FCC 47 CFR PART 15 SUBPART E
UNII
CERTIFICATION TEST REPORT
FOR
GSM/WCDMAV/LTE Phone + BT/BLE and DTS/UNII a/b/g/n

MODEL NUMBER : SM-G615F/DS, SM-G615FU/DS
FCC ID: ASLSMG615F

REPORT NUMBER: 4787892916-E4V2

ISSUE DATE: APR 10, 2017

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

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

@)
iag

ACCREDITED
TL-637




REPORT NO: 4787892916-E4V2
FCC ID: ABLSMG615F

DATE: APR 10, 2017

Revision History

Rev. Issue Date Revisions Revised By
V1 04/07/17 Initial issue Junwhan Lee
V2 04/10/17 Revised section 9.2, 9.2.1 Junwhan Lee

Page 2 of 199

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: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS .....coiiiiiiiiiiinsmmnnnsssssssssssssssss s ssssssssssssssssssssssssssssnnes 6
2. TEST METHODOLOGY ....ccococmmmmrrirsssssssnmsssssissssssssssnsssssssssssssssssnsssssssssssssssnnsnsssssssssssssnnnns 7
3. FACILITIES AND ACCREDITATION ...ccciiiiiimimmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 7
4. CALIBRATION AND UNCERTAINTY ...ccccissmmmeermrsssssssssnmmsnsssssssssssssnsssssssssssssssssnnnnssssssssssns 7
4.1. MEASURING INSTRUMENT CALIBRATION ......ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaa 7
4.2, SAMPLE CALCULATION ........eeeeeeeeeeeeeeeeeeeee ettt a e e e ssnnaaae e 7
4.3.  MEASUREMENT UNCERTAINTY oo 8
5. EQUIPMENT UNDER TEST ....cciiiiiiimmmmmmmmssssssssssssssssssssssssssssssssssssssss s 9
5.1 DESCRIPTION OF EUT ... 9
5.2.  MAXIMUM OQUTPUT POWER. ... 9
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ..., 10
5.4. WORST-CASE CONFIGURATION AND MODE...........ccoovveeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeaa 10
5.5. DESCRIPTION OF TEST SETUP......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeae 11
6. TEST AND MEASUREMENT EQUIPMENT .......sssssssssssssssssssssssssssnnes 13
7. SUMMARY TABLE ... oo 14
8. REFERENCE MEASUREMENTS RESULTS .....cccoiiiiiiiirirsssssssssssssssssssssssssssssssssssssssssssnnnas 15
8.1.  ON TIME AND DUTY CYCLE RESULTS. ...t 15
8.2. DUTY CYCLE PLOTS ... 15
8.3, 26 AB BANDWIDTH. ...ttt s s s s a s s s s s e e s s e s s s s s s s s s s s s s n s s e s s nnnnn s 17
8.3.1. 802.11a MODE IN THE 5.2 GHZ BAND .....ooiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeee e 17
8.3.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND .....ccooiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeee, 17
8.3.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND .....ccoiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeee, 17
8.3.4. 802.11a MODE IN THE 5.3 GHZ BAND .....coiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 18
8.3.5. 802.11n HT20 MODE IN THE 5.3 GHZ BAND .....ccooiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee, 18
8.3.6. 802.11n HT40 MODE IN THE 5.3 GHZ BAND .....ccooiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeee, 18
8.3.7. 802.11a MODE IN THE 5.5 GHZ BAND .....ccoiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 19
8.3.8. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ....ccooiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 19
8.3.9. 802.11n HT40 MODE IN THE 5.5 GHZ BAND .....cccooiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee, 19
8.3.10. 802.11a MODE IN THE 5.8 GHZ BAND ......ccoiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 20
8.3.11. 802.11n HT20 MODE IN THE 5.8 GHZ BAND .....ccoiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 20
8.3.12. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ......cccoiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee, 20
8.3.13. 26 dB BANDWIDTH PLOTS ...ttt 21

