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

MODEL NUMBER : SM-T387AA
FCC ID: ASLSMT387AA

REPORT NUMBER: 4788534512-E4V2

ISSUE DATE: JUL 26, 2018

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

ACCREDITED"

Testing
Laboratory

TL-637



REPORT NO: 4788534512-E4V2
FCC ID: ASLSMT387AA

DATE: JUL 26, 2018

Revision History

Rev. Issue Date Revisions Revised By
V1 07/23/18 Initial issue Junwhan Lee
V2 07/26/18 Updated to the TCB’s request Junwhan Lee

Page 2 of 219

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: 4788534512-E4V2 DATE: JUL 26, 2018
FCC ID: ASLSMT387AA

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ..ot e e 6
1.1. INTRODUCTION OF TEST DATA REUSE .........outiiiiiiiiiiieees 7
1.2, DIFFERENCE ... .. bbb 7
1.3. SPOT CHECK VERIFICATION DATA ...t 7
1.4, REFERENCE DETAIL ..ot enrnnnes 8

2. TEST METHODOLOGY ... 9

3. FACILITIES AND ACCREDITATION ...t e e e ennees 9

4. CALIBRATION AND UNCERTAINTY Lttt e e eeeeeennnes 9
4.1. MEASURING INSTRUMENT CALIBRATION ....oouiiiiiiiiiiiii e 9
4.2.  SAMPLE CALCULATION ...ttt e e e e e e e e ennnnn s 9
4.3. MEASUREMENT UNCERTAINTY ..ottt e e e ennnee s 10

5. EQUIPMENT UNDER TEST ...ttt 11
5.1. DESCRIPTION OF EUT ..ottt e e e ennnes 11
5.1. MAXIMUM OUTPUT POWER......coiiiiiiiiiiis ettt e e e e eennes 11
5.2. DESCRIPTION OF AVAILABLE ANTENNAS ... 12
5.3. WORST-CASE CONFIGURATION AND MODE ...........coiiiiiiiiiiiin e 12
5.4. DESCRIPTION OF TEST SETUP .....couiiiiiiii et e e e e ennnes 14

6. TEST AND MEASUREMENT EQUIPMENT ..ottt e 16

7. SUMMARY TABLE .. et e e e e e 17

8. MEASUREMENT METHODS ...t e e 18

9. REFERENCE MEASUREMENTS RESULTS ... 19
9.1. ON TIME AND DUTY CYCLE RESULTS......coiiiiiiiiii e 19
0.2, DUTY CYCLE PLOTS ..ottt e e e e e e e e e e ennnes 19
9.3, 26 dB BANDWIDTH ....coiiiiiiiiiiiiiee e 21

9.3.1. 802.11a MODE IN THE 5.2 GHZ BAND ........uuttiiiiiiiiiiiiiiiiiiiiiieneieenennnennnnnees 21
9.3.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND ........outtiiiiiiiiiiiiiiiiiiiiiieiiiniiieeeeees 21
9.3.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND ........cuuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniinnnnnns 21
9.3.4. 802.11a MODE IN THE 5.3 GHZ BAND .......cuuttiiiiiiiiiiiiiiiiiiiiiiiiiiiienieiennnnnnnnnnnnnnne 22
9.3.5. 802.11n HT20 MODE IN THE 5.3 GHZ BAND ........outtiiiiiiiiiiiiiiiiiiiiiiieiineniinees 22
9.3.6. 802.11n HT40 MODE IN THE 5.3 GHZ BAND ........outtiiiiiiiiiiiiiiiiiiiiiniiieiinnee 22
9.3.7. 802.11a MODE IN THE 5.5 GHZ BAND ........uuttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnannnnnnennennnnnne 23
9.3.8. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ........outtiiiiiiiiiiiiiiiiniieiniiiiiieiineees 23
9.3.9. 802.11n HT40 MODE IN THE 5.5 GHZ BAND ........outtiiiiiiiiiiiiiiiiiiiiiniiinnieeiieees 23
9.3.10. 802.11a MODE IN THE 5.8 GHZ BAND ........uuttiiiiiiiiiiiiiiiiiiiiiiiiiiieinininnnnnnnnnennnnnnes 24

Page 3 of 219

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: 4788534512-E4V2 DATE: JUL 26, 2018
FCC ID: ASLSMT387AA

9.3.11. 802.11n HT20 MODE IN THE 5.8 GHZ BAND ........outtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnes 24
9.3.12. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiieees 24
9.3.13. 26 OB BANDWIDTH PLOTS ....oiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiesesesssessseneesssssssneseesensesnnnnnne 25
9.4, 99% BANDWIDTH ... e e e e e e e e e e e e ennne 37
9.4.1. 802.11a MODE IN THE 5.2 GHZ BAND. ........cuttiiiiiiiiiiiiiiiiiiiiiiieiiiee e 37
9.4.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND .......ccttiiiiiiiiiiiiiiiiiiiiiiiiinens 37
9.4.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND ........outtiiiiiiiiiiiiiiiiiiiiiiiiiiiiniieeineinnes 37
9.4.4. 802.11a MODE IN THE 5.3 GHZ BAND. ........cuttiiiiiiiiiiiiiiiiiiiiiieiieeenneneees 38
9.4.5. 802.11n HT20 MODE IN THE 5.3 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiieiees 38
9.4.6. 802.11n HT40 MODE IN THE 5.3 GHZ BAND ........outtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiinees 38
9.4.7. 802.11a MODE IN THE 5.5 GHZ BAND ........uttiiiiiiiiiiiiiiiiiiiiiiiiieieiniiennnnnennneennennees 39
9.4.8. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiieeene 39
9.4.9. 802.11n HT40 MODE IN THE 5.5 GHZ BAND ........ouuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininininnnes 39
9.4.10. 802.11a MODE IN THE 5.8 GHZ BAND ........uuttiiiiiiiiiiiiiiiiiiiiiiiieiininieiiniennnneennenenes 40
9.4.11. 802.11n HT20 MODE IN THE 5.8 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiiiiiinenne 40
9.4.12. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ........cuttiiiiiiiiiiiiiiiiiiiiiiiinene 40
9.4.13. 99% BANDWIDTH PLOTS ...oiiiiiiiiiiiiiiiiiiiiiiieiiiiiieiiinseeisesesseesesessnessssaessnsennesnnnnene 41
10. ANTENNA PORT TEST RESULTS .. .ottt 53
10.1. 6 AB BANDWIDTH ...ttt e e e e e e e e 53
10.1.1. 802.11a MODE IN THE 5.8 GHZ BAND .....ccooiiiiieeeeeeeeeeeeeeeeee e 54
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHZ BAND .....ccoiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee 54
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ......ccooiiiiiiiiee 54
10.1.4. 6 dB BANDWIDTH PLOTS ...ooiiiiiiiiiiiiiiiie et 55
10.2. OUTPUT POWER AND PPSD ...ttt e e et eeaeeennnes 58
10.2.1. 802.11a MODE IN THE 5.2 GHZ BAND ......ccoiiiiiieeieeeeee 59
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND .....cooiiiiiiie 60
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND .....cooiiiiiieeeeeeeeeeeeeeeeeeeeeeee 61
10.2.4. 802.11a MODE IN THE 5.3 GHZ BAND .....ccoiiiiiieeeeeeeeeeeeeeeee e 62
10.2.5. 802.11n HT20 MODE IN THE 5.3 GHZ BAND .....cooiiiiiiie 63
10.2.6. 802.11n HT40 MODE IN THE 5.3 GHZ BAND .....cooiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 64
10.2.7. 802.11a MODE IN THE 5.5 GHZ BAND .....ccoiiiieiee e 65
10.2.8. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ......cooiiiiiiiiee, 66
10.2.9. 802.11n HT40 MODE IN THE 5.5 GHZ BAND .....cooiiiiiiiieee 67
10.2.10. 802.11a MODE IN THE 5.8 GHZ BAND ......ccoiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e 68
10.2.11. 802.11n HT20 MODE IN THE 5.8 GHZ BAND ......cooiiiiiiiie 69
10.2.12. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ......cooiiiiiieiee 70
10.2.13. PPSD PLOTS ..ot 71
11. TRANSMITTER ABOVE 1 GHZ... oot e 83
11.1. 5.2 GHZ .. e 85
11.1.1. TX Above 1GHz 802.11a MODE IN THE 5.2GHZ BAND ........ccccvvvieiiiiiiiiiiieeeeen, 85
11.1.2. TX Above 1GHz 802.11n HT20 MODE IN THE 5.2GHz BAND...........ccccccuviirinnenn. 93
11.1.3. TX Above 1GHz 802.11n HT40 MODE IN THE 5.2GHz BAND...........cceeeeeeennn. 101
11.2. 5. GHZ . e 107
11.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHzZ BAND .........cccovviiiiiiiiiinnn. 107
11.2.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.3GHz BAND............ccccen.. 115
11.2.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.3GHz BAND............ccccenn. 123

