5710 802.11n HT40 9.901 9.77
5530 - 5690 802.11ac VHT80 9.514 8.94
802.11a 12.431 17.50
5745 - 5825
802.11n HT20 12.395 17.36
5755 - 5795 802.11n HT40 10.416 11.00
5775 802.11ac VHT80 10.289 10.69
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency Range Antenna Gain
[MHZ] [dBi]
5150 - 5250 0.7
5250 - 5850 05
5470 5725 01
572%N—“53;350 0.1

5.4. WORST-CASE CONFIGURATION AND MODE

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

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

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that the 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 VHT80 mode: MCSO
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA12JWE DK1G3209VS/B- E N/A
Data Cable SAMSUNG EP-DN930CWZ N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A
I/O CABLES
1/O Cable List
Cable |Port # of identical |Connector [Cable Type |Cable Remarks
No Type Length (m)
1 DC Power C-type Shielded 1.2m N/A
2 Audio Mini-Jack [ Unshielded 1.2m N/A

NOTE : Protective cover (with S-pen) is in-box item. So additional radiated spurious emission
measurements were performed on worst case equipped with protective case.

TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable NIl mode.

Page 11 of 250

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: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

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 Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-14-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Attenuator / Switch driver HP 11713A 3748A04272 N/A
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier ETS 3115-PA 00167475 08-09-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/HP U2000 MY54270007 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
ATTENUATOR PASTERNACK PE7087-10 A009 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 6GHz Micro-Tronics HPM17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPM17542 016 08-08-18
LISN R&S ENV-216 101837 08-09-18
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
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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REPORT NO: 4788212489-E4V1
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DATE: DEC 04, 2017

7. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
. 2.585 MHz
15.407(e) 6dB Band width (5.8Ghz) 500KHz (Straddle Ch.)
15.407 TX Cond. Power 5.15-2.25, 5.25- <24dBm or
’ 12.495 dB
@©2) 5.35 & 5.47-5.725 11+10Log(OBW) m
15.407 < 30dBm or
™ .P .725-5.82 12.431 dB
@(3) Cond. Power 5.725-5.825 17+10Log(OBW) 31 dBm
15407 \p5p (5.2,5.3,5.5GHz) <11dBm 3.06 dBm
@(®)
15.407 PSD (5.8GHz) 30dBm per 500kHz 0.13 dBm
@(®)
15.207 (a) |AC Power Line conducted Section 10 57.04 dBuV (PK)
emissions
Radiated
15.407 (b) Radiated Spurious Emission < 54dBuV/m 65.85 dBuVv/m (Pk)
& 15.209
1(?1;2'(2))7 Dynamic Frequency Selection N/A Condcuted Pass
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REPORT NO: 4788212489-E4V1
FCC ID: A3LSMT397U

DATE: DEC 04, 2017

8. REFERENCE MEASUREMENTS RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v01r03 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME 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] [kHz]
802.11a 1.427| 1.531 0.932] 93.2% 0.31 0.701
802.11n HT20 1.336| 1.439 0.928| 92.8% 0.32 0.749
802.11n HT40 0.664| 0.765 0.867| 86.7% 0.62 1.507
802.11ac VHTS80 0.332] 0.433 0.766| 76.6% 1.16 3.015

8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

B Keysight Spectrum Analyzer - Swept SA

[N

RL | [T

DC | CORREC |

| SENSE:NT| | ALIGN AUTO | 08:38:21 PM Oct 30, 2017

Trig Delay-600.0 us #Avg Type: RMS TRACE! 3456

TYPE|WitAHRAAAY

PNO: Fast ~—+—
IFGain:Low

Trig: RF Burst

Atten: 40 dB perlP

Ref 30.00 dBm

10 dBidiv
Log

200
!
10.0

0.00

-0a

=200

=300

-00

-S00

600

Center 5.500000000 GHz
Res BW 8 MHz

599.1 us
1.427 ms (A)
1.531 ms (A)

Span 0 Hz

#/BW 50 MHz Sweep 3.000 ms (20001 pts)

MKR[MODE[TRCTSCLl X [ v [ FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE o
1 N t

13.84 dBm
-2.82dB
-1.62dB
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FCC ID: A3LSMT397U

DUTY CYCLE 802.11n HT20 MODE

BE Keysight Spectrum Analyzer - Swept SA =
RL | RF |[soe bC | CcoORREC | | SENSE:NT] | ALIGN AUTO | 08:39:14 PM Oct 30, 2017
Trig Delay-600.0 us #Avg Type: RMS TRACE|

Trig: RF Burst TYPE|W:
DET

PNO: Fast ~—%—
IFGain:Low Atten: 40 dB

10 dB/div._ Ref 30.00 dBm
Log

200

0.00 e

100

-0a

200

=300

-400

00

600

Center 5.500000000 GHz Span 0 Hz
Res BW 8 MHz #/BW 50 MHz Sweep 3.000 ms (20001 pts)

-
1 N t 599.1 us 13.56 dBm
2 A t (A) 1.336 ms (A) -2.64dB
t (A 1.439 ms (A) 0.51dB

DUTY CYCLE 802.11n HT40 MODE
E Keysight Spectrum Analyzer - Swept SA ===
B

RL | RF |soo bc | CcoRReC | | SENSE:INT| | ALIGN AUTO | 08:40:30 PM Oct 30, 2017

Trig Delay-400.0 us #Avg Type: RMS TRACE| 3456

TYPE|WAAHARAAAY
peT|P

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

10 dBrdiv__ Ref 30.00 dBm
Log

200

10.0 Hagitn
000

-ioa

=200

=300

-A00

500

B00

Center 5.500000000 GHz Span 0 Hz
Res BW 8 MHz #/BW 50 MHz Sweep 1.500 ms (20001 pts)

-
1 N t 399.0 us 8.34dBm
t (A) 663.7 us (A) -3.11dB
t (4 765.3 us (A) 0.07dB
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DUTY CYCLE 802.11ac VHT80 MODE

Keysight Spectrum Analyzer - Swept SA

[E=N R~

RL | RF [soe DC [ CORREC |

| SENSE:INT] | ALIGN AUTO |

08:41:36 PM Oct 30, 2017

PNO:

IFGain:Low

Trig Delay-200.0 us
Fast -»- Trig:RFBurst
Atten: 40 dB

#Avg Type: RMS

TRACE[{ 23456
TYPE[Whtarranas
peT|P

10 dBidiv__ Ref 30.00 dBm
Log

Center 5.500000000 GHz
Res BW & MHz

1 N t 198.9 us
t (A) 331.7 us (A)
t (A) 4333 us (A)

Soom~NaaR

=
@
©

#VBW 50 MHz

FUNCTION | FUNCTION WIDTH

Span 0 Hz
Sweep 750.0 us (20001 pts)

FUNCTION VALUE
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REPORT NO: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

8.3. 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 : 21.00MHz
o Turning Frequency : 5725MHz
o 26dB Bandwidth of UNII-2C band Portion
= (5725 - (5720 - (21.00 / 2)) = 15.50 MHz
o 26dB Bandwidth of UNII-3 band Portion
= (5720 + (21.00/ 2) -5725) = 5.50 MHz
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RESULTS

8.3.1.802.11a MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5180 20.81
Mid 5200 20.84
High 5240 21.02
Worst 21.02

8.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5180 21.25
Mid 5200 21.39
High 5240 2146
Worst 21.46

8.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5190 39.39
High 5230 39.49
Worst 39.49

8.3.4. 802.11n VHT80 MODE IN THE 5.2 GHz BAND

DATE: DEC 04, 2017

F 26dB B idth
Channel | @ cauency 6 dB Bandwidt
Mid 5210 80.96
Worst 20.96
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DATE: DEC 04, 2017

8.3.5.802.11a MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHZ] [MHZ]
Low 5260 20.80
Mid 5300 21.02
High 5320 20.76
Worst 21.02

8.3.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5260 21.08
Mid 5300 21.14
High 5320 21.05
Worst 21.14

8.3.7.802.11n HT40 MODE IN THE 5.3 GHz BAND

F 26 dB B idth
Channel requency 6 dB Bandwidt
[MHz] [MHz]
Low 5270 39.35
High 5310 39.28
Worst 39.35