9. ANTENNA PORT TEST RESULTS. ... ircccrrirrrrrrrsrssssssssss s s s s s s s s s s s s s s s s ssssssssssssssssssssnnnsnnnas 33
L R o = =7 YA/ I 33

Page 3 of 199
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: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

9.1.1.  802.11a MODE IN THE 5.8 GHZ BAND. ......cciiiiiieieeeee e 34
9.1.2. 802.11n HT20 MODE IN THE 5.8 GHZ BAND .....ccooiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 34
9.1.3. 802.11n HT40 MODE IN THE 5.8 GHZ BAND .......ooiiiiiiiiiiieieeee e 34
9.1.4. 6 dB BANDWIDTH PLOTS ..ottt a e e a e 35

9.2. OUTPUT POWER AND PPSED.........eeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt e e ettt esaesaaeaesaasasananana s 38
9.2.1. 802.11a MODE IN THE 5.2 GHZ BAND .....ccoiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 39
9.2.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND ......ootiiiiieeiiiieeeeeee e 40
9.2.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND .....cooiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 41
9.24. 802.11a MODE IN THE 5.3 GHZ BAND .....ccoiiiiie e 42
9.2.5. 802.11n HT20 MODE IN THE 5.3 GHZ BAND ......ootiiiiiiiiiiiiieeeeee e 43
9.2.6. 802.11n HT40 MODE IN THE 5.3 GHZ BAND .......ottiiiiiiiiiiieieeeee e 44
9.2.7. 802.11a MODE IN THE 5.5 GHZ BAND .....ccoiiiiii e 45
9.2.8. 802.11n HT20 MODE IN THE 5.5 GHZ BAND .......ooiiiiiiiiiiiiieeeee e 46
9.29. 802.11n HT40 MODE IN THE 5.5 GHZ BAND ....ccoiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee, 47
9.2.10. 802.11a MODE IN THE 5.8 GHZ BAND ......ccoiiiie e, 48
9.2.11. 802.11n HT20 MODE IN THE 5.8 GHZ BAND .....cccooiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee, 49
9.2.12. 802.11n HT40 MODE IN THE 5.8 GHZ BAND .....ccoiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 50
9.2.13. OUTPUT POWER AND PPSD PLOTS ...t 51

10. TRANSMITTER ABOVE 1 GHz.........ceeeneennsnssssnnsnssssssssssssss s ssnnnnns 63
10.1. LI € | -4 65
10.1.1. TX Above 1GHz 802.11a MODE IN THE 5.2GHz BAND .......ccovviiviiiiiiiiiiieeeeeeeee 65
10.1.2. TX Above 1GHz 802.11n HT20 MODE IN THE 5.2GHz BAND.......ccccccvvvvvvvvreeene. 73
10.1.3. TX Above 1GHz 802.11n HT40 MODE IN THE 5.2GHz BAND........ccccccevvvvvveeeeenn. 81
10.2. LI I C 1 -4 87
10.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHzZ BAND ......ccccoevvvviieiiieeieeeee. 87
10.2.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.3GHz BAND.......ccccvvvvvvereenn. 95
10.2.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.3GHz BAND.......ccccevvvvreeenen. 103
10.8. LIt o X oI € | -4 109
10.3.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.5 GHzZ BAND ......ccccoevvvvvviiiiireeee. 109
10.3.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.5GHz BAND.......ccccevvvvreeenee. 119
10.3.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.5GHz BAND.......ccccccevvvreeenen. 129
10.4. LR R C 1 = - 139
10.4.1. TX ABOVE 1GHz 802.11a MODE IN THE 5.8GHz BAND .......ccccvvvvviveiiieeeieeeeee 139
10.4.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.8GHz BAND........cccccvvvvreeeenen. 149
10.4.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.8GHz BAND........cccccccvvvee...e. 159