Page 4 of 219

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: 4788534512-E4V2 DATE: JUL 26, 2018
FCC ID: ASLSMT387AA

11.3. 5.5-5.6 GHaZ. .o e 129
11.3.1. TXABOVE 1 GHz 802.11a MODE IN THE5.5 GHZ BAND ........cccooeviiiiiiiinn, 129
11.3.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.5GHz BAND.............cceuuuee. 139
11.3.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.5GHz BAND..............euunee. 149

11.4. 5.8 GHZ .. 159
11.4.1. TX ABOVE 1GHz 802.11a MODE IN THE 5.8GHZ BAND .........cccoooviiiiiiiie. 159
11.4.2. TXABOVE 1GHz 802.11n HT20 MODE IN THE 5.8GHz BAND...............ecuuee. 169
11.4.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.8GHz BAND............ccccee. 179

12. WORST-CASE BELOW 1 GHZ ....ccovviiiiiiiiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeetteeet ettt 187
13. AC POWER LINE CONDUCTED EMISSIONS..........oooiiiiiiiiiiiiiiiiiiiiiiiicicceee 189
14. DYNAMIC FREQUENCY SELECTION ..ottt 194

14.1. OVERVIEW ... . 194
T4 .0, LI MIT S 194
14.1.1. TEST AND MEASUREMENT SYSTEM .....ccociiiiiiiiiiiiiiii e 198
14.1.2. DESCRIPTION OF EUT ... 202

14.2. RESULTS FOR 20 MHZ BANDWIDTH....ccottiiiiiiiiiiiiiei e 203
14.2.1. TEST CHANNEL ... 203
14.2.2. RADAR WAVEFORM AND TRAFFIC ... 203
14.2.3. MOVE AND CLOSING TIME ... 205

14.3. RESULTS FOR 40 MHZ BANDWIDTH....ccutiiiiiie e 208
14.3.1. TEST CHANNEL ... 208
14.3.2. RADAR WAVEFORM AND TRAFFIC ... 208
14.3.3. OVERLAPPING CHANNEL TESTS ... 210
14.3.4. MOVE AND CLOSING TIME ... 210

15, SETUP PHOTOS ...ttt e e e et e e e e e e e nnnn s 213

Page 5 of 219

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: 4788534512-E4V2 DATE: JUL 26, 2018
FCC ID: ASLSMT387AA

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: CDMAJLTE Tablet + BT/BLE, DTS/UNII a/b/g/n and ANT+
MODEL NUMBER: SM-T387AA

SERIAL NUMBER: R32K500LPHM (RADIATED, Original);

R32K400HC9R (CONDUCTED, Original);
R32K5010HWZ (RADIATED, Spot check);

DATE TESTED: MAY 04, 2018 - JUN 25, 2018 (Original);
JUL 15, 2018 (Spot check);

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:

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

This report referenced from the FCC ID: ASLSMT387V UNII WLAN(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: A3LSMT387AA shares the same enclosure and circuit board as FCC ID:
A3LSMT387V. The UNII antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMT387V remains representative of FCC ID: ASLSMT387AA. The test data of FCC ID:
A3LSMT387V being submitted for this application to cover UNII features.

(Worst case of the radiated spurious and band edge emissions)
Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-T387V Results SM-T387AA Results Deviation Remark
FCC ID : A3LSMT387V FCC ID : A3LSMT387AA
Band Edge | 802.11n HT40 5190 MHz 54 dBuV/m 49.84 dBuV/m 49.16 dBuV/m -0.68 dB
RSE 802.11n HT40 5230 MHz 68.2 dBuV/m 43.15 dBuV/m 41.99 dBuV/m -1.16 dB
Band Edge |802.11 n HT40 5310 MHz 54 dBuV/m 51.57 dBuV/m 51.26 dBuV/m -0.31 dB
UNII RSE 802.11n HT20 5260 MHz 68.2 dBuV/m 42.27 dBuV/m 43.05 dBuV/m 0.78 dB
WLAN
(5GHz) Band Edge | 802.11n HT40 5510 MHz 68.2 dBuV/m 64.41 dBuV/m 64.71 dBuV/m 0.30 dB
RSE 802.11 a 5700 MHz 54 dBuV/m 42.74 dBuV/m 43.64 dBuV/m 0.90 dB
Band Edge 802.11 a 5825 MHz -27 dBm -34.78 dBm -35.46 dBm -0.68 dB
RSE 802.11 a 5825 MHz 54 dBuV/m 46.89 dBuV/m 46.28 dBuV/m -0.61 dB

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

REFERENCE DETAIL

Reference application that contains the reused reference data.

Equipment | Reference e . Reference ] : :
Grant/Permissive L Test/RF | Report Tittle / Section
Class FCCID Application
Change Exposure
FCC Report DTS
4788481138- Test WLAN /
E1V2 .
All sections
DTS A3LSMT387V Grant
4788481138- Test FCC Report BLE
E2V2 All sections
FCC Report UNII
DSS A3LSMT387V Grant 4788481138 Test WLAN /
E3V2 .
All sections
FCC Report UNII
NII A3LSMT387V Grant 4788481138 Test WLAN /
E4V3 .
All sections
DXX A3LSMT387V Grant 4788481138- | . | FCC Report ANT+/
E5V2 All sections
FCC Report WWAN /
4788481138- All sections
PCE A3LSMT387V Grant E6V?2 Test (for WCDMA B2/B5,

LTE Band 2/4/5)
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02

KDB 905462 D03 UNII Clients Without Radar Detection New Rules v01r02
ANSI C63.10-2013.

ogrwNE

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
X] Chamber 1
[ ] 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.

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

5.1.MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode
[MHz] [dBm] [mW]
802.11a 16.66 46.34
5180 - 5240
802.11n HT20 15.64 36.64
5190 - 5230 802.11n HT40 11.57 14.35
802.11a 16.12 40.93
5260 - 5320
802.11n HT20 15.11 3243
5270 - 5310 802.11n HT40 11.51 14.16
802.11a 14.03 25.29
5500 - 5700
802.11n HT20 1417 26.12
5510 - 5710 802.11n HT40 10.33 10.79
802.11a 16.64 46.13
5745 - 5825
802.11n HT20 15.67 36.90
5755 - 5795 802.11n HT40 11.43 13.90
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5.2. DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency Range Antenna Gain
[MHZ] [dBI]
515%N—”51250 27
52g(g\l E é@so 21
54%\I ! égzs 19
572%N—“53;aso 49

5.3. WORST-CASE CONFIGURATION AND MODE

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

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

channels.
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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: MCSO

802.11n HT40 mode: MCSO

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

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA50JWE DK4K227VS/A-E N/A
Data Cable SAMSUNG EP-DG915UWZ N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A

/O CABLES

1 DC Power 1 Mini-USB Shielded 1.2m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

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

EUT Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

AC ADAPTER

RECEIVER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
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, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
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
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
Attenuator PASTERNACK PE7087-10 A009 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, 44 GHz R&S ESW44 101590 08-09-18
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
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
LISN R&S ENV-216 101837 08-09-18
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

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

FCC Part Test Description Test Limit Test Test Result
Section Condition
15.407(e) 6dB Band width (5.8Ghz) 500KHz PASS
15.407 TX Cond. Power 5.15-2.25, 5.25- <24dBm or PASS
@) 5.35 & 5.47-5.725 11+10Log(OBW)
15.407 < 30dBm or
@(@3) TX Cond. Power 5.725-5.825 17+10Log(OBW) Condcuted PASS
15.407
PSD (5.2,5.3,5.5GHz) <11dBm PASS
@)
15.407 PSD (5.8GHz) 30dBm per 500kHz PASS
(@)
15.207 (a) |AC Power Line conducted Section 10 PASS
emissions
Radiated
15.407 (b) . . L
<
& 15.209 Radiated Spurious Emission 54dBuV/m PASS
1(":1;8)7 Dynamic Frequency Selection N/A Condcuted PASS
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8. MEASUREMENT METHODS

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

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

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

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

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

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

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

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

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

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v02r01 Zero-Span Spectrum Analyzer Method.