8.3.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
LiliE [MHz]
Middle 5290 80.86
Worst 80.86
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8.3.9.802.11a MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5500 20.84
Mid 5580 21.00
High 5700 20.83
Straddle 5720 15.50
Worst 21.00

8.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHZ] [MHZ]
Low 5500 21.26
Mid 5580 21.11
High 5700 21.46
Straddle 5720 15.83
Worst 21.46

8.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND

DATE: DEC 04, 2017

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5510 39.19
Mid 5590 39.59
High 5670 39.45
Straddle 5710 34.86
Worst 39.59

8.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5530 80.82
High 5610 31.20
Straddle 5690 75 50
Worst 80.82
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DATE: DEC 04, 2017

8.3.13. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel

[MHz] [MHz]

Straddle 5720 5.50
Low 5745 21.18
Mid 5785 20.74
High 5825 21.00
Worst 21.18

8.3.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Straddle 5720 5.83
Low 5745 21.61
Mid 5785 21.33
High 5825 2120
Worst 21.61

8.3.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Straddle 5710 4.86
Low 5755 39.13
High 5795 39.39
Worst 39.39

8.3.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Straddle 5690 550
Middle 5775 81.05
Worst 81.05
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8.3.17. 26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 6.180000000 GHz
s Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 20 4B

Radio Std: Nane |

Radio Device: BTS

ol Keyasght Spectrum Analyze - Occupied BW
01:50:01 MY 28,2017 AL

+. TrigFreeRun

HFGainLow #Aen: 20 dB

Center Freq: 5.200000000 GH:

ol
015028 PHNoy 28,2017
iz Radio Std: None
AvglHold: 100/100
Radio Device: 8BTS

dBidiv Ref 30.00 dBm

dBidiv Ref 30.00 dBm

Log

Center 5.18 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 16.9 dBm
16.601 MHz

Transmit Freq Error -4.586 kHz OBW Power 98.00 %

x dB Bandwidth 20.81 MHz x dB -26.00 dB

Span 40 MHz.
Sweep 1.333ms

Center 5.2 GHz
#Res BW 200 kHz

Occupied Bandwidth Total Power
16.595 MHz

8.599 kHz OBW Power
20.84 MHz x dB

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Span 40 MHz
Sweep 1.333 ms|
17.1 dBm
99.00 %
-26.00 dB

11la Mode High Channel

eyt Specsrom Anslzes - Dccupied BW
L z

] Center Freq: 6240000000 GHz
s Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 20 4B

Radio Std: Nane

Radio Device: BTS

=
01:51:01 PMNOY 28,2017

10 dBidi Ref 30.00 dBm

- ‘ ‘

Center 5.24 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 17.2dBm
16.566 MHz
Transmit Freq Error =10 Hz OBW Power 98.00 %
x dB Bandwidth 21.02 MHz x dB -26.00 dB

Span 40 MHz,
Sweep 1.333ms
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel 11n HT20 Mode Middle Channel

eyeight Specsrom Analzes - Occupied BW @ Vet Specirum Anshzer - Occupied BN ==
AL i 0 01/58:18 PHNay 28, 2017 kL I n 01:59:03 PhNow 28, 2017
Center Freq: 5180000000 GHz Radio Std: None ] Center Fraq: 5200000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100100 e Trig:FreeRun ‘AvglHold: 100/100
HFGainLow #Aten: 20 0B Radio Device: BTS #FGaindow #Atten: 20 48 Radio Device: BTS.
dBidiv Ref 30,00 dBm dBidiv Ref 30.00 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 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 17.6 dBm Occupied Bandwidth Total Power 17.8 dBm
17.781 MHz 17.741 MHz
Transmit Freq Error -8.381 kHz OBW Power 99.00 % Transmit Freq Error 10.424 kHz OBW Power 99.00 %
x dB Bandwidth 21.25 MHz x dB -26.00 dB x dB Bandwidth 21.39 MHz xdB -26.00 dB
g sTan v

11n HT20 Mode High Channel

Keyoght Spectrum Anslyze - Occupied W =)
R = 7 X 0159:43 PG 26,2017
] Center Freq: 5.240000000 GHz Radio Std: Nane
a. Trig: FreeRun Avg|Held: 100100
HFGainLow wARen: 20 48 Radio Device: BTS
dBidiv Ref 30.00 dBm
Log
Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 16.9 dBm
17.723 MHz
Transmit Freq Error -10.525 kHz OBW Power 98.00 %
x dB Bandwidth 21.46 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

Keysight Spectrum Analyzer - Occupied EW. o e Keysight Spectrum Anahizes - Occupied B RN
AL I ] 02106148 P ow 28,2017 AL ] : 02:07:18 oy 28,2017
‘ Center Freg: 5.190000000 GHz Radio Std: None | Center Freq: 5.230000000 GHz Radio Std: None
s Trig: FreeRun ‘Avg|Held: 100100 s~ Trig:FreeRun AvglHold: 1001100
HIFGain;Low #Atten: 20 dB Radio Device: BTS #FGain:Low #Atten: 20 dB Radio Device: BTS

dBlidiv Ref 30,00 dBm dBidiv
Log Log

Ref 30.00 dBm

|

Center 5.19 GHz

Span 80 MHz

Center 5.23 GHz

Span 80 MHz

#Res BW 390 kHz #VEW 1.2 MHz Sweep 1.333ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 16.3 dBm Occupied Bandwidth Total Power 16.3 dBm
36.177 MHz 36.151 MHz
Transmit Freq Error 31.322 kHz OBW Power 99.00 % Transmit Freq Error 51.317 kHz OBW Power 99.00 %
x dB Bandwidth 39.39 MHz x dB -26.00 dB x dB Bandwidth 39.49 MHz xdB -26.00 dB

UNII 5.2 GHz IEEE 802.11ac VHT80 mode

1lac VHT80 Mode Middle Channel

¥eysight Spectrum Aralyzer - Occupied W =la
AL 2:12:26 Moy 28, 2017

| Center Frag: 5210000000 GHz Radio Std: None
v Trig: FreeRun Avg|Hold: 100100
HFGainiLow wAtten: 20 08 Radio Device: BTS
dBlidiv Ref 30.00 dBm
Log
Center 5.21 GHz Span 160 MHz
#Res BW 820 kHz #VEBW 2.4 MHz Sweep 1.333ms

Occupied Bandwidth Total Power 16.5 dBm
75.464 MHz

Transmit Freq Error 167.35 kHz OBW Power 99.00 %

x dB Bandwidth 80.96 MHz x dB -26.00 dB

Page 25 of 250

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: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

eyeight Specsrom Analzes - Occupied BW @ Vet Specirum Anshzer - Occupied BN ==

AL i 0 01/52:18 PHNay 28, 2017 kL I n 0152:58 Phabow 28, 2017

Center Freq: 5260000000 GHz Radio Std: None ] Center Freq: 5.300000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100100 s Trig:FreeRun ‘AvglHold: 100/100
HFGainLow #Aten: 20 0B Radio Device: BTS #FGaindow #Atten: 20 48 Radio Device: BTS.
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm

Log Log
Center 5.26 GHz Span 40 MHz Center 5.3 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 17.3 dBm Occupied Bandwidth Total Power 17.5 dBm

16.599 MHz 16.584 MHz

Transmit Freq Error 5.712 kHz OBW Power 99.00 % Transmit Freq Error -1.775 kHz OBW Power 99.00 %

x dB Bandwidth 20.80 MHz x dB -26.00 dB x dB Bandwidth 21.02 MHz xdB -26.00 dB
g sTan v