11. WORST-CASE BELOW 1 GHz (in the 5.3 GHz Band).........cccccccsmmmmnnnnnnnnnnnnnnnnnnnnsnsnnnes 167
12. AC POWER LINE CONDUCTED EMISSIONS.......ccccciiiiiinnnmmnnnrrsnsssssssssss s sssssssssnnes 169
13. DYNAMIC FREQUENCY SELECTION.......ccccceeeennnnnnnnnnnnnnnnnnnsnssssssssssssssssssssnsssssnssssnnnns 174
13.1. OVERVIEW ...ttt ssssssssssssssssssssssssssssssssssssnnnnnnnn 174
LS 70 1 T I 1/ I 174
13.1.1. TEST AND MEASUREMENT SYSTEM.....ccooiiiiieeeeeeeeeeeeeeeeeeee 178
13.1.2. SETUP OF EUT ... 181
13.1.3. DESCRIPTION OF EUT ..ot 182
13.2. RESULTS FOR 20 MHZ BANDWIDTH........uueeeieeiiesissssnsnnnnnen 183

Page 4 of 199
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: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

13.2.1. TEST CHANNEL ..o e 183
13.2.2. RADAR WAVEFORM AND TRAFFIC .....ooiiiie e 183
13.2.3.  OVERLAPPING CHANNEL TESTS ..ot 185
13.2.4. MOVE AND CLOSING TIME .....coiiiiiiiiiieiie e 185
13.3. RESULTS FOR 40 MHzZ BANDWIDTH. .......ccoooiieeeeeeeeeeee e 188
13.3.1. TEST CHANNEL ...t 188
13.3.2. RADAR WAVEFORM AND TRAFFIC ...t 188
13.3.3.  OVERLAPPING CHANNEL TESTS ... ..ot 190
13.3.4. MOVE AND CLOSING TIME ...t 190

14, SETUP PHOTOS.... ..ttt rinss s insss s s s sass s s s sss s s s sans s e sanns s e ssnnnnnnnss 193

Page 5 of 199
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: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE and DTS/UNII a/b/g/n
MODEL NUMBER: SM-G615F/DS, SM-G615FU/DS
SERIAL NUMBER: R38J10CMN2H, R38J10CLZQK (RADIATED);
4210c557¢ce68b36b (CONDUCTED)

DATE TESTED: MAR 14, 2017 — APR 07, 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:
=2
i - %
CY Choi 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 UNIlI DFS Compliance Procedures New Rules v02

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

ohswN -

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
D] Chamber 1
[ ] 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 4.14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

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

5.1. DESCRIPTION OF EUT

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

SM-G615F/DS and SM-G615FU/DS are same H/W and only difference is Main camera led and

Deco of rear side. PED document described the differences in detail.
SM-G615F/DS was used for the test.

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 15.940 39.26
5180 -5240
802.11n HT20 15.960 39.45
5190 - 5230 802.11n HT40 11.140 13.00
802.11a 15.610 36.39
5260-5320
802.11n HT20 15.690 37.07
5270 - 5310 802.11n HT40 10.930 12.39
802.11a 15.680 36.98
5500 -5700
802.11n HT20 15.680 36.98
5510 - 5670 802.11n HT40 11.130 12.97
802.11a 16.330 42.95
5745 -5825
802.11n HT20 16.320 42.85
5755 - 5795 802.11n HT40 10.760 1191
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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 -1.48
5250 - 6650 -1.61
54%l ! 2525 -0.34
572%N—”59§50 045

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 X orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in the X 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: MCSO0
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APR 10, 2017

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA50IWE RC3J202AS/A -E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
/0 CABLES
1/0 Cable List
Cable |Port # of identical [Connector ([Cable Type |Cable Remarks
No ports Type Length (m)
1 DC Power 1 Mini-USB Shielded 0.8m N/A
2 Audio 2 Mini-Jack | Unshielded 1.5m 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