9.1. ON TIME AND DUTY CYCLE RESULTS

ON Time|Period| Duty Cycle| Duty Duty Cycle 1T
Mode B X Cycle | Correction Factor | Minimum VBW
[msec) [[msec]| [linear] [%] [dB] [kHZz]
802.11a 5484 | 5582 0.982 98.2% 0.00 0.010
802.11n HT20 5.067 | 5.166 0.981 98.1% 0.00 0.010
802.11n HT40 2456 | 2.555 0.961 96.1% 0.17 0.407
9.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

BE Keysight Spectrum Analyzer - Swept SA

[ESE =

RL | RF [s0e pC | CORREC |

| SENSE:INT| | ALIGN AUTO | 02:49:33 PM May 18, 2018

TRACE| 3456
TYPE|WARAARAY

Trig Delay-2.000 ms #Avg Type: RMS

PNO: Fast —»—  T1rig: RF Burst
IFGain:Low

Atten: 40 dB perlP

10 dBidiv_ Ref 30.00 dBm
Log

.

100
000

-oao
-200

-300
-00

500

0.0

Center 5.500000000 GHz
Res BW 8 MHz

t
t (A)

1.998 ms
5.484 ms (A)
5582 ms (A)

Sovm~NOGR

=
@
2]

Span 0 Hz

#VBW 50 MHz Sweep 16.00 ms (20001 pts)

s FUNCTION | FUNCTION WIDTH FUNCTION VALUE &

123dB
0.05dB
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DUTY CYCLE 802.11n HT20 MODE
E e s

Keysight Spectrum Analyzer - Swept SA
RL | RF [s0Q DC [ CORREC | | SENSE:INT] | ALIGN AUTO | 02:50:17 PMMay 18, 2018
Trig Delay-2.000 ms #Avg Type: RMS TRACE( 56
PNO: Fast ~»—  Trig: RF Burst TYPE|Wi o

IFGain:Low Atten: 40 dB DeT|P

10 dBrdiv__ Ref 30.00 dBm
Log

200k

100

000

-10.0

200

-30.0

-40.0

-50.0

0.0

Center 5.500000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 16.00 ms (20001 pts)

[ wobe RIS % ] ¥ ] _FuNCion [ FUNCTION VALUE -
1 N t 1.998 ms 15.83 dBm
2 A t (A) 5.067 ms (A) 0.34dB

t (A) 5.166 ms (A) 0.08dB

DUTY CYCLE 802.11n HT40 MODE
E =lo e

Keysight Spectrum Analyzer - Swept SA
RL | RF [s0e pC | CORREC | | SENSE:INT| [ ALIGN AUTO | 02:51:02 PM May 18, 2018
Trig Delay-2.000 ms #Avg Type: RMS TRACE| 3456
PNO: Fast —»—  Trig: RF Burst TYPE|WirAtAraniy

IFGain:Low Atten: 40 dB oetlP

10 dBidiv_ Ref 30.00 dBm
Log

0.0} } | !
10/

100

000

-oao

-200

-300

-00

500

0.0

Center 5.510000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 7.500 ms (20001 pts)

[wobRmrsc] % | v ] FONCToN ] roncionvion]
1 N t 1.999 ms 9.07 dBm
2 A1 t (A) 2.456 ms (A) 3.54dB
t (A) 2555 ms (A) 0.77 dB

—COoWENOG AW
=3
o

=
@
2]
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9.3. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01r03: The transmitter output is
connected to a spectrum analyzer with the RBW set to approximately 1% of EBW, the VBW >
RBW, peak detector and max hold.

RESULTS
9.3.1.802.11a MODE IN THE 5.2 GHz BAND
Channel Frequency 26 dB Bandwidth

[MHz] [MHz]

Low 5180 35.30

Mid 5200 36.27

High 5240 3572

Worst 36.27

9.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHZz]
Low 5180 33.47
Mid 5200 33.27
High 5240 31.91
Worst 33.47

9.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHZz]
Low 5190 42.31
High 5230 43.84
Worst 43.84
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9.3.4.802.11a MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHZz]
Low 5260 34.05
Mid 5300 32.91
High 5320 34.70
Worst 34.70

9.3.5.802.11n HT20 MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5260 29.92
Mid 5300 31.37
High 5320 30.84
Worst 31.37

9.3.6.802.11n HT40 MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5270 42.79
High 5310 44.01
Worst 44.01
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9.3.7.802.11a MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHZz]
Low 5500 22.35
Mid 5580 21.99
High 5700 25.16
Worst 25.16

9.3.8.802.11n HT20 MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHZz]
Low 5500 22.34
Mid 5580 26.50
High 5700 27.12
Worst 27.12

9.3.9.802.11n HT40 MODE IN THE 5.5 GHz BAND

UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

Frequency 26 dB Bandwidth
Channel

[MHZz] [MHZz]

Low 5510 43.84
Mid 5590 42.14
High 5670 43.25
Worst 43.84
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9.3.10. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHZ]
Low 5745 36.16
Mid 5785 37.24
High 5825 38.87
Worst 38.87

9.3.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHZz]
Low 5745 35.79
Mid 5785 37.47
High 5825 36.01
Worst 37.47

9.3.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHZz] [MHZz]
Low 5755 43.28
High 5795 43.25
Worst 43.28
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9.3.13. 26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mo

de

11a Mode Low Channel

11a Mode Middle Channel

Keyoght Spectrum Anslyze - Occupied W
L z ENSE:L an
| Center Freq: 5.240000000 GHz

Trig: Free Run AvglHold: 1001100
#Atten: 20 48

HFGainiLow

ol
02:59:30 P D 23, 2018
Radio Std: Nane

Radio Device: BTS

Keyasght Spectrum Analyze - Occupied BW
AL

] Center Freq: 6200000000 GHz

s Trig: FreeRun ‘Avg|Hold: 100/100
wARen: 20 48

Radio Device: BTS

dBidiv Ref 30.00 dBm

dBidiv Ref 30.00 dBm

Center 5.24 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 21.3dBm
16.947 MHz
Transmit Freq Error 70.937 kHz OBW Power 99.00 %
x dB Bandwidth 35.30 MHz x dB -26.00 dB

Span 40 MHz.
Sweep 1.333ms

Center 5.2 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 21.5dBm
17.719 MHz

Transmit Freq Error 183.31 kHz OBW Power 98.00 %

x dB Bandwidth 36.27 MHz x dB -26.00 dB

Span 40 MHz
Sweep 1.333 ms|

11la Mode High Channel

eyt Specsrom Anslzes - Dccupied BW
L z

]  Center Freq: 5.180000000 GHz
w. Trig: FreeRun “AvglHold: 1001100
#Anen: 20 d8

HFGainiLow

=
02:57:48 P D 23, 2018
Radio Std: Nane

Radio Device: BTS

10 dBidi Ref 30.00 dBm

Log ‘ ‘

Center 5.18 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 21.3 dBm
16.953 MHz

Transmit Freq Error 50.654 kHz OBW Power 99.00 %

x dB Bandwidth 35.74 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

Keysight Spectrum Aralyzer - Occupied BW
kL

] Center Freq: 5180000000 GHz
s Trig:FreeRun ‘AvglHold: 1001100
HFGainiLow #Atien: 20 48