11la Mode High Channel

eyeight Specsrom Analzes - Occupied BW =la
AL i 0 01/53:45 PHiay 28, 2017
Center Freq: 5320000000 GHz Radio Std: None
e Trig: FreeRun ‘AvglHold: 1001100
HIFGain;Low #Atten: 20 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm
Log
Center 5.32 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 17.6 dBm
16.575 MHz
Transmit Freq Error 2.457 kHz OBW Power 99.00 %
x dB Bandwidth 20.76 MHz x dB -26.00 dB
wse i) Alignment Completed sTaTE
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

eyeight Specsrom Analzes - Occupied BW =la Veysight Specirum Anahyer - Gecupied B ==
AL i 0 02:00:18 PHNay 28, 2017 kL I n 02:00:54 PhaNow 28, 2017
Center Freq: 5260000000 GHz Radio Std: None ] Center Freq: 5.300000000 GHz Radio Std: None
v Trig: FreeRun ‘AvglHold: 1001100 e Trig: FreeRun ‘AvglHold: 100/100
HIFGain;Low #Atten: 20 dB Radio Device: BTS #FGain:Low #Atten: 20 dB Radio Device: BTS
dBidiv Ref 30,00 dBm dBidiv Ref 30.00 dBm
Log Log
Center 5.26 GHz Span 40 MHz, Center 5.3 GHz Span 40 MHz

#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 17.1 dBm
17.756 MHz

Transmit Freq Error -1.837 kHz OBW Power 99.00 %

x dB Bandwidth 21.08 MHz x dB -26.00 dB

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

Occupied Bandwidth Total Power 17.6 dBm
17.708 MHz

Transmit Freq Error -4.038 kHz OBW Power 99.00 %

x dB Bandwidth 21.14 MHz xdB -26.00 dB

11n HT20 Mode High Channel

eyt Specsrom Anslzes - Dccupied BW =la
L z 020157 Moy 28,2017
Radio Std: None

] Center Freq: 6.320000000 GHz
s Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 20 4B

Radio Device: BTS

10 dBidi Ref 30.00 dBm
Log

Center 5.32 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 17.5 dBm
17.708 MHz
Transmit Freq Error 3.246 kHz OBW Power 98.00 %
x dB Bandwidth 21.05 MHz x dB -26.00 dB
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REPORT NO: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

UNII 5.3 GHz IEEE 802.11n HT40 mode

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

Keysight Spectrum Analyzer - Occupied EW. ol Keysight Spectrum Anahizes - Occupied B ERERE—
AL i 0 02:07:47 PHiNay 28, 2017 kL I n 02:08:13 P ow 28, 2017
] Center Freq: 5270000000 GHz Radio Std: None ] Center Freq: 5310000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100100 s Trig:FreeRun ‘AvglHold: 100/100
HFGainLow #Aten: 20 0B Radio Device: BTS #FGaindow #Atten: 20 48 Radio Device: BTS.
dBlidiv Ref 30,00 dBm dBidiv Ref 30.00 dBm
Log Log
Center 5.27 GHz Span 80 MHz, Center 5,31 GHz Span 80 MHz
#Res BW 390 kHz #VEW 1.2 MHz Sweep 1.333ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 14.8 dBm Occupied Bandwidth Total Power 14.9 dBm
36.144 MHz 36.153 MHz
Transmit Freq Error 38.475 kHz OBW Power 99.00 % Transmit Freq Error 60.384 kHz OBW Power 99.00 %
x dB Bandwidth 39.35 MHz x dB -26.00 dB x dB Bandwidth 39.28 MHz xdB -26.00 dB
g sTan v

UNII 5.3 GHz IEEE 802.11ac VHT80 mode

eyeight Specsrom Analzes - Occupied BW =la
AL i 0 2:12:58 Moy 28, 2017
] Center Freq: 5290000000 GHz Radio Std: None
v Trig: FreeRun ‘AvglHold: 1001100
HIFGain;Low #Atten: 20 dB Radio Device: BTS

10 dB/di Ref 30.00 dBm
Log
Center 5.29 GHz Span 160 MHz
#Res BW 320 kHz #VBW 2.4 MHz Sweep 1.333ms

Occupied Bandwidth Total Power 17.1 dBm

75.436 MHz

Transmit Freq Error 110.01 kHz OBW Power 99.00 %

x dB Bandwidth 80.86 MHz x dB -26.00 dB
g s
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REPORT NO: 4788212489-E4V1

FCC ID: A3LSMT397U

DATE: DEC 04, 2017

UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 7

Center Freq: 6.500000000 GHz

ol
015428 PMNOY 28,2017
Radio Std: Nane

Keyasght Spectrum Analyze - Occupied BW
AL F m

 Center Freq: 5.580000000 GHz

=
OL54:58 PMNoy 28, 2017
Radio Std: None

a. Trig: FreeRun Avg|Held: 100100 v Trig:FreeRun AvglHold: 100/100
AFGainiLow wARen: 20 48 Radio Device: BTS #FGainLow #Atten: 20 48 Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 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 17.5 dBm Occupied Bandwidth Total Power 17.6 dBm

16.620 MHz 16.634 MHz
Transmit Freq Error -1.946 kHz OBW Power 98.00 % Transmit Freq Error 8.284 kHz OBW Power 99.00 %
x dB Bandwidth 20.84 MHz x dB -26.00 dB x dB Bandwidth 21.00 MHz x dB -26.00 dB

11la Mode High Channel

11a Mode Straddle Channel

Keysght Specirum Anshyae: - Decupied B
RL B E r

s Trig: Free Run

Center Freq: 5.700000000 GHz
AvglHold: 1001130

=
01:55:29 PHNov 28,2017
Radio Std: None

Keysight Specirum Anslyzer - Occupied BV
AL " S0

"~ Center Freq: 5.720000000 GH:
. Trig:FresRun

=N
A AL 0115602 PMNow 28, 2017
z Radio Std: Hone
AvglHold: 1001100

AFGain:Low #Atten: 20 6B Radia Device: BTS AFGain:Low #Atten: 20 d8 Radio Device: BTS
0 dB/di Ref 30.00 dBm 0 dBidi Ref 30.00 dBm
Log Log
'

Center 5.7 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
##Res BW 200 kHz #VEW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 15.6 dBm Occupied Bandwidth Total Power 15.3 dBm

16.608 MHz 16.604 MHz
Transmit Freq Error 1.415 kHz OBW Power 99.00 % Transmit Freq Error -11.009 kHz OBW Power 99.00 %
x dB Bandwidth 20.83 MHz x dB -26.00 dB x dB Bandwidth 20.99 MHz x dB -26.00 dB

Page 29 of 250

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: 4788212489-E4V1
FCC ID: A3LSMT397U

DATE: DEC 04, 2017

UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 6.500000000 GHz
w. Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 20 4B

HFGainiLow

02.02:40 PHNOY 28,2017
Radio Std: Nane

Radio Device: BTS

Keyasght Spectrum Analyze - Occupied BW
AL

]  Center Freq: 5.580000000 GHz

v Trig: Free Run AvglHold: 100/100

HFGainLow #Aen: 20 dB

==
e
Radio Std: None

Radio Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBidiv Ref 30.00 dBm

Center 5.5 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 17.2dBm
17.707 MHz
Transmit Freq Error -4.005 kHz OBW Power 98.00 %
x dB Bandwidth 21.26 MHz x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms

Center 5.58 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 17.1 dBm
17.774 MHz
Transmit Freq Error -6.605 kHz OBW Power 99.00 %
x dB Bandwidth 21.11 MHz x dB -26.00 dB

Span 40 MHz
Sweep 1.333 ms|

11n HT20 Mode High Channel

11n HT20 Mode Straddle Channel

Keysght Specirum Anshyae: - Decupied B
R B E r

] Center Freq: 6.700000000 GHz
s Trig: FreeRun AvglHold: 1001130

=
0Z1H4:03 PNy 28,2017
Radio Std: None

Keysight Specirum Anslyzer - Occupied BV
" " a

] "~ Center Freq: 5.720000000 GHz

- Trig: Free Run AvglHold: 1001100

T
120031 v 28,200
Radio Std: None

AFGain:Low #Atten: 20 6B Radia Device: BTS AFGain:Low #Atten: 20 d8 Radio Device: BTS
0 dB/diy Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.7 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
##Res BW 200 kHz #VEW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 15.3 dBm Occupied Bandwidth Total Power 15.2 dBm
17.754 MHz 17.754 MHz
Transmit Freq Error -17.590 kHz OBW Power 99.00 % Transmit Freq Error -14.520 kHz OBW Power 99.00 %
x dB Bandwidth 21.46 MHz x dB -26.00 dB x dB Bandwidth 21.65 MHz x dB -26.00 dB
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REPORT NO: 4788212489-E4V1