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 10-14-18
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-17-17
Preamplifier, 1000 MHz Sonoma 310N 351741 08-16-17
Preamplifier ETS 3115-PA 00167475 08-17-17
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-16-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-17-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 03-09-18
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 11-25-17
Average Power Sensor R&S NRP-Z91 102681 08-16-17
Average Power Sensor Agilent/HP u2000 MY54270007 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100439 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100457 08-16-17
EMI Test Receive, 3 GHz R&S ESRS3 101832 08-16-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-17-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-16-17
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-17-17
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-16-17
High Pass Filter 6GHz Micro-Tronics HPM17542 009 08-17-17
High Pass Filter 6GHz Micro-Tronics HPM17542 016 08-16-17
LISN R&S ENV-216 101837 08-16-17
Attenuator PASTERNACK PE7087-10 A009 08-16-17
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 6dB Band width (5.8Ghz) 500KHz 15.01 MHz
15.407 TX Cond. Power 5.15-2.25, 5.25- <24dBm or 15.96 dBm
(@)@) 5.35 & 5.47-5.725 11+10Log(OBW) :
15.407 < 30dBm or
@@) TX Cond. Power 5.725-5.825 17+10Log(OBW) 16.33 dBm
15.407 PSD (5.2,5.3,5.5GHz) <11dBm 6.67 dBm
(a)(5)
12)‘(‘2)7 PSD (5.8GHz) 30dBm per 500kHz 4.11 dBm
15.207 (a) |AC Power Line conducted Section 10 33.65 dBuV (Av)
emissions
Radiated
15.407 (0) | p. iated Spurious Emission < 68.2dBuV/m 65.13 dBuV/m (Pk)
& 15.209
15.407 . .
) Dynamic Frequency Selection N/A Condcuted Pass
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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 1.392| 1.500 0.928| 92.8% 0.32 0.718
802.11n HT20 1.299| 1.407 0.923( 92.3% 0.35 0.770
802.11n HT40 0.648| 0.755 0.858| 85.8% 0.67 1.544

8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

[E=RE==<S

B Keysight Spectrum Analyzer - Swept SA
eysight Spe yzs pt
RL | RF |soo boc | correCc |

| SENSE:INT| | ALIGN AUTO |

02:20:00 PMMar 14, 2017

TRACE|

Trig Delay-400.0 us Avg Type: Log-Pwr

PNO: Fast —»—
IFGai

Trig: RF Burst

Atten: 40 dB pelP

in:Low

TYPE| Wi/

56

Ref 30.00 dBm

10 dBldiv
Log

200 b ttul bt by N

10,0 (IR FITT N i T

0.00

-0a

-200

-300
-40.0

500
B0.0

Center 5.500000000 GHz
Res BW 8 MHz

t 4006 us
t (4)
t (4l

1.392 ms (A)
1.500 ms (A)

Span 0 Hz
Sweep 2.000 ms (10001 pts)

WEMODETROSC] X | v | FUNCTON ] FUNCTionwiDm FUNCTION VALLE -
c

#VBW 50 MHz

19.70 dBm
-5.10dB
0.20dB
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DUTY CYCLE 802.11n HT20 MODE

E Keysight Spectrum Analyzer - Swept SA B

RL | RF |[soe bC | CcoORREC | | SENSE:NT] | ALIGN AUTO | 02:20:29 PM Mar 14, 2017

PNO: Fast —+—  Trig: RF Burst TYPE| WA

Trig Delay-400.0 us Avg Type: Log-Pwr TRACE” 3456
peT|P ]

IFGain:Low Atten: 40 dB

10 dBidiv__ Ref 30.00 dBm
Log

200
10.0 e

0.00

R}

200

=300

-0

500
Raulli]

Center 5.500000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (10001 pts)

FUNCTON VAL -
1 N t 400.6 us 19.96 dBm
t (A) 1.299 ms (A) 0.46 dB
t (A) 1.407 ms (A) -1.07 dB

Soom~NOOR

=
@
©

DUTY CYCLE 802.11n HT40 MODE

E Keysight Spectrum Analyzer - Swept SA B

RL | RF |soa bpC | CcORREC | | SENSE:NT| | ALIGN AUTO | 02:21:24 PM Mar 14, 2017

Trig Delay-400.0 us Avg Type: Log-Pwr TRACE| 345
PNO: Fast —— 1rig: RF Burst TYPE \';v—

IFGain:Low Atten: 40 dB DET|

10 dBrdiv__ Ref 30.00 dBm
Log

2n.0f |

100

0.00

100
200

2300
-0

-50.0
Raulli]

Center 5.510000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (10001 pts)

Dropdrrclsc] % T v — ] Funcion ] Fukciovwon]
t 400.6 us 12.26 dBm
t (A) 647.8 us (A) 252dB
t (A) 755.0 us (A) 0.09dB
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FCC ID: ABLSMG615F

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.