=as.
220 PM3un 23, 2018

[T
Radio Std: None

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW
AL

Center Frag: 5200000000 GHz
Run

#IFGainiLow

o |la
03:13:23 Phaun 23, 2018
Radio Std: None
‘AvglHold: 100/100
Radio Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBidiv Ref 30.00 dBm

Center 5.18 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 20.2 dBm
17.807 MHz
Transmit Freq Error 24.664 kHz OBW Power 99.00 %
x dB Bandwidth 33.47 MHz xdB -26.00 dB

Span 40 MHz
Sweep 1.333ms

Center 5.2 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.898 MHz
Transmit Freq Error 54.107 kHz
x dB Bandwidth 33.27 MHz

#VBW 620 kHz

Span 40 MHz

Sweep 1.333 ms|
20.6 dBm
99.00 %
-26.00 dB

11n HT20 Mode High Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

]  Center Freq: 5.240000000 GHz
v Trig: Free Run “AvglHold: 1001100
HFGainow #Atten: 20 d8

Radio Device: BTS

0 dBidiv Ref 30.00 dBm

Center 5.24 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 20.2 dBm
17.760 MHz
Transmit Freq Error 31.966 kHz OBW Power 99.00 %
x dB Bandwidth 31.91 MHz x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms
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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 Aralyzer - Occupied BW
kL

AFGainiLow

. Trig: FreeRun

Camer Frag: 510000000 GHz
R ‘AvglHold: 1001100

=as.
27:36 P Jun 23, 2018

032
Radio Std: None

Veysight Spectrum Anahyzer - Occupied BW
AL

v Trig: Free

Center Frag: 5230000000 GHz
Run ‘AvglHold: 100/100

023,208
Radio Std: None

#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 5,19 GHz Span 80 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 17.0 dBm Occupied Bandwidth Total Power 16.8 dBm

36.114 MHz 36.160 MHz
Transmit Freq Error 2.373 kHz OBW Power 99.00 % Transmit Freq Error 20.552 kHz OBW Power 99.00 %
x dB Bandwidth 42.31 MHz xdB -26.00 dB x dB Bandwidth 43.84 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keysight Spectrum Aralyzer - Occupied BW
kL

e Trig:FreeRun
HFGainiLow

Camer Frag: 5.260000000 GHz
R ‘AvglHold: 1001100
#Atten: 20 dB

=as.
0016 PM3un 23, 2018

o3
Radio Std: None

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW
AL

#IFGainiLow

Center Frag: 5.300000000 GHz
—w  Trig: FreeRun
A

‘AvglHold: 100/100
\tten: 20 dB

==
10055 PM Jun 23, 2016

03:00:5:
Radio Std: None

Radio Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBidiv Ref 30.00 dBm

Center 5.26 GHz
#Res BW 200 kHz

Occupied Bandwidth

16.783 MHz
Transmit Freq Error 41.802 kHz
x dB Bandwidth 34.05 MHz

#VBW 620 kHz
Total Power 20.8 dBm
OBW Power 99.00 %
xdB -26.00 dB

Span 40 MHz
Sweep 1.333ms

Center 5.3 GHz
#Res BW 200 kHz

Occupied Bandwidth

16.912 MHz
Transmit Freq Error -2.967 kHz
x dB Bandwidth 32.91 MHz

#VBW 620 kHz
Total Power 21.1 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333 ms|

11la Mode High Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

HFGainiLow

 Center Freq: 5.320000000 GH:

z
Trig: Free Run AvglHold: 1001100

#Aen: 20 dB

30
Radio Std: Nane

Radio Device: BTS

0 dBidiv Ref 30.00 dBm

Center 5.32 GHz
#Res BW 200 kHz

Occupied Bandwidth

16.946 MHz
Transmit Freq Error -1.927 kHz
x dB Bandwidth 34.70 MHz

#VBW 620 kHz
Total Power 21.1 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

Keysight Spectrum Aralyces - Occupied B

] Center Fraq: 5260000000 GHz
s Trig:FreeRun ‘AvglHold: 1001100
HFGainiLow #Atien: 20 48

=as.
03:15:38 PM Jun 23, 2018
Radio Std: None

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW
AL

Center Frag: 5.300000000 GHz
Run

#IFGainiLow

o |la
03:18:17 Phun 23, 2018
Radio Std: None
‘AvglHold: 100/100
Radio Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBidiv Ref 30.00 dBm

Center 5.26 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 19.8 dBm
17.716 MHz
Transmit Freq Error 20.773 kHz OBW Power 99.00 %
x dB Bandwidth 29.92 MHz xdB -26.00 dB

Span 40 MHz
Sweep 1.333ms

Center 5.3 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.771 MHz
Transmit Freq Error 31.860 kHz
x dB Bandwidth 31.37 MHz

#VBW 620 kHz

Span 40 MHz

Sweep 1.333 ms|
20.2 dBm
99.00 %
-26.00 dB

11n HT20 Mode High Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

]  Center Freq: 5.320000000 GHz
v Trig: Free Run “AvglHold: 1001100
HFGainow #Atten: 20 d8

Radio Device: BTS

0 dBidiv Ref 30.00 dBm

Center 5.32 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 20.1 dBm
17.781 MHz
Transmit Freq Error 24.409 kHz OBW Power 99.00 %
x dB Bandwidth 30.84 MHz x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms
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DATE: JUL 26, 2018

UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

Keysight Spectrum Aralyzer - Occupied BW
kL

e Trig:FreeRun
HFGainiLow

Camer Frag: 5.270000000 GHz
R ‘AvglHold: 1001100

=as.

25:14 P Jun 23, 2018

Veysight Spectrum Anahyzer - Occupied BW
AL

03201
Radio Std: None

+. Trig: FreeRun

Center Frag: 5310000000 GHz
‘AvglHold: 100/100

03:29:53 PhJun 23,
Radio Std: None

#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 5.27 GHz Span 80 MHz, Center 5,31 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 16.7 dBm Occupied Bandwidth Total Power 16.7 dBm

36.117 MHz 36.072 MHz
Transmit Freq Error 27.282 kHz OBW Power 99.00 % Transmit Freq Error 28.133 kHz OBW Power 99.00 %
x dB Bandwidth 42.79 MHz xdB -26.00 dB x dB Bandwidth 44.01 MHz x dB -26.00 dB
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Koo Spevimm At Do B =)y

Veysight Speciram Amshyzer- Decupied B =r
RL I . . 03:02:44 PM Jun 23, 2018 R L I5 v 3 I [ - 03:03:28 PM Jun 23, 2018
| Center Freq: 5500000000 GHz Radio Std: None ] Center Freq: 5.580000000 GHz Radio $td: None
-+ Trig:FreeRun AvglHold: 100100 e Trig: Free Run AvglHold: 1001100
HFGainaw #Atten: 20 d8 Radio Device: BTS HFGoiniLow #Atten: 20 dB Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center 5.5 GHz Span 40 MHz Center 5.58 GHz Span 40 MHz
#Res BW 200 kHz #VEBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1333 ms
Occupied Bandwidth Total Power 19.0 dBm Occupied Bandwidth Total Power 18.9 dBm
16.565 MHz 16.571 MHz
Transmit Freq Error 21.646 kHz OBW Power 99.00 % Transmit Freq Error 22.548 kHz OBW Power 99.00 %
x dB Bandwidth 22.35 MHz x dB -26.00 dB x dB Bandwidth 21.99 MHz x dB -26.00 dB
g ST
Keyssght Spectrum Aralyzer - Occupied W )
L = Q ENSE an 13,0648 P01 23, 2018
| Center Freq: 5.700000000 GHz Radio Std: None
ws. Trig:FreeRun AvglHold: 1001100
HFGainLow #Anen: 20 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm
Log
Center 5.7 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 19.5 dBm
16.607 MHz
Transmit Freq Error 14.665 kHz OBW Power 99.00 %
x dB Bandwidth 25.16 MHz xdB -26.00 dB
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DATE: JUL 26, 2018

UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

¥eysight Spectrum Aralyzer - Occupied W I’v P —— Jl =)
AL I ALIGH A wiramommos | | M RL | W [sa el cower [ soeewm o ] amam [ s 23,2018
| Center Freq: 5500000000 GHz Radio Std: None : ] Cemeanq soeouoooon GHz Rsdio S Nane .
-+ Trig:FreeRun AvglHold: 100100 e THGF AvglHold: 1001100
HFGainaw #Atten: 20 d8 Radio Device: BTS HFGoiniLow Saten 2048 Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center 5.5 GHz Span 40 MHz Center 5.58 GHz Span 40 MHz
#Res BW 200 kHz #VEBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1333 ms
Occupied Bandwidth Total Power 18.8 dBm Occupied Bandwidth Total Power 18.9 dBm
17.643 MHz 17.663 MHz
Transmit Freq Error 22.831 kHz OBW Power 99.00 % Transmit Freq Error 23.644 kHz OBW Power 99.00 %
x dB Bandwidth 22.34 MHz x dB -26.00 dB x dB Bandwidth 26.50 MHz x dB -26.00 dB
g ST
Keyssght Spectrum Aralyzer - Occupied W )
R = Q ENSE an 03.20:33PM 30 23, 2018
| Center Freq: 5.700000000 GHz Radio Std: None
s~ Trig: Free Run Avg|Hold: 100100
HFGainLow #Anen: 20 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm
Log
Center 5.7 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 19.5 dBm
17.694 MHz
Transmit Freq Error 19.142 kHz OBW Power 99.00 %
x dB Bandwidth 27.12 MHz xdB -26.00 dB
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UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode Middle Channel

eyeight Specsrom Analzes - Occupied BW @ Vet Specirum Anshzer - Occupied BN ==
AL I n 0313042 94 un 23,2018 kL 0 03:32:31 Phun 23, 2018
] Center Fraq: 5510000000 GHz Radio Std: None ] Center Freq: 5690000000 GHz Radio Std: None
-+ Trig:FreeRun AvglHold: 100100 v Trig: FreeRun ‘AvglHold: 100/100
HFGainiLow #Atten: 20 dB Radio Device: BTS #FGainiLow #Aten: 20 08 Radio Device: BTS.
0 dBidiv Ref 30,00 dBm 0 dBidiv 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 #VEW 1.2 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 15.6 dBm Occupied Bandwidth Total Power 15.8 dBm
36.067 MHz 36.148 MHz
Transmit Freq Error 44.665 kHz OBW Power 99.00 % Transmit Freq Error 20.262 kHz OBW Power 99.00 %
x dB Bandwidth 43.84 MHz xdB -26.00 dB x dB Bandwidth 42.14 MHz x dB -26.00 dB

11n HT40 Mode High Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

HFGainiLow

]  Center Freq: 5670000000 GHz
w. Trig: Free Run
#Anen: 20 d8

03
Radio Std: Nane
AvglHold: 1001100

Radio Device: BTS

0 dBidiv Ref 30.00 dBm

Center 5.67 GHz
#Res BW 390 kHz
Occupied Bandwidth
36.084 MHz
Transmit Freq Error 19.148 kHz

x dB Bandwidth

#VBW 1.2 MHz

Total Power

OBW Power
43.25 MHz x dB

Span 80 MHz

Sweep 1.333ms
16.1 dBm
99.00 %
-26.00 dB
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel

eyeight Specsrom Analzes - Occupied BW la
AL I n 5850 oun 25, 2018
] Camer Frag: 5745000000 GHz Radio Std: None
e Trig: FreeRun ‘AvglHold: 1001100
#FGainil ow #Atten: 20 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm
Log
Center 5.745 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 21.8 dBm
17.527 MHz
Transmit Freq Error 08.991 kHz OBW Power 99.00 %
x dB Bandwidth 36.16 MHz xdB -26.00 dB
s s
11a Mode Middle Channel 11a Mode ngh Channel
Wﬁwmmmm Occupeed BW P )

I— =T
e 13.09:38 P Aun 23, 2018
Radio Std: None

| Center Freg ﬂnsammnsn
s Trig: Free Ru AvglHold: 100/100
Stton. 2048

#FGainiLow Radio Device: BTS

H#FGain:Low

Center Freq uzsnmmoﬁn

s. Trig: Free Rur Avg|Hold: 1001100

Zaton 20 5.

03:10:27 PMin 22, 2018
Radio Std: None

Radia Device: BTS

Bidiv Ref 30.00 dBm

0 dB/div Ref 30.00 dBm

Center 5.785 GHz

Span 40 MHz
#Res BW 200 kHz

#VBW 620 kHz Sweep 1.333 ms|

Log

Center 5.825 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz.
Sweep 1.333ms

Occupied Bandwidth Total Power 21.9 dBm
17.823 MHz

Transmit Freq Error -105.28 kHz OBW Power 99.00 %

x dB Bandwidth 37.24 MHz x dB -26.00 dB

Occupied Bandwidth

18.169 MHz
Transmit Freq Error 17.842 kHz
x dB Bandwidth 38.87 MHz

Total Power 21.9 dBm
OBW Power 99.00 %
x dB -26.00 dB
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DATE: JUL 26, 2018

UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

— =la
i 1324142 PN 3un 23, 2018
| Camer Frag: 5745000000 GHz Radio Std: None
-+ Trig:FreeRun AvglHold: 100100
HFGain:Low #Atten: 20 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm

Log
Center 5.745 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 21.0 dBm

17.905 MHz

Transmit Freq Error 38.388 kHz OBW Power 99.00 %

x dB Bandwidth 35.79 MHz xdB -26.00 dB
usc ST

11n HT20 Mode Middle Channel

11n HT20 Mode ngh Channel

—

#FGainiLow

Center Freg ﬂnsammnsn

. Trig: FreeRu AvglHold: 100100

Stton. 2048

=@
13.25:22 PM Jun 23, 2018
Radio Std: Nane

Radio Device: BTS

e —

H#FGain:Low

Center Freq uzsnmmoﬁn

s. Trig: Free Rur Avg|Hold: 1001100

Zaton 20 5.

=)
03:26:06 M un 22, 2018
Radio Std: None

Radia Device: BTS

Bidiv Ref 30.00 dBm

0 dB/div Ref 30.00 dBm

Center 5.785 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz

Sweep 1.333 ms|

Log

Center 5.825 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz.
Sweep 1.333ms

Occupled Bandwidth

17.917 MHz
Transmit Freq Error 14.041 kHz
x dB Bandwidth 37.47 MHz

Total Power 20.9 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

18.020 MHz
Transmit Freq Error 22.445 kHz
x dB Bandwidth 36.01 MHz

Total Power 21.1 dBm
OBW Power 99.00 %
x dB -26.00 dB
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UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

xz,-gmq,uwmn.u,m ‘Drcupied BW

#FGainiLow

[=|E=]
03:36:18 PH un 23, 2015

Cemeanq nmoooon oHz Radio $td: None
. Trig:F AvglHold: 100100
#Atten: iu dB Radio Device: BTS

k}’qhiﬂﬂmm&nﬁm ecupied BW

AFGainiLow

Conter qu 5785000000 GHz
un

o e
03:37:27 PH0un 23, 2018
Radio Std: None
Avg|Hold: 1001100
Radio Deviee: BTS

0 dBidiv Ref 30.00 dBm
Log

dBidiv Ref 30.00 dBm

d
Log

Center 5.755 GHz
#Res BW 390 kHz

Span 80 MHz

Sweep 1.333 ms|

Center 5.795 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Occupled Bandwidth

36.102 MHz
Transmit Freq Error 3.294 kHz
x dB Bandwidth 43.28 MHz

#VBW 1.2 MHz
Total Power 17.2 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

36.122 MHz
Transmit Freq Error -800 Hz
x dB Bandwidth 43.25 MHz

Span 80 MHz.

Sweep 1.333ms
17.3 dBm
99.00 %
-26.00 dB

sTaTUS)
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REPORT NO: 4788534512-E4V2 DATE: JUL 26, 2018

FCC ID: ASLSMT387AA

9.4. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01r02: The transmitter output is
connected to a spectrum analyzer with the RBW set to approximately 1% to 5% of OBW, the

VBW >= 3 x RBW, single sweep.