FCC ID: A3LSMT397U

DATE: DEC 04, 2017

UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode Middle Channel

— =la Veysight Specirum Anahyer - Gecupied B ==
02:08:41 9HNay 28, 2017 kL I AL1GN 4 02:09:06 PhNow 28, 2017
| Cener Freg: 6510000000 Gz Radio Std: None | Center Freq: 5.530000000 GHz Radio Std: None
e Trig: Free Avg|Hold: 100100 -+ Trig:FreeRun ‘AvglHold: 100/100
HFGainLow Hediyry Radio Device: BTS HFGainLow #Atten: 20 dB Radio Device: BTS

10 dB/di Ref 30.00 dBm 0 dB/d Ref 30.00 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 1.333ms ##Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 15.4 dBm Occupied Bandwidth Total Power 15.2 dBm

36.136 MHz 36.147 MHz

Transmit Freq Error 43.612 kHz OBW Power 99.00 % Transmit Freq Error 32.336 kHz OBW Power 99.00 %

x dB Bandwidth 39.19 MHz x dB -26.00 dB x dB Bandwidth 39.59 MHz xdB -26.00 dB
s aTam STan

11n HT40 Mode High Channel

11n HT40 Mode Straddle Channel

Tersght Spedrum Aoy~ Occupeed DI = Vo e D S —r=
RL [ I ] AGr Al 02:09:32 PhNo 28,2017 02:05:57 PM o 28, 2017
[ Center Freq: 8670000000 GHz Radio Std: None | Camer Fraq: 5.740000000 GHz Radio $td: None
. Trig: Fres Run Avg[Hold: 1001100 e Trig: FreeRun AvglHald: 1001100
AFGain:Low #Anen: 20 4B Radio Device: BTS AFGain:Low #Atten: 20 4B Radio Device: BTS
0 dBJdiv Ref 30.00 dBm 0 dBid: Ref 30.00 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 1.333ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms
Occupied Bandwidth Total Power 15.5dBm Occupied Bandwidth Total Power 15.5dBm
36.158 MHz 36.195 MHz
Transmit Freq Error 37.117 kHz OBW Power 99.00 % Transmit Freq Error 28.241 kHz OBW Power 99.00 %
x dB Bandwidth 39.45 MHz xdB -26.00 dB x dB Bandwidth 39.71 MHz xdB -26.00 dB
wsa TATUS usc. TATUS
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REPORT NO: 4788212489-E4V1
FCC ID: A3LSMT397U

DATE: DEC 04, 2017

UNII 5.5 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Low Channel

1lac VHT80 Mode High Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 6.530000000 GHz
s Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 20 4B

02:13:26 PMNOY 28,2017
Radio Std: Nane

Radio Device: BTS

ol
02:13:51 PMNow 28, 2017
Radio 5td: None

Keyasght Spectrum Analyze - Occupied BW
AL

] Center Freq: 5610000000 GHz

+. TrigFreeRun AvglHold: 100/100

SFGainiow | #Atten: 2048 Radio Device: BTS

dBidiv Ref 30.00 dBm

dBidiv Ref 30.00 dBm

Log

Center 5.53 GHz

#Res BW 820 kHz #VBW 2.4 MHz

Occupied Bandwidth Total Power 15.4 dBm
75.543 MHz

Transmit Freq Error 96.979 kHz OBW Power 98.00 %

x dB Bandwidth 80.82 MHz x dB -26.00 dB

Span 160 MHz
Sweep 1.333ms

Center 5.61 GHz
#Res BW 820 kHz

Span 160 MHz

#VBW 2.4 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 15.4 dBm
75.495 MHz

Transmit Freq Error 115.90 kHz OBW Power 99.00 %

x dB Bandwidth 81.20 MHz x dB -26.00 dB

1l1lac VHT80 Mode Straddle Channel

Keysght Specirum Anshyae: - Decupied B
R B E r

=
0Z14:18 PNy 28,2017

Center Freq: 6.660000000 GHz
e Trig: Fres Run

AvglHold: 100100

Radio Std: None

AFGain:Low #Atten: 20 6B Radia Device: BTS
0 dB/di Ref 30.00 dBm
Log
Center 5,69 GHz Span 160 MHz
#Res BW 820 kHz #VEW 2.4 MHz Sweep 1.333ms
Occupied Bandwidth Total Power 15.5 dBm
75.480 MHz
Transmit Freq Error 119.08 kHz OBW Power 99.00 %
x dB Bandwidth 80.99 MHz x dB -26.00 dB
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REPORT NO: 4788212489-E4V1
FCC ID: A3LSMT397U

DATE: DEC 04, 2017

UNII 5.8 GHz IEEE 802.11a mode

11a Mode Straddle Channel

11a Mode Low Channel

— = Veysght Spectrum Analyzes - Occupied B ==
01156102 9HNay 28, 2017 kL 5115555 P 28,2017
| Center Frag: 8720000000 GHz Radio Std: None | ClnurFr!q 5745000000 GHz Radio Stc: Nons
e Trig: Free Run Avg|Hold: 100100 -+ Trig:FreeRun AvglHold: 1001100
HFGainiLow #Aten: 20 08 Radio Device: BTS #FGainow #Atten: 20 d8 Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.72 GHz Span 40 MHz Center 5.745 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 15.3 dBm Occupied Bandwidth Total Power 16.9 dBm
16.604 MHz 16.589 MHz
Transmit Freq Error -11.009 kHz OBW Power 99.00 % Transmit Freq Error -11.823 kHz OBW Power 99.00 %
x dB Bandwidth 20.99 MHz x dB -26.00 dB x dB Bandwidth 21.18 MHz xdB -26.00 dB

usc sTaTUS|

STATS)

11a Mode Middle Channel

11la Mode High Channel

Keyight Specirum Amsiyzes - Occupied DU
R 0 S

] Center Freq 5785000000 GHz
un

=
01:57:06 PH iy 28, 2017
Radio Std: None

Kwnip!mmnnﬁyzu ‘Decupied BW

==
1:57:36 PH o 28, 2017

Cenanr!q nzwomunoH lhmsm Nme

U oy Avg[Hold: 1001100 e Trig: Free R AvglHald: 1001100
AFGain:Low “ten: 208 Radio Device: BTS AFGain:Low aton: 208 Radio Device: BTS
0 dBJdiv Ref 30.00 dBm 0 dBid: Ref 30.00 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 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 16.6 dBm Occupied Bandwidth Total Power 17.8 dBm

16.645 MHz 16.625 MHz
Transmit Freq Error -14.870 kHz OBW Power 99.00 % Transmit Freq Error -6.185 kHz OBW Power 99.00 %
x dB Bandwidth 20.74 MHz xdB -26.00 dB x dB Bandwidth 21.00 MHz xdB -26.00 dB
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REPORT NO: 4788212489-E4V1

FCC ID: A3LSMT397U

DATE: DEC 04, 2017

UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Straddle Channel

11n HT20 Mode Low Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

s Trig: FreeRun
HFGoiniLow

Center Freq: 6.720000000 GHz
‘Avg|Hold: 1001100
#Anen: 20 4B

02,0431 PHNOY 28,2017
Radio Std: Nane

Radio Device: BTS

Keyasght Spectrum Analyze - Occupied BW
AL

HFGainLow

 Center Freq: 5.745000000 GHz
v Trig: Free Run “AvglHold: 100100
#Anen: 20 d8

ol
02:05:08 PMNow 28, 2017
Radio 5td: None

Radio Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBidiv Ref 30.00 dBm

Center 5.72 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.754 MHz
Transmit Freq Error -14.520 kHz
x dB Bandwidth 21.65 MHz

#VBW 620 kHz
Total Power 15.2 dBm
OBW Power 98.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms

Center 5.745 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.765 MHz
Transmit Freq Error 4.896 kHz
x dB Bandwidth 21.61 MHz

#VBW 620 kHz
Total Power 17.8 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333 ms|