ESULTS
8.3.1.802.11a MODE IN THE 5.2 GHz BAND
Channel Frequency 26 dB Bandwidth

[MHz] [MHz]

Low 5180 19.87

Mid 5200 19.65

High 5240 20.45

Worst 20.45

8.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5180 20.45
Mid 5200 23.48
High 5240 516
Worst 25.16

8.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5190 39.92
High 5230 39.94
Worst 39.94
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8.3.4. 802.11a MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5260 20.70
Mid 5300 21.36
High 5320 20.35
Worst 21.36

8.3.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5260 23.50
Mid 5300 21.99
High 5320 20.48
Worst 23.50

8.3.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5270 39.69
High 5310 39.37
Worst 39.69
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8.3.7. 802.11a MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5500 22.87
Mid 5580 23.93
High 5700 51.06
Worst 23.93

8.3.8. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5500 24.43
Mid 5580 22.33
High 5700 22.86
Worst 24.43

8.3.9. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5510 39.72
Mid 5590 39.59
High 5670 39.77
Worst 39.77
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8.3.10. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5745 23.69
Mid 5785 24.62
High 5825 24.72
Worst 24.72

8.3.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5745 21.96
Mid 5785 23.70
High 5825 26.70
Worst 26.70

8.3.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5755 39.86
High 5795 39.72
Worst 39.86
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8.3.13. 26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

I ——

= Keyssght Spectrum Anshyzes - Occupied BW o |l
7:10 PM Mar 30, 2017 AL i o =0 LIGH 07:38,04 PHMar 30, 2017
] Cer mm: eq: 5180000000 GHz Radio Sud. Nane ] Center Freq: 5.200000000 GHz Radio Std: None
e Trig: FreeRun AvglHeld: 100100 e Trig:FreeR AvglHold: 100/100
#iFGaln-Low Shtian. 3048 Radio Device: BTS #FGalnLow satten: 30 a8 Radio Device: 8TS

10 dBidiv Ref 30.00 dBm 0 dB/div Ref 30.00 dBm
Log Log
Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
_#R!s BW 200 kHz #VEII\_J GZI]__kHz Sw:gp 1.333_ms #Res B_W ZUQ kHz #VBW 620 kHz Eweeq 1_.3:13 ms|

Occupied Bandwidth Total Power 21.3 dBm Occupied Bandwidth Total Power 21.3 dBm

16.563 MHz 16.576 MHz
Transmit Freq Error 18.115 kHz OBW Power 99.00 % Transmit Freq Error 49.964 kHz OBW Power 99.00 %
x dB Bandwidth 19.87 MHz x dB -26.00 dB x dB Bandwidth 19.65 MHz xdB -26.00 dB

11a Mode High Channel

wmmmmm, ‘Dccupied BW

#FGain:Low

C!meanq smoomacn
AvalHeld: 1001100

=],
P Mar 30, 2017
R:mosm Nme

an‘aﬂﬂa Radio Device: BTS
0 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 21.4 dBm

16.554 MHz
Transmit Freq Error 22.423 KHz OBW Power 99.00 %
x dB Bandwidth 20.45 MHz x dB -26.00 dB
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

wwmu ‘Dccupied BW

AFGain:Low

Cameanq 180000000 Gz
AvalHeld: 1001100

=],
07:46:1.2 PM Mar 30, 2017
Radio $td: None

wwmu Decapied B8

Cemer qu s 200000000 GHz
rig: F

o |l -a.
57 PhiMar 30, 2017
Radio S Noe
‘AvgiHold: 1001100

Mn-n‘ anaa Radic Device: BTS #FGainLow N Radio Device: BTS.
0 dBidiv Ref 30.00 dBm 0 dBdiv 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 21.4 dBm Occupied Bandwidth 21.3 dBm