RESULTS
9.4.1. 802.11a MODE IN THE 5.2 GHz BAND
Channel Frequency 99% Bandwidth

[MHz] [MHZz]

Low 5180 16.54

Mid 5200 16.57

High 5240 16.50

Worst 16.57

9.4.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5180 17.65
Mid 5200 17.63
High 5240 17.62
Worst 17.65

9.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5190 36.07
High 5230 36.12
Worst 36.12
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DATE: JUL 26, 2018

9.4.4.802.11a MODE IN THE 5.3 GHz BAND

Frequency 99% Bandwidth
Channel
[MHz] [MHz]
Low 5260 16.53
Mid 5300 16.52
High 5320 16.54
Worst 16.54

9.4.5.802.11n HT20 MODE IN THE 5.3 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5260 17.64
Mid 5300 17.65
High 5320 17.64
Worst 17.65

9.4.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Frequency 99% Bandwidth
Channel
[MHz] [MHz]
Low 5270 36.02
High 5310 36.06
Worst 36.06
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FCC ID: ASLSMT387AA

9.4.7.802.11a MODE IN THE 5.5 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5500 16.46
Mid 5580 16.45
High 5700 16.50
Worst 16.50

9.4.8.802.11n HT20 MODE IN THE 5.5 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5500 17.63
Mid 5580 17.61
High 5700 17.63
Worst 17.63

9.4.9.802.11n HT40 MODE IN THE 5.5 GHz BAND

Frequency 99% Bandwidth
Channel
[MHz] [MHZz]
Low 5510 36.04
Mid 5590 36.13
High 5670 36.01
Worst 36.13
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9.4.10. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5745 16.55
Mid 5785 16.59
High 5825 16.61
Worst 16.61

9.4.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel
[MHz] [MHZz]
Low 5745 17.66
Mid 5785 17.68
High 5825 17.69
Worst 17.69

9.4.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel
[MHZz] [MHZz]
Low 5755 36.06
High 5795 36.03
Worst 36.06
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9.4.13. 99% BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keyssght Spectrum Analyzer - Occupied BW
3 R

HFGainiLow

 Center Freq: 5.180000000 GHz
w. Trig: FreeRun

#Aten: 30 dB

ol
0424101 P D 23, 2018
Radio Std: Nane

Keyasght Spectrum Analyze - Occupied BW
AL

Center Freq: 6200000000 GHz
s Trig: FreeRun

Radio Device: BTS AFGainLow #Aten: 30 dB Radio Device: BTS

dBidiv Ref 30.00 dBm dBidiv Ref 30.00 dBm
Log ‘ Log
Center 5.18 GHz Span 30 MHz Center 5.2 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.8 dBm Occupied Bandwidth Total Power 16.1 dBm

16.536 MHz 16.574 MHz
Transmit Freq Error 23.858 kHz OBW Power 99.00 % Transmit Freq Error 20.461 kHz OBW Power 98.00 %
x dB Bandwidth 29.52 MHz x dB -26.00 dB x dB Bandwidth 29.68 MHz x dB -26.00 dB

11la Mode High Channel

eyt Specsrom Anslzes - Dccupied BW
L z

HFGainiLow

 Center Freq: 5.240000000 GHz
w. Trig: FreeRun

#Aten: 30 dB

=
0424231 P D 23, 2018
Radio Std: Nane

Radio Device: BTS

10 dBidi Ref 30.00 dBm
Log

Center 5.24 GHz
[#Res BW 300 kHz

Occupied Bandwidth

16.520 MHz
Transmit Freq Error 31.105 kHz
x dB Bandwidth 29.29 MHz

#VBW 910 kHz
Total Power 15.7 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 30 MHz,
#Sweep 100 ms
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Mid

Keysight Spectrum Aralyzer - Occupied BW
kL

AFGainiLow

Camer Frag: 5180000000 GHz
Ri

. Trig: FreeRun

#adten: 30 dB

=as.
2951 PMIun 23, 2018

o4
Radio Std: None

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW
AL

#IFGainiLow

dle Channel

Center Frag: 5200000000 GHz
Run

==
04:30:07 Ph Jun 23, 2016
Radio Std: None

Radio Device: BTS

dBidiv Ref 30.00 dBm

dBidiv Ref 30.00 dBm

sy

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth

17.651 MHz
Transmit Freq Error 35.232 kHz
x dB Bandwidth 26.52 MHz

#VBW 910 kHz
Total Power 14.9 dBm
OBW Power 99.00 %
xdB -26.00 dB

Span 30 MHz.
#Sweep 100 ms

Center 5.2 GHz
#Res BW 300 kHz
Occupied Bandwidth
17.632 MHz
17.788 kHz
29.10 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 910 kHz

Span 30 MHz
#Sweep 100 ms|
15.2 dBm
99.00 %
-26.00 dB

11n HT20 Mode High Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

HFGainiLow

 Center Freq: 5.240000000 GHz

Trig: Free Run
#Atten: 30 48

ol
30:28 P Jun 23, 2018

CE
Radio Std: Nane

Radio Device: BTS

dBidiv Ref 30.00 dBm

Center 5.24 GHz
#Res BW 300 kHz

Occupied Bandwidth

17.624 MHz
Transmit Freq Error 12.446 kHz
x dB Bandwidth 28.37 MHz

#VBW 910 kHz
Total Power 14.8 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 30 MHz.
#Sweep 100 ms
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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 Aralyces - Occupied BV
AL I x
Ref Value 20.00 dBm Center Freq: 5150000000 GHz
. Trig: FreeRun

=as.
36:36 PH Jun 23, 2018

5413
Radio Std: None

Veysight Spectrum Anahyzer - Occupied BW
AL

] Centar Frag: 5.230000000 GHz
Run

0436158 Ph Jun 23, 2016
Radio Std: None

- e Trig: Free
HFGainiLow #Atten: 30 dB Radio Device: BTS #FGainiLow #Aten: 3008 Radio Device: BTS.
dBlidiv Ref 20,00 dBm dBidiv Ref 20.00 dBm
Log Log T
Center 5,19 GHz Span 60 MHz, Center 5,23 GHz Span 60 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms #Res BW 510 kHz #VEW 1.5 MHz #Sweep 100 ms|
Occupied Bandwidth Total Power 11.1 dBm Occupied Bandwidth Total Power 11.0 dBm
36.070 MHz 36.116 MHz
Transmit Freq Error 11.633 kHz OBW Power 99.00 % Transmit Freq Error 28.702 kHz OBW Power 99.00 %
x dB Bandwidth 42.61 MHz xdB -26.00 dB x dB Bandwidth 44.05 MHz x dB -26.00 dB
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REPORT NO: 4788534512-E4V2
FCC ID: ASLSMT387AA

DATE: JUL 26, 2018

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 n 4:24:43 P un 23,2018 kL i 0 04:25:05 Phaun 23, 2018

] Center Fraq: 5260000000 GHz Radio Std: None ] Center Freq: 5300000000 GHz Radio Std: None
e Trig:FreeRun e Trig: FreeRun
HFGainiLow #Atten: 30 dB Radio Device: BTS #FGainiLow Radio Device: BTS.

dBidiv Ref 30,00 dBm dBidiv Ref 30.00 dBm
Log Log
Center 5.26 GHz Span 30 MHz, Center 5.3 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.2 dBm Occupied Bandwidth Total Power 15.6 dBm

16.528 MHz 16.521 MHz
Transmit Freq Error 26.030 kHz OBW Power 99.00 % Transmit Freq Error 20.061 kHz OBW Power 99.00 %
x dB Bandwidth 28.94 MHz xdB -26.00 dB x dB Bandwidth 29.01 MHz x dB -26.00 dB

11la Mode High Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

HFGainiLow

 Center Freq: 5.320000000 GHz

Trig: Free Run
#Atten: 30 48

ol
04.25:21 P D 23, 2018

Radio Std: Nane

Radio Device: BTS

dBidiv Ref 30.00 dBm

Center 5.32 GHz
#Res BW 300 kHz

Occupied Bandwidth

16.536 MHz
Transmit Freq Error 19.132 kHz
x dB Bandwidth 29.72 MHz

#VBW 910 kHz
Total Power 15.6 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 30 MHz.
#Sweep 100 ms
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REPORT NO: 4788534512-E4V2
FCC ID: ASLSMT387AA