11n HT20 Mode Middle Channel

11n HT20 Mode H

igh Channel

Keysght Specirum Anshyae: - Decupied B
R B E r

s Trig: Fres Run

Center Freq: 6.785000000 GHz
Avg[Hold: 1001100
#Aren: 20dB

=
0Z105:35 PHNoY 28,2017
Radio Std: None

Radia Device: BTS

Keysight Specirum Anslyzer - Occupied BV
" " a

AFGain:Low

"~ Center Freq: 5.825000000 GHz
. Trig: Free Run AvglHold: 100100
#atten: 20 4B

o[a
02.06:05 P o 28, 2017
Radio Std: None

Radic Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

0 dB/div
g

0 dBidiv
g

Center 5.785 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.760 MHz
Transmit Freq Error -8.053 kHz
x dB Bandwidth 21.33 MHz

#VBW 620 kHz
Total Power 17.5 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms

Center 5.825 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.778 MHz
Transmit Freq Error 9.402 kHz
x dB Bandwidth 21.22 MHz

#VBW 620 kHz
Total Power 17.4 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333 ms|
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REPORT NO: 4788212489-E4V1
FCC ID: A3LSMT397U

DATE: DEC 04, 2017

UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Straddle Channel

11n HT40 Mode Low Channel

Keysight Specirum Anslyzer - Occupied BV
R A 0 HE

] "~ Center Freq: 5.710000000 GHz
. Trig: Free Run AvglHold: 100100

= Wepoght Specirum Ansyze: - Gecupied B
12,0957 PH NG 28,2017 ® W f =
Radio Std: None ]

Center Freq: 6.765000000 GHz
. Trig: Fres Run
#Aren: 20dB

Radic Device: BTS #FGain:Low

AvglHold: 100100

Radia Device: BTS

0 dBidiv Ref 30.00 dBm

0 dB/diy Ref 30.00 dBm

Center 5.71 GHz

#Res BW 390 kHz #/BW 1.2 MHz

Occupied Bandwidth Total Power 15.5 dBm
36.195 MHz

Transmit Freq Error 28.241 kHz OBW Power 99.00 %

x dB Bandwidth 39.71 MHz x dB -26.00 dB

Span 80 MHz, Center 5755 GHz
Sweep 1.333ms #Res BW 390 kHz #VEW 1.2 MHz
Occupied Bandwidth Total Power 16.5 dBm
36.123 MHz
Transmit Freq Error 40.836 kHz OBW Power 99.00 %
x dB Bandwidth 39.13 MHz x dB -26.00 dB

laTatus

Span 80 MHz
Sweep 1.333 ms|

11n HT40 Mode High Channel

Keysight Spectrum Analyzer - Decupied B
AL [ g

=
02:10:50 P e 28, 2017
Radio $td: None

| Camer Freq: 5795000000 GHz
e Trig: FreeRun AvglHold: 1001100
AFGaindow #Amen: 20 dB Radio Device: BTS
0 dBldiv Ref 30.00 dBm

Leg
Center 5.705 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms

Occupied Bandwidth Total Power 16.1 dBm

36.138 MHz

Transmit Freq Error 39.564 kHz OBW Power 99.00 %

x dB Bandwidth 39.39 MHz xdB -26.00 dB
usc. sTam
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REPORT NO: 4788212489-E4V1
FCC ID: A3LSMT397U

DATE: DEC 04, 2017

UNII 5.8 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Straddle Channel

Euwm..um. e Y

1lac VHT80 Mode Middle Channel

T —

2:14:18 PH Now 28, 2017

s i
Radm 'std: Hone

| Center Freq: 5650000000 GH:
s Trig: FreeRun
#Atten: 20 6B

Radio Std: Nane ]
nvqluuld 100100
Radio Device: BTS

Canter Frog: 5.775000000 GHz
—+- Trig: FresRun AvglHold: 100H00
M Gain-Low #Atten: 20 dB

#FGainLow Radic Device: BTS

10 dBJd Ref 30.00 dBm Ref 30.00 dBm

Center 5.69 GHz
#Res BW 820 kHz

#VBW 2.4 MHz

Span 160 MHz
Sweep 1.333 ms|

ICenter 5.775 GHz
#Res BW 820 kHz

#VBW 2.4 MHz

Span 160 MHz
Sweep 1.333ms

Occupied Bandwidth Total Power 15.5 dBm Occupied Bandwidth Total Power 16.4 dBm
75.480 MHz 75.471 MHz

Transmit Freq Error 119.08 kHz OBW Power 99.00 % Transmit Freq Error 87.575 kHz OBW Power 99.00 %

x dB Bandwidth 80.99 MHz xdB -26.00 dB x dB Bandwidth 81.05 MHz x dB -26.00 dB
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REPORT NO: 4788212489-E4V1 DATE: DEC 04, 2017
FCC ID: A3LSMT397U

9. ANTENNA PORT TEST RESULTS
9.1. 6dB BANDWIDTH

LIMITS

FCC 8§815.407 (e)
The minimum 6 dB bandwidth shall be at least 500 kHz.

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 to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

NOTE
e Calculation for 6dB Bandwidth of UNII-3 Straddle Channel
ex) Fundamental frequency : 5720MHz
o 6dB BW : 16.350MHz
o Starting Frequency of UNII-3 band : 5725MHz
o 6dB Bandwidth of UNII-3 band Portion
= (5720 + (16.350 / 2) -5725) = 3.175 MHz
RESULTS
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REPORT NO: 4788212489-E4V1

FCC ID: A3LSMT397U

DATE: DEC 04, 2017

9.1.1.802.11a MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]

Straddle 5720 3.155 0.5

Low 5745 16.310 0.5

Mid 5785 16.310 0.5

High 5825 16.320 0.5

Worst 3.155

9.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]

Straddle 5720 3.630 0.5

Low 5745 17.530 0.5

Mid 5785 17.260 0.5

High 5825 17.350 0.5

Worst 3.630

9.1.3.802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Straddle 5710 2.890 0.5
Low 5755 35.350 0.5
High 5795 35.290 0.5
Worst 2.890

9.1.4. 802.11n VHT80 MODE IN THE 5.8 GHz BAND

Channel | Frequency SCLLEOCIC L Minimum Limit
[MHz]
Straddle 5690 2.585 0.5
Middle 5775 75.150 0.5
Worst 2.585
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REPORT NO: 4788212489-E4V1
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9.1.5.6 dB BANDWIDTH PLOTS

UNII 5.8 GHz IEEE 802.11a mode

11a Mode Straddle Channel

11a Mode Low Channel

eyt Specsrom Anslzes - Dccupied BW
L z

+. Trig: FreeRun

Center Freq: 6.720000000 GHz
‘Avg|Hold: 1001100

=
01:43:58 PMNGY 28,2017
Radio Std: Nane

Veysight Specirum Anahyer - Gecupied B
i

+. TrigFreeRun

Center Freq: 5746000000 GHz
“AvglHold: 100100

==
OL44:31 PMNoy 29, 2017
Radio Std: None

HFGoimlow WAmen: 2068 Radio Device: BTS SFGainiow | #Atten: 2048 Radio Device: BTS
10 dB/di Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
|
Center 5.72 GHz Span 40 MHz Center 5.745 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 15.3 dBm Occupied Bandwidth Total Power 17.1 dBm
16.452 MHz 16.458 MHz
Transmit Freq Error -16.305 kHz OBW Power 98.00 % Transmit Freq Error -24.829 kHz OBW Power 99.00 %
x dB Bandwidth 16.31 MHz x dB -6.00 dB x dB Bandwidth 16.31 MHz xdB -6.00 dB
s s sTan
11a Mode Middle Channel 11a Mode High Channel
o=} =)

Keysght Specirum Anshyae: - Decupied B
R B E r

s Trig: Fres Run

Center Freq: 6.785000000 GHz
Avg[Hold: 1001100
#Aren: 20dB

01:45:20 PHNoY 28,2017
Radio Std: None

Radia Device: BTS

Keysight Specirum Anslyzer - Occupied BV
" " a

AFGain:Low

"~ Center Freq: 5.825000000 GHz

s Trig: Free Run

AvglHeld: 1001100
#Atten: 20 dB

U1:46:08 PMNov 28, 2017
Radio Std: Hone

Radic Device: BTS

0 dB/diy Ref 30.00 dBm

0 dBidiv Ref 30.00 dBm
9

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

16.459 MHz
Transmit Freq Error -15.993 kHz
x dB Bandwidth 16.31 MHz

#VBW 300 kHz
Total Power 16.8 dBm
OBW Power 99.00 %
x dB -6.00 dB

Span 40 MHz
Sweep 4 ms

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth

16.460 MHz
Transmit Freq Error -16.040 kHz
x dB Bandwidth 16.32 MHz

#VBW 300 kHz
Total Power 17.7 dBm
OBW Power 99.00 %
x dB -6.00 dB

Span 40 MHz
Sweep 4ms
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UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Straddle Channel

11n HT20 Mode Low Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 6.720000000 GHz
w. Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 20 4B

HFGainiLow

©01:47:02 P NOY 28,2017
Radio Std: Nane

Radio Device: BTS

Keyasght Spectrum Analyze - Occupied BW
AL

HFGainLow

+. TrigFreeRun

Center Freq: 5746000000 GHz

#Aen: 20 dB

AvglHold: 100/100

==
e
Radio Std: None

Radio Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBidiv Ref 30.00 dBm

Center 5.72 GHz Span 40 MHz Center 5.745 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms.