17.663 MHz 17.632 MHz
Transmit Freq Error 38.507 kHz OBW Power 99.00 % Transmit Freq Error 41.735 kHz 99.00 %
x dB Bandwidth 20.45 MHz x dB -26.00 dB x dB Bandwidth 23.48 MHz -26.00 dB

11n HT20 Mode ngh Channel

I ——

Ce m- « Freg. 6.240000000 OHz

=
07.48:15 P Mar 30, 2017
Radio Std: Nane

s Trig: FreeRun AvglHeld: 100100
HFGalnLow Toanisoat Radio Device: BTS

10 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 21.4 dBm

17.679 MHz
Transmit Freq Error 37.782 kHz OBW Power 99.00 %
x dB Bandwidth 25.16 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 Aralyzer - Dccupied BW ol Keysight Spectram Analyze - Gccupied BW == =}

RL = 2 07:57:33 PM Mar 30, 2017 RL 1 E N ALIGN 7:58:37 PMMar 30, 2017

] Center Freq: 5.150000000 GHz Radio $td: None l Center Freq: 5.230000000 GHz Radio Std: None
e Trig: FreeRun AvalHeld: 1001100 e Trig: FreeRun ‘AvgiHold: 1001100
#FGainLow #Aten: 30dB Radio Device: BTS #FGainow sAten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv 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 #VBW 1.2 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 17.0 dBm Occupied Bandwidth Total Power 17.3 dBm

36.186 MHz 36.161 MHz
Transmit Freq Error 75.452 kHz OBW Power 99.00 % Transmit Freq Error 89.750 kHz OBW Power 99.00 %
x dB Bandwidth 39.92 MHz x dB -26.00 dB x dB Bandwidth 39.94 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Mlddle Channel

Keysight Spectrum Aralyzer - Occupied W
RL

.C!meanq 5 260000000 GHz

=],
:22 P ar 30, 2017

wwmu Decapied B8

=
07:40:05 Phiar 30, 2017
Radio Std: None

] Radio S Nama l Cemer Frea: sauoooom GHz
. Avg|Hold: 1001100 o Trig: Fi ‘AvgiHold: 1001100
AFGaln:Low !An-n‘ EﬂﬂEl Radio Device: BTS #FGaindow IAlun JD IIB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv 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 21.1 dBm Occupied Bandwidth Total Power 21.1 dBm

16.564 MHz 16.524 MHz
Transmit Freq Error 43.943 kHz OBW Power 99.00 % Transmit Freq Error 33.974 kHz OBW Power 99.00 %
x dB Bandwidth 20.70 MHz x dB -26.00 dB x dB Bandwidth 21.36 MHz x dB -26.00 dB

11a Mode ngh Channel

I ——

PMMar 30, 2017

‘ CM?FH]EIZWMGH Rdosld Nrm!
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 30a8 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 21.1 dBm

16.589 MHz
Transmit Freq Error 45.477 kHz OBW Power 99.00 %
x dB Bandwidth 20.35 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

wwm, Decupied BW ol wwmu Occupied BN == =}
30 PH b 30, 2017 07:50:02 Pabar 30, 2017
] Cameanq neoooomsn Radio S Noma l Cemer Frea: sauoooom GHz Radio Std: None ’
. AvalHeld: 1001100 o Trig: Fi ‘AvgiHold: 1001100
AFGaln:Low Mn-n‘ EEI ﬂB Radio Device: BTS #FGaindow I.hlun JD AIB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log
Center 5.26 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
ittas B 200 ke PN 0 ki Sweon 121 me s oW 200 VR 20 ki Swaon 1333
Occupied Bandwidth Total Power 21.1 dBm Occupied Bandwidth Total Power 21.3 dBm
17.645 MHz 17.658 MHz
Transmit Freq Error 53.360 kHz OBW Power 99.00 % Transmit Freq Error 38.295 kHz OBW Power 99.00 %
x dB Bandwidth 23.50 MHz x dB -26.00 dB x dB Bandwidth 21.99 MHz x dB -26.00 dB