DATE: JUL 26, 2018

UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Mid

Keysight Spectrum Aralyzer - Occupied BW
kL

AFGainiLow

Camer Frag: 5.250000000 GHz
Ri

. Trig: FreeRun

#adten: 30 dB

=as.
54:30:45 PM Jun 23, 2018

Radio Std: None

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW
AL

dle Channel

Center Frag: 5.300000000 GHz
Run

#IFGainiLow

=T
4102w 25, 2018

Radio Std: None

Radio Device: BTS

dBlidiv Ref 30.00 dBm

dBidiv Ref 30.00 dBm

Log

Center 5.26 GHz
#Res BW 300 kHz

Occupied Bandwidth

17.638 MHz
Transmit Freq Error 31.272 kHz
x dB Bandwidth 26.97 MHz

#VBW 910 kHz
Total Power 14.2 dBm
OBW Power 99.00 %
xdB -26.00 dB

Span 30 MHz.
#Sweep 100 ms

Center 5.3 GHz
#Res BW 300 kHz
Occupied Bandwidth
17.645 MHz
26.273 kHz
29.42 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 910 kHz

Span 30 MHz
#Sweep 100 ms|
14.6 dBm
99.00 %
-26.00 dB

11n HT20 Mode High Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

HFGainiLow

 Center Freq: 5.320000000 GHz

Trig: Free Run
#Atten: 30 48

ol
043118 P D 23, 2018

Radio Std: Nane

Radio Device: BTS

dBlidiv Ref 30.00 dBm

Center 5.32 GHz
#Res BW 300 kHz

Occupied Bandwidth

17.641 MHz
Transmit Freq Error 16.628 kHz
x dB Bandwidth 28.43 MHz

#VBW 910 kHz
Total Power 14.7 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 30 MHz.
#Sweep 100 ms
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REPORT NO: 4788534512-E4V2
FCC ID: ASLSMT387AA

DATE: JUL 26, 2018

UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

Keysight Spectrum Aralyzer - Occupied BW
kL

| Center Fraq: 5270000000 GHz
s Trig: Free Run
AFGainiLow #atten: 30 dB

=as.
04:37:22 PM Jun 23, 2018

Radio Std: None

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW
AL

] Center Frag: 5310000000 GHz

—»  Trig: FreeRun
A

#IFGainiLow tten: 30 6B

SR
04:37:47 PhJun 23,2018
Radio Std: None

Radio Device: BTS

dBlidiv Ref 20.00 dBm

dBidiv Ref 20.00 dBm

|

Log "»

Center 5.27 GHz

#Res BW 510 kHz #VBW 1.5 MHz
Occupied Bandwidth Total Power 10.8 dBm
36.022 MHz
Transmit Freq Error 20.973 kHz OBW Power 99.00 %
x dB Bandwidth 41.91 MHz xdB -26.00 dB

Span 60 MHz.
#Sweep 100 ms

Center 5.31 GHz

#Res BW 510 kHz #VBW 1.5 MHz
Occupied Bandwidth Total Power 11.0 dBm
36.056 MHz
Transmit Freq Error 24.048 kHz OBW Power 99.00 %
x dB Bandwidth 43.25 MHz x dB -26.00 dB

Span 60 MHz
#Sweep 100 ms|
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REPORT NO: 4788534512-E4V2
FCC ID: ASLSMT387AA

DATE

:JUL 26, 2018

UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

g Spectum Analyzer - Occuped W
AL o

| Camer Frag: 5,500000000 GHz
s Trig: FreeRun
HFGainiLow #atten: 30 dB

=T
54 25,2016
Ridlo su Nme

Radio Device: BTS

k}’qhiﬂﬂmm&nﬁm ecupied BW

| Conter an 5 580000000 GHz

. Trig: F

AFGainiLow #arten: au dB

ol
04:26:03 PH un 23, 2018
Radio $td: None

Radio Device: BTS

0 dBidiv
Log

Ref 30.00 dBm

Bidiv Ref 30.00 dBm

Center 5.5 GHz Span 30 MHz Center 5.58 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 13.4 dBm Occupied Bandwidth Total Power 13.4 dBm
16.461 MHz 16.454 MHz
Transmit Freq Error 21.051 kHz OBW Power 99.00 % Transmit Freq Error 30.921 kHz OBW Power 99.00 %
x dB Bandwidth 22.15 MHz xdB -26.00 dB x dB Bandwidth 21.30 MHz x dB -26.00 dB
s s
1la Mode ngh Channel
o =Ta
14.27:46 P un 23,2018
| C mz Freq. EYWﬂDﬂDﬂﬂ EH Radio Std: None
v Trig: Free Ru
HFGainLow Sfon 3048 Radio Device: BTS
10 dBidlv Ref 30.00 dBm
og
Center 5.7 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms.
Occupied Bandwidth Total Power 13.9 dBm
16.502 MHz
Transmit Freq Error 24.460 kHz OBW Power 99.00 %
x dB Bandwidth 27.70 MHz x dB -26.00 dB
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REPORT NO: 4788534512-E4V2
FCC ID: ASLSMT387AA

DATE

:JUL 26, 2018

UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

=T

¥eysight Spectrum Aralyzer - Occupied W F—— =
AL I ALIGH A 145 hun 25, 2018 T432:08 P un 23, 2018
] Center Freq: 5.500000000 GHz Radio Sed-None ] Cemeanq soeouoooon GHz Radio $td: None
s Trig:FreeRun e THGF
HFGainaw #Atten: 30 d8 Radio Device: BTS HFGoiniLow Saten 3048 Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center 5.5 GHz Span 30 MHz Center 5.58 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 13.5dBm Occupied Bandwidth Total Power 13.3 dBm
17.626 MHz 17.610 MHz
Transmit Freq Error 25.730 kHz OBW Power 99.00 % Transmit Freq Error 32.975 kHz OBW Power 99.00 %
x dB Bandwidth 24.55 MHz xdB -26.00 dB x dB Bandwidth 22.55 MHz x dB -26.00 dB

T —

11n HT20 Mode ngh Channel

=@
14:33:46 PM An 22, 2018

| C mz Freq. EYWﬂDﬂDﬂﬂ EH Radio Std: None
e Trig: Free Ru
HFGainLow Sfon 3048 Radio Device: BTS

10 dBidlv Ref 30.00 dBm

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

Occupied Bandwidth Total Power 13.8 dBm

17.632 MHz
Transmit Freq Error 25.197 kHz OBW Power 99.00 %
x dB Bandwidth 27.37 MHz x dB -26.00 dB
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REPORT NO: 4788534512-E4V2
FCC ID: ASLSMT387AA

DATE: JUL 26, 2018

UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode Middle Channel

Veyright Spectrum Anshyzer - Occupied B =y Veysight Spectrum Anatyees - Oceugied S )
KL I X 413812 PN 3un 23, 2018 kL i . 04:38:50 PM Jun 23, 2018
| Center Freq: 5.510000000 GHz Radio Std: None | Center Freq: 5.850000000 GHz Radio Std: None
v Trlg: Free Run v Trig: FreeRun
HFGaincLow #atten: 30 48 Radio Device: BTS #FGainLow #Atten: 30 08 Radio Device: BTS

Ref 20.00 dBm

Ref 20.00 dBm

=
)

|

Center 5.51GHz

#Res BW 510 kHz #VBW 1.5 MHz

Span 60 MHz
#Sweep 100 ms

Center 5.59 GHz
#Res BW 510 kHz

Span 60 MHz

#VEW 1.5 MHz #Sweep 100 ms|

Occupied Bandwidth Total Power 10.3 dBm Occupied Bandwidth Total Power 10.2 dBm
36.042 MHz 36.130 MHz
Transmit Freq Error 40.533 kHz OBW Power 99.00 % Transmit Freq Error 34.502 kHz OBW Power 99.00 %
x dB Bandwidth 42.93 MHz xdB -26.00 dB x dB Bandwidth 41.89 MHz x dB -26.00 dB
g sTa sTan
11n HT40 Mode High Channel
Keysight Spectrum Anshyzer - Ocupsed BW o[-
" ; £