Occupied Bandwidth Total Power 15.2dBm Occupied Bandwidth Total Power 17.8 dBm

17.651 MHz 17.625 MHz

Transmit Freq Error -18.618 kHz OBW Power 98.00 % Transmit Freq Error -16.798 kHz OBW Power 99.00 %

x dB Bandwidth 17.26 MHz x dB -6.00 dB x dB Bandwidth 17.53 MHz x dB -6.00 dB
s s s _
11n HT20 Mode Middle Channel 11n HT20 Mode High Channel

=) r=w =

Keysght Specirum Anshyae: - Decupied B
R B E r

] Center Freq: 6.785000000 GHz
s Trig: FreeRun AvglHold: 1001130
#Aren: 20dB

01:48:06 PHNoY 28,2017
Radio Std: None

Radia Device: BTS

Keysight Specirum Anslyzer - Occupied BV
" " a

AFGain:Low

"~ Center Freq: 5.825000000 GHz

s Trig: Free Run

#Atton: 20 dB

AvglHeld: 1001100

U148:38 PMNow 28, 2017
Radio Std: Hone

Radic Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

0 dB/div
g

0 dBidiv
g

Center 5.785 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 17.7 dBm
17.638 MHz

Transmit Freq Error -25.864 kHz OBW Power 99.00 %

x dB Bandwidth 17.26 MHz x dB -6.00 dB

Span 40 MHz
Sweep 4 ms

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth

17.654 MHz
Transmit Freq Error -25.094 kHz
x dB Bandwidth 17.35 MHz

#VBW 300 kHz

Total Power

OBW Power
x dB

17.5 dBm

99.00 %
-6.00 dB

Span 40 MHz
Sweep 4ms
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UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Straddle Channel

11n HT40 Mode Low Channel

Keysight Specirum Anslyzer - Occupied BV =
R " a 2 14054 PH oy 28,2017
Radio Std: Hone

] "~ Center Freq: 5.710000000 GHz
AvglHeld: 100/100

s Trig: Free Run
Radic Device: BTS

oL
01:41:26 PH Mo 28, 2017
Radio Std: None

Keysght Specirum Anshyae: - Decupied B
R B E r

] Center Freq: 6.765000000 GHz

s Trig: Fres Run AvglHold: 100100

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

0 dBidiv Ref 30.00 dBm

0 dB/diy Ref 30.00 dBm

Center 5.71 GHz Span 80 MHz, Center 5755 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8ms #Res BW 100 kHz #VEW 300 kHz Sweep 8ms

Occupied Bandwidth Total Power 15.4 dBm Occupied Bandwidth Total Power 15.9 dBm

36.032 MHz 36.053 MHz
Transmit Freq Error -26.811 kHz OBW Power 99.00 % Transmit Freq Error -20.379 kHz OBW Power 99.00 %
x dB Bandwidth 35.78 MHz x dB -6.00 dB x dB Bandwidth 35.35 MHz x dB -6.00 dB
raus

11n HT40 Mode High Channel

eyeightSpeciram sty - Decupied DA = r

AL n , 05 P e 28,2017

T 14205
| Center Freq: 5795000000 GHz Radio $td: None
Ri AvglHold: 1001100

—». Trig: Free Run

AFGaindow #Amen: 20 dB Radio Device: BTS

0 dBldiv Ref 30.00 dBm
Leg
Center 5.795 GHz Span 80 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 8ms

Occupied Bandwidth Total Power 16.1 dBm

36.051 MHz
Transmit Freq Error -13.051 kHz OBW Power 99.00 %
x dB Bandwidth 35.20 MHz xdB -6.00 dB
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UNII 5.8 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Straddle Channel 1lac VHT80 Mode Middle Channel

lm ws.-uml ahyzer - Occupied BW o | @ 3 Kmmwwmlw O wledkw =]
01:42:36 PH e 28,2017 s TLA%05 ey 28,2017
] Center Freq: 5.650000000 GH: Radio Std: None ] c nter Freq: 5775000000 GHz dic None
s~ Trig: Free Run nvql"uld 1001100 ~#-  Trig: Free Run Avg|Hold: 100/100
#FGainiLow #Ation: 2048 Radio Device: BTS AFGainLow HAtten;: 20 0B Radio Device: BTS
10 dB/di Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log og
1
Center 5.69 GHz Span 120 MHz Center 5.775 GHz Span 120 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 12ms #Res BW 100 kHz #VBW 300 kHz Sweep 12ms
Occupied Bandwidth Total Power 15.3 dBm Occupied Bandwidth Total Power 16.0 dBm
75.276 MHz 75.319 MHz
Transmit Freq Error -47.063 kHz OBW Power 99.00 % Transmit Freq Error 29.564 kHz OBW Power 99.00 %
x dB Bandwidth 75.17 MHz x dB -6.00 dB x dB Bandwidth 75.15 MHz x dB 6.00 dB
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9.2. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1) (2) (3)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 250 mW provided the maximum antenna gain does not exceed 6 dBi.
In addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B,
where B is the 26 dB emission bandwidth in megahertz. In addition, the maximum power
spectral density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6 dBi.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band.

TEST PROCEDURE

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used for
power and PPSD. RBW set to1lMHz(500kHz for the band 5.725-5.85 GHz, the VBW >= 3 x
RBW, RMS detector and trace averaging). Band power function used for power and peak
marker value of the spectrum is used for PSD. Add duty cycle correction factor.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

5 GHz

Frequency Antenna
Band Gain
[MHz] [dBi]

5150 - 5250 -0.70

5250 - 5350 -0.50

5470 - 5725 -0.10

5725 - 5850 -0.10
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RESULTS

9.2.1.802.11a MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency | Min Directional |Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5180 20.81 -0.70 -0.70
Mid 5200 20.84 -0.70 -0.70
High 5240 21.02 -0.70 -0.70
Limits
Channel | Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5180 24.00 24.00 11.00
Mid 5200 24.00 24.00 11.00
High 5240 24.00 24.00 11.00
Duty Cycle CF [dB]| 0.31 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 11.48 11.78 24.00 -12.22
Mid 5200 11.38 11.69 24.00 -12.31
High 5240 11.56 11.86 24.00 -12.14
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 1.80 2.10 11.00 -8.90
Mid 5200 1.88 2.19 11.00 -8.81
High 5240 2.00 2.31 11.00 -8.69
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9.2.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Directional | Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5180 21.25 -0.70 -0.70
Mid 5200 21.39 -0.70 -0.70
High 5240 21.46 -0.70 -0.70

Limits

Channel | Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5180 24.00 24.00 11.00
Mid 5200 24.00 24.00 11.00
High 5240 24.00 24.00 11.00

Duty Cycle CF [dB]| 0.32

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 12.01 12.33 24.00 -11.67
Mid 5200 12.17 12.49 24.00 -11.51
High 5240 11.38 11.70 24.00 -12.30

PPSD Results

Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 2.32 2.64 11.00 -8.36
Mid 5200 2.37 2.69 11.00 -8.31
High 5240 1.64 1.96 11.00 -9.04
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9.2.3.802.11n HT40 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min |Directional|Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5190 39.39 -0.70 -0.70
High 5230 39.49 -0.70 -0.70