11n HT20 Mode High Channel

P — =
PHHar 30, 2017
] C!meanq 5320000000 GHz Radio S Noma
e Trig: FreeRun Avg|Hold: 1001100
#FGainLow Shten. 3005 Radio Device: BTS

0d3idly Ref 30.00 dBm
Log

Center 5.32 GHz Span 40 MHz
#Res BW 200 KHz #EW 620 kHz Sweep 1333 ms
Occupied Bandwidth Total Power 21.1 dBm
17.626 MHz
Transmit Freq Error 45.184 kKHz OBW Power 99.00 %
x dB Bandwidth 20.48 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

Keysight Spectrum Aralyzer - Occupied W
RL

11n HT40 Mode High Channel

Veysight Specirum Arabyzes - Occupied BW
AL

=
08:00:16 PHar 30, 2017

] Center Freq: 8.270000000 GHz l Caner Frag: 5310000000 GHz Radio Std: None
e Trig: FreeRun AvalHeld: 1001100 e Trig: FreeRun ‘AvgiHold: 1001100
#FGainLow #Aten: 30dB Radio Device: BTS #FGainow sAten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv 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 #VBW 1.2 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 17.1 dBm Occupied Bandwidth Total Power 17.0 dBm

36.157 MHz 36.190 MHz
Transmit Freq Error 96.974 kHz OBW Power 99.00 % Transmit Freq Error 61.396 kHz OBW Power 99.00 %
x dB Bandwidth 39.69 MHz x dB -26.00 dB x dB Bandwidth 39.37 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

I ——

= o ey D I

PM Mar 30, 2017

ST R 0

] Center Freq: 5.500000000 GHz ey i ] é-mrsrm 5630660000 GHz Radio Std: Non
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow sAtten: 30 B Radio Device: BTS HFGalnLow Radio Device: 8TS

10 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 21.3 dBm Occupied Bandwidth 21.1 dBm

16.604 MHz 16.647 MHz
Transmit Freq Error 38.930 kHz OBW Power 99.00 % Transmit Freq Error 42.328 kHz 99.00 %
x dB Bandwidth 22.87 MHz x dB -26.00 dB x dB Bandwidth 23.93 MHz -26.00 dB

11a Mode ngh Channel

I ——

07.42:50 P Mar 30, 2017

] Cer .m- Frea; 6700000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 3048 Radio Device: BTS

10 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 21.4 dBm

16.607 MHz
Transmit Freq Error 38.635 kHz OBW Power 99.00 %
x dB Bandwidth 21.06 MHz x dB -26.00 dB
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UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

I ——

I — P
T 07:5:08 PHMar 30, 2017 I : L PHMar 30,2017
] " G enter Freq: § 600000000 Gz Radio Std: None ] Center Freq: 5.680000000 GHz Radia Sid: Nane
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow sAnen: 30 6 Radio Device: BTS HFGalnLow Radio Device: 8TS

10 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 21.3 dBm Occupied Bandwidth 21.1 dBm

17.699 MHz 17.704 MHz
Transmit Freq Error 45.752 kHz OBW Power 99.00 % Transmit Freq Error 33.970 kHz 99.00 %
x dB Bandwidth 24.43 MHz x dB -26.00 dB x dB Bandwidth 22.33 MHz -26.00 dB

11n HT20 Mode ngh Channel

I ——
075221 BHMar 30, 2017
| Cer m Freq: 700000000 Gz Radio Std: Nane

Trig: Free Run AvgiHold: 100100

Afcainion  #hen 3048 Radio Device: BTS

10 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 21.5dBm

17.657 MHz
Transmit Freq Error 47.060 kHz OBW Power 99.00 %
x dB Bandwidth 22.86 MHz x dB -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

I ——

08,0215 PHMar 30, 2017

P —

080248 PHMar 30, 2017

] cm x Freq: 6610000000 GHz Radio Std: None ] Center Freq: 5.880000000 GHz Radio Std: None
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow Shtian. 3048 Radio Device: BTS #FGalnLow Radio Device: 8TS
10 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 #VBW 1.2 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 17.2 dBm Occupied Bandwidth 16.9 dBm