] Center Freq: 5.670000000 GHz Radio $td: None

s Trig: FreeR
#FGainLow

14:39:40 PM An 22, 2018

satten: 30 dB Radio Device: BTS
Ir dBidiv Ref 20.00 dBm
og ‘
Center 5.67 GHz Span 60 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms.
Occupied Bandwidth Total Power 9.98 dBm
36.013 MHz
Transmit Freq Error 35.842 kHz OBW Power 99.00 %
x dB Bandwidth 42.21 MHz x dB -26.00 dB
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REPORT NO: 4788534512-E4V2 DATE: JUL 26, 2018
FCC ID: ASLSMT387AA

UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel

eyeight Specsrom Analzes - Occupied BW =la

AL I n 0412833 90 un 23,2018

] Center Fraq: 5745000000 GHz Radio Std: None
s Trig:FreeRun
HFGain:Low #Atten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm
Log
1

Center 5.745 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.0 dBm

16.551 MHz

Transmit Freq Error 28.825 kHz OBW Power 99.00 %

x dB Bandwidth 29.63 MHz xdB -26.00 dB
g sTa

11a Mode Middle Channel 11a Mode High Channel

Keysight Spectrum Anslyzer - Occupied EW. rm - Keysight Spectrum Anshyae - Dccupeed BW o[-
L Z sl i 4.28:50 9 un 23,2018 " X [ z o 04:28:08 PMJun 23, 2018
| Center Freq: 5.785000000 GHz Radio Std: None ‘ Center Freq: 6.825000000 GHz Radio Std: Nene
ws. Trig:FreeRun ws. Trig: Free Ru
HFGainLow #Anen: 30 dB Radio Device: BTS HFGainLow #Atten: 30 B Radio Device: BTS

L: dBidiv Ref 30.00 dBm 10 cBidiv Ref 30.00 dBm

og ‘ o (|‘ ‘ '

! '

Center 5.785 GHz Span 30 MHz Center 5.825 GHz Span 30 MHz,
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.1 dBm Occupied Bandwidth Total Power 16.2 dBm

16.587 MHz 16.610 MHz
Transmit Freq Error 32.069 kHz OBW Power 99.00 % Transmit Freq Error 31.202 kHz OBW Power 99.00 %
x dB Bandwidth 29.86 MHz xdB -26.00 dB x dB Bandwidth 29.99 MHz x dB -26.00 dB
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REPORT NO: 4788534512-E4V2 DATE: JUL 26, 2018
FCC ID: ASLSMT387AA

UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

¥eysight Spectrum Aralyzer - Occupied W =la

AL 434139 PN Jun 23, 2018

| Camer Frag: 5745000000 GHz Radio Std: None
s Trig:FreeRun
HFGain:Low #Atten: 30 dB Radio Device: BTS

0 dBidiv Ref 30.00 dBm

ch‘
|

Center 5.745 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 15.2 dBm

17.656 MHz

Transmit Freq Error 23.445 kHz OBW Power 99.00 %

x dB Bandwidth 29.95 MHz xdB -26.00 dB
g ST

11n HT20 Mode Middle Channel 11n HT20 Mode ngh Channel

I — =T Rer Sy ey o= s
e 14:3456 PM Aun 23, 2018 04:35:17 PHun 23, 2018
| C MP Freq. EYHEHDﬂDﬂﬂ EH Radio Std: None ‘ C mz Freq. lﬂiﬂmﬁﬂ Radio Std: Nene
ca. Trig: FreeRun s Trig: FreeRu
HFGainLow #Atten: 30 4B Radio Device: BTS HFGainLow #Atten: 30 A8 Radio Device: BTS

10 cBldiv Ref 30.00 dBm 10 cBidy Ref 30.00 dBm

og og
Center 5.785 GHz Span 30 MHz Center 5.825 GHz Span 30 MHz.
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms, #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupled Bandwidth Total Power 15.1 dBm Occupied Bandwidth Total Power 15.4 dBm

17.680 MHz 17.691 MHz
Transmit Freq Error 29.956 kHz OBW Power 99.00 % Transmit Freq Error 24.082 kHz OBW Power 99.00 %
x dB Bandwidth 29.91 MHz x dB -26.00 dB x dB Bandwidth 29.95 MHz x dB -26.00 dB
-
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REPORT NO: 4788534512-E4V2
FCC ID: ASLSMT387AA

DATE: JUL 26, 2018

UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

K!y’gmipﬂrumnn‘ym ‘Drcupied BW

#FGainiLow

Cemeanq nieuoooon oHz

v Trig:F

#Atten: au dB

=
04:40:38 PH Jun 23, 2015
Radio $td: None

Radio Device: BTS

nHmsp.m.mn..qm ecupied BW

Cermr qu e 785000000 GHz

AFGainiLow

=
04:40:54 PHJun 23, 2018
Radio Std: None

Radio Deviee: BTS

0 dBidiv Ref 20.00 dBm

Bidiv Ref 20.00 dBm

Center 5.755 GHz

Span 60 MHz

Center 5.795 GHz

Span 60 MHz.
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms, #Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms
Occupled Bandwidth Total Power 10.6 dBm Occupied Bandwidth 11.0 dBm
36.062 MHz 36.027 MHz
Transmit Freq Error 11.063 kHz OBW Power 99.00 % Transmit Freq Error 28.933 kHz 99.00 %
x dB Bandwidth 41.40 MHz x dB -26.00 dB x dB Bandwidth 41.60 MHz -26.00 dB

sTaTUS)
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REPORT NO: 4788534512-E4V2 DATE: JUL 26, 2018
FCC ID: ASLSMT387AA

10. ANTENNA PORT TEST RESULTS
10.1.6 dB 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.

RESULTS
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REPORT NO: 4788534512-E4V2

FCC ID: ASLSMT387AA

DATE: JUL 26, 2018

10.1.1. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHZz] [MHZz] [MHZz]
Low 5745 16.32 0.5
Mid 5785 16.30 0.5
High 5825 15.42 0.5
Worst 16.32

10.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHZz] [MHZz] [MHZz]
Low 5745 17.11 0.5
Mid 5785 16.65 0.5
High 5825 17.30 0.5
Worst 17.30

10.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 5755 34.99 0.5
High 5795 35.27 0.5
Worst 35.27
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REPORT NO: 4788534512-E4V2
FCC ID: ASLSMT387AA

DATE: JUL 26, 2018

10.1.4. 6 dB BANDWIDTH PLOTS

UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 7

]  Center Freq: 5.745000000 GHz
v Trig: Free Run “AvglHold: 1001100
#Anen: 10d8

#FGainiLow

ol
02,2440 P un 22, 2018
Radio Std: Nane

Radio Device: BTS

dBidiv Ref 20.00 dBm

0
Log

Center 5.745 GHz

#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power 21.5 dBm
17.138 MHz
Transmit Freq Error 9.661 kHz OBW Power 99.00 %
x dB Bandwidth 16.32 MHz x dB -6.00 dB

uso i) Alignment Completed

Span 40 MHz
Sweep 4 ms

11a Mode High Channel

11a Mode Middle Channel
et TR | [———

| Center Freq: 5.785000000 GHz Radio $td: None
. Trig: Free Run AvglHold: 100/100

#FGainiLow sAtten; 10 4B Radio Device: BTS

H#FGain:Low

| Center Freq: 5.825000000 GHz
e Trig: n

#Atten: 10 dB.

o e
02:29:38 PH0un 23, 2018
Radio Std: None
Avg|Hold: 1001100
Radia Device: BTS

Ref 20.00 dBm

3idiv Ref 20.00 dBm 0 ciB/div
og

Center 5.785 GHz Span 40 MHz. Center 5.825 GHz

Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms.
Occupied Bandwidth Total Power 21.3 dBm Occupied Bandwidth Total Power 21.4 dBm
17.472 MHz 18.229 MHz
Transmit Freq Error -17.296 kHz OBW Power 99.00 % Transmit Freq Error -57.220 kHz OBW Power 99.00 %
x dB Bandwidth 16.30 MHz x dB -6.00 dB x dB Bandwidth 15.42 MHz x dB -6.00 dB
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