Limits

Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5190 24.00 24.00 11.00
High 5230 24.00 24.00 11.00

| Duty Cycle CF [dB]| 0.62 (Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5190 9.84 10.46 24.00 -13.54
High 5230 10.03 10.65 24.00 -13.35

PPSD Results

Channel [ Frequency [ Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5190 -2.79 -2.18 11.00 -13.18
High 5230 -2.31 -1.69 11.00 -12.69
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9.2.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency | Min Directional | Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Middle 5210 80.96 -0.70 -0.70

Limits

Channel [ Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Middle 5210 24.00 24.00 11.00

| Duty Cycle CF [dB]| 1.16 |Inc|uded in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Middle 5210 9.222 10.38 24.00 -13.62

PPSD Results

Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Middle 5210 -5.79 -4.63 11.00 -15.63
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9.2.5.802.11a MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency | Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBI] [dBI]
Low 5260 20.80 -0.50 -0.50
Mid 5300 21.02 -0.50 -0.50
High 5320 20.76 -0.50 -0.50
Limits
Channel | Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5260 24.00 24.00 11.00
Mid 5300 24.00 24.00 11.00
High 5320 24.00 24.00 11.00
Duty Cycle CF [dB]| 0.31 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 11.80 12.11 24.00 -11.89
Mid 5300 12.06 12.36 24.00 -11.64
High 5320 12.07 12.38 24.00 -11.62
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 2.47 2.78 11.00 -8.22
Mid 5300 2.59 2.90 11.00 -8.10
High 5320 2.37 2.67 11.00 -8.33
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9.2.6.802.11n HT20 MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Directional [ Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5260 21.08 -0.50 -0.50
Mid 5300 21.14 -0.50 -0.50
High 5320 21.05 -0.50 -0.50
Limits
Channel | Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5260 24.00 24.00 11.00
Mid 5300 24.00 24.00 11.00
High 5320 24.00 24.00 11.00
Duty Cycle CF [dB]| 0.32 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 11.63 11.95 24.00 -12.05
Mid 5300 11.83 12.16 24.00 -11.84
High 5320 11.70 12.02 24.00 -11.98
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 2.00 2.33 11.00 -8.67
Mid 5300 1.77 2.09 11.00 -8.91
High 5320 1.78 2.10 11.00 -8.90
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9.2.7.802.11n HT40 MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel [ Frequency | Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5270 39.35 -0.50 -0.50
High 5310 39.28 -0.50 -0.50
Limits
Channel | Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5270 24.00 24.00 11.00
High 5310 24.00 24.00 11.00
Duty Cycle CF [dB]| 0.62 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5270 8.44 9.06 24.00 -14.94
High 5310 8.69 9.31 24.00 -14.69
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5270 -4.08 -3.46 11.00 -14.46
High 5310 -3.82 -3.20 11.00 -14.20

DATE: DEC 04, 2017
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9.2.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Directional |Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Middle 5290 80.86 -0.50 -0.50
Limits
Channel | Frequency | FCC Power PPSD
Power Limit Limit
Limit
[MHz] [dBm] [dBm] [dBm]
Middle 5290 24.00 24.00 11.00

Duty Cycle CF [dB]| 1.16 |Inc|uded in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Middle 5290 9.74 10.90 24.00 -13.10

PPSD Results

Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Middle 5290 -5.62 -4.46 11.00 -15.46
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9.2.9.802.11a MODE IN THE 5.5 GHz BAND

Bandwidth and Antenna Gain

DATE: DEC 04, 2017

Channel [ Frequency | Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5500 20.84 -0.10 -0.10
Mid 5580 21.00 -0.10 -0.10
High 5700 20.83 -0.10 -0.10
Limits
Channel | Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5500 24.00 24.00 11.00
Mid 5580 24.00 24.00 11.00
High 5700 24.00 24.00 11.00
Duty Cycle CF [dB]| 0.31 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 12.03 12.34 24.00 -11.66
Mid 5580 12.05 12.35 24.00 -11.65
High 5700 9.98 10.29 24.00 -13.71
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 2.61 2.91 11.00 -8.09
Mid 5580 2.75 3.06 11.00 -7.94
High 5700 0.79 1.10 11.00 -9.90
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FCC ID: A3LSMT397U

DATE: DEC 04, 2017

9.2.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency | Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5500 21.26 -0.10 -0.10
Mid 5580 21.11 -0.10 -0.10
High 5700 21.46 -0.10 -0.10
Limits
Channel | Frequency FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5500 24.00 24.00 11.00
Mid 5580 24.00 24.00 11.00
High 5700 24.00 24.00 11.00
Duty Cycle CF [dB]| 0.32 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel [ Frequency [ Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 11.57 11.89 24.00 -12.11
Mid 5580 11.59 11.91 24.00 -12.09
High 5700 9.71 10.03 24.00 -13.97
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 1.86 2.19 11.00 -8.81
Mid 5580 1.68 2.00 11.00 -9.00
High 5700 -0.10 0.23 11.00 -10.77
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FCC ID: A3LSMT397U

DATE: DEC 04, 2017

9.211. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency| Min |Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5510 39.19 -0.10 -0.10
Mid 5590 39.59 -0.10 -0.10
High 5670 39.45 -0.10 -0.10
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5510 24.00 24.00 11.00
Mid 5590 24.00 24.00 11.00
High 5670 24.00 24.00 11.00
Duty Cycle CF [dB]| 0.62 (Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5510 9.25 9.87 24.00 -14.13
Mid 5590 9.28 9.90 24.00 -14.10
High 5670 9.19 9.81 24.00 -14.19
PPSD Results
Channel | Frequency [ Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5510 -3.59 -2.98 11.00 -13.98
Mid 5590 -3.43 -2.81 11.00 -13.81
High 5670 -3.43 -2.81 11.00 -13.81
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FCC ID: A3LSMT397U
9.212. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency | Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5530 80.82 -0.10 -0.10
High 5610 81.20 -0.10 -0.10
Limits
Channel | Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5530 24.00 24.00 11.00
High 5610 24.00 24.00 11.00

| Duty cycle cF[dB]| 1.16

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel [ Frequency [ Meas Total Power Power
Power Corr'd Limit Margin

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5530 8.31 9.47 24.00 -14.53
High 5610 8.35 9.51 24.00 -14.49

PPSD Results

Channel [ Frequency [ Meas Total PPSD PPSD
PPSD Corr'd Limit Margin

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5530 -7.02 -5.86 11.00 -16.86
High 5610 -7.18 -6.02 11.00 -17.02

DATE: DEC 04, 2017
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FCC ID: A3LSMT397U

9.2.13. 802.11a MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

DATE: DEC 04, 2017

Channel | Frequency | Min Directional |Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBI]
Low 5745 21.18 -0.10 -0.10
Mid 5785 20.74 -0.10 -0.10
High 5825 21.00 -0.10 -0.10

Limits

Channel | Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5745 24.00 24.00 30.00
Mid 5785 24.00 24.00 30.00
High 5825 24.00 24.00 30.00

Duty Cycle CF [dB]| 0.31 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 11.38 11.68 24.00 -12.32
Mid 5785 11.36 11.66 24.00 -12.34
High 5825 12.13 12.43 24.00 -11.57

PPSD Results

Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 -1.01 -0.70 30.00 -30.70
Mid 5785 -1.13 -0.83 30.00 -30.83
High 5825 -0.18 0.13 30.00 -29.87
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FCC ID: A3LSMT397U

9.2.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency | Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBiI] [dBi]
Low 5745 21.61 -0.10 -0.10
Mid 5785 21.33 -0.10 -0.10
High 5825 21.22 -0.10 -0.10
Limits
Channel | Frequency FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5745 24.00 24.00 30.00
Mid 5785 24.00 24.00 30.00
High 5825 24.00 24.00 30.00
Duty Cycle CF [dB]| 0.32 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel [ Frequency [ Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 12.07 12.39 24.00 -11.61
Mid 5785 11.83 12.15 24.00 -11.85
High 5825 11.74 12.06 24.00 -11.94
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 -0.62 -0.30 30.00 -30.30
Mid 5785 -0.97 -0.64 30.00 -30.64
High 5825 -1.11 -0.79 30.00 -30.79

DATE: DEC 04, 2017
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FCC ID: A3LSMT397U

9.2.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

DATE: DEC 04, 2017

Channel | Frequency | Min Directional | Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5755 39.13 -0.10 -0.10
High 5795 39.39 -0.10 -0.10

Limits

Channel | Frequency FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5755 24.00 24.00 30.00
High 5795 24.00 24.00 30.00

| Duty Cycle CF [dB]| 0.62 (Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Meas Total Power Power
Power Corr'd Limit Margin

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5755 9.80 10.42 24.00 -13.58
High 5795 9.71 10.33 24.00 -13.67

PPSD Results

Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5755 -5.18 -4.56 30.00 -34.56
High 5795 -5.48 -4.86 30.00 -34.86
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FCC ID: A3LSMT397U

9.2.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency | Min Directio | Directional
nal
26 dB Gain Gain
BW for for PPSD
Power
[MHz] [MHz] [dBI] [dBI]
Middle 5775 80.99 -0.10 -0.10
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Middle 5775 24.00 24.00 30.00

Duty Cycle CF [dB]|

1.16 |Inc|uded in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Middle 5775 9.13 10.29 24.00 -13.71

PPSD Results

Channel | Frequency [ Meas Total PPSD PPSD
PPSD | Corr'd Limit Margin

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Middle 5775 -9.20 -8.03 30.00 -38.03
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REPORT NO: 4788212489-E4V1

FCC ID: A3LSMT397U

9.2.17. 802.11a MODE AT STRADDLE CHANNEL

Bandwidth and Antenna Gain

DATE: DEC 04, 2017

Portion | Frequency [ Min Directional [Directional
26 dB Gain Gain
BW for Power for PPSD
[MHz] [MHz] [dBi] [dBi]
UNII-2C 5720 15.49 -0.10 -0.10
UNII-3 5720 5.49 -0.10 -0.10
Whole 5720 20.99 -0.10 -0.10
Limits
Portion | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
UNII-2C 5720 22.90 22.90 11.00
UNII-3 5720 18.40 18.40 11.00
Whole 5720 24.00 24.00 11.00
Duty Cycle CF [dB]| 0.31 (Included in Calculations of Corr'd Power & PPSD
Output Power Results
Portion | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
UNII-2C 5720 9.24 9.54 22.90 -13.36
UNII-3 5720 1.66 1.97 18.40 -16.43
Whole 5720 9.94 10.24 24.00 -13.76
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
144 5720 0.63 0.93 11.00 -10.07
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FCC ID: A3LSMT397U

9.2.18. 802.11n HT20 MODE AT STRADDLE CHANNEL

Bandwidth and Antenna Gain

Portion |Frequency| Min Directional | Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
UNII-2C 5720 15.82 -0.10 -0.10
UNII-3 5720 5.82 -0.10 -0.10
Whole 5720 21.65 -0.10 -0.10

Limits

Portion | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
UNII-2C 5720 22.99 22.99 11.00
UNII-3 5720 18.65 18.65 11.00
Whole 5720 24.00 24.00 11.00

| Duty Cycle CF[dB]| 0.32

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Portion |Frequency | Meas Total Power Power
Power Corr'd Limit Margin

Power
[MHz] [dBm] [dBm] [dBm] [dB]
UNII-2C 5720 8.89 9.21 22.99 -13.78
UNII-3 5720 2.23 2.55 18.65 -16.10
Whole 5720 9.74 10.06 24.00 -13.94

PPSD Results

Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
144 5720 -0.24 0.09 11.00 -10.91

DATE: DEC 04, 2017
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FCC ID: A3LSMT397U

DATE: DEC 04, 2017

9.2.19. 802.11n HT40 MODE AT STRADDLE CHANNEL

Bandwidth and Antenna Gain

Portion |Frequency| Min Directional [ Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
UNII-2C 5710 34.85 -0.10 -0.10
UNII-3 5710 4.85 -0.10 -0.10
Whole 5710 39.71 -0.10 -0.10

Limits

Portion | Frequency FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
UNII-2C 5710 24.00 24.00 11.00
UNII-3 5710 17.86 17.86 11.00
Whole 5710 24.00 24.00 11.00

| Duty Cycle CF [dB]| 0.62 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Portion |Frequency | Meas Total Power Power
Power Corr'd Limit Margin

Power
[MHz] [dBm] [dBm] [dBm] [dB]
UNII-2C 5710 8.71 9.33 24.00 -14.67
UNII-3 5710 -2.46 -1.84 17.86 -19.71
Whole 5710 9.03 9.65 24.00 -14.35

PPSD Results

Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
142 5710 -3.63 -3.01 11.00 -14.01
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FCC ID: A3LSMT397U

9.2.20. 802.11ac80 VHT80 MODE AT STRADDLE CHANNEL

Bandwidth and Antenna Gain

DATE: DEC 04, 2017

Portion | Frequency [ Min Directional |Directional
26 dB Gain Gain

BW for Power for PPSD
[MHz] [MHz] [dBi] [dBi]
UNII-2C 5690 75.49 -0.10 -0.10
UNII-3 5690 5.49 -0.10 -0.10
Whole 5690 80.99 -0.10 -0.10

Limits

Portion | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
UNII-2C 5690 24.00 24.00 11.00
UNII-3 5690 18.40 19.29 11.00
Whole 5690 24.00 24.00 11.00

| Duty Cycle CF [dB]| 1.16 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Portion |Frequency | Meas Total Power Power
Power Corr'd Limit Margin

Power
[MHz] [dBm] [dBm] [dBm] [dB]
UNII-2C 5690 8.08 9.24 24.00 -14.76
UNII-3 5690 -6.66 -5.49 19.29 -24.78
Whole 5690 8.23 9.39 24.00 -14.61

PPSD Results

Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
138 5690 -7.28 -6.12 11.00 -17.12
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DATE: DEC 04, 2017

9.2.21. OUTPUT POWER AND PPSD PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel
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REPORT NO: 4788212489-E4V1 DATE: DEC 04, 2017

FCC ID: A3LSMT397U

UNII 5.2 GHz IEEE 802.11n HT20 mode
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FCC ID: A3LSMT397U

UNII 5.2 GHz IEEE 802.11n HT40 mode
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10deud__Ref 30.00 dBm 10 gBi__Ref 30.00 dBm
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Center 5.19000 GHz Span 60.00 MHz Center 5.23000 GHz Span 60.00 MHz]
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.333 ms (20001 pts)
1 5,181 336 GHz -2.794 dBm 1N 1 5232727 GHz -2311 dBm
2 N f 5.190 000 GHz 9666 dBm  Band Power  39.39 MHz 984048 2 N f 5.230 000 GHz 8924dBm  Band Power  39.49 MHz 10.030 4B/
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UNII 5.2 GHz IEEE 802.11ac VHT80 mode

1lac VHT80 Mode Middle Channel
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Avg Type: RMS
Avg|Hold: 1001100
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Center 5.21000 GHz Span 120.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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4 N f 5.212 994 GHz -5.792 dBm
2N f 6.210 000 GHz -11.838 dBm  Band Power 80.96 MHz 922248
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Middle Channel
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IFGainLow Atten: 40 dB. IFGaindow
(0451 Rer 30.00 dBm 10 dBici__Ref 30.00 dBm
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Center 5.26000 GHz Span 40.00 MHz Center 5.30000 GHz Span 40.00 MHz
[#Res BW 1.0 MHz #VBW 2.0 MHZ* Sweep 1.333 ms (20001 pts) [#Res BW 1.0 MHz #VEW 3.0 MHZ! Sweep 1.333 ms (20001 pts)
[+ 1 ceciow JRscrouwen - o wooe el s I CIow WO FUNCTION WU -
1 5.258 486 GHz. 2471 dBm 4N 1 5.300 760 GHz 2590 dBm
2 N f 6.260 000 GHz 0721 dBm  Band Power 20.80 MHz 11.801d8 2 N 1 5.300 000 GHz 0716 dBm  Band Power 21.02 MHz 12.067 dB
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11la Mode High Channel
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IFGainLow Anen: 40 dB
h ic'l'w div__Ref 30.00 dBm
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‘Center 5.32000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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TN f 5.321 146 GHz. 2365 dBm
§ N f 5.320 000 GHz. 1291dBm Band Power 20.76 MHz 12.073dB
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