36.164 MHz 36.173 MHz
Transmit Freq Error 66.240 kHz OBW Power 99.00 % Transmit Freq Error 75.368 kHz 99.00 %
x dB Bandwidth 39.72 MHz x dB -26.00 dB x dB Bandwidth 39.59 MHz -26.00 dB

11n HT40 Mode ngh Channel

I ——

08,0405 P Mar 30, 2017

] Cer .m- Frea: 8670000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtien. 3048 Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log
Center 5.67 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms
Occupied Bandwidth Total Power 17.2 dBm
36.202 MHz
Transmit Freq Error 55.969 kHz OBW Power 99.00 %
x dB Bandwidth 39.77 MHz x dB -26.00 dB
uso i) Alignment Completed
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

I ——

= o ey D I

PM Mar 30, 2017

S R )

] CmFmETlmﬁH Radio Std. Nane ] Center Freq: 6785000000 GHz Radio Std: Non:
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow Shtian. 3048 Radio Device: BTS #FGalnLow Radio Device: 8TS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.785 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 21.8 dBm Occupied Bandwidth 21.9 dBm

16.654 MHz 16.604 MHz
Transmit Freq Error 42.877 kHz OBW Power 99.00 % Transmit Freq Error 47.495 kHz 99.00 %
x dB Bandwidth 23.69 MHz x dB -26.00 dB x dB Bandwidth 24.62 MHz -26.00 dB

11a Mode ngh Channel

I ——

07,4510 P Mar 30, 2017

] Cer .m- Frea; S.825000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 3048 Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log
Center 5.825 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 21.9 dBm

16.646 MHz
Transmit Freq Error 34.778 kHz OBW Power 99.00 %
x dB Bandwidth 24.72 MHz x dB -26.00 dB
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UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

B —
075405 P Mar 30, 2017

P —

S R 0

] CmFmETlmﬁH Radio Std: None ] Center Freq: 5.785000000 GHz Radio Std: Non:
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow Shtian. 3048 Radio Device: BTS #FGalnLow Radio Device: 8TS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.785 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth 21.9 dBm

17.722 MHz 17.725 MHz
Transmit Freq Error 40.335 kHz OBW Power 99.00 % Transmit Freq Error 30.191 kHz 99.00 %
x dB Bandwidth 21.96 MHz x dB -26.00 dB x dB Bandwidth 23.70 MHz -26.00 dB

11n HT20 Mode ngh Channel

I ——
07,5524 BHMar 30, 2017
| Cer m Freaq: 6826000000 Gz Radio Std: Nane

Trig: Free Run AvgiHold: 100100

fcainton  #hten 3048 Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log
Center 5.825 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 22.0 dBm

17.702 MHz
Transmit Freq Error 31.398 kHz OBW Power 99.00 %
x dB Bandwidth 26.70 MHz 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 ngh Channel

I ——

Center Freq: 6765000000 GHz

)
08.05:19 PM M 20, 2017

P

Aalyae - Occupied BW

Radio Std: Nane

Center Freq: 5785000000 GHz

SR
08106126 PHMar 30, 2017
Radia SIdNnnr

. Trig: FreeRun AvglHeld: 100100 ca. Trig:FreeRun AvglHold: 100/100
#iFGaln-Low sAnen: 30 6 Radio Device: BTS #FGalnLow satten: 30 a8 Radio Device: 8TS
"- iBIdiv Ref 30.00 dBm ! 0 dB/div Ref 30.00 dBm

og l og l
Center 5.755 GHz Span 80 MHz Center 5.795 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 17.0 dBm Occupied Bandwidth Total Power 16.9 dBm

36.195 MHz 36.201 MHz
Transmit Freq Error 61.055 kHz OBW Power 99.00 % Transmit Freq Error 89.670 kHz OBW Power 99.00 %
x dB Bandwidth 39.86 MHz x dB -26.00 dB x dB Bandwidth 39.72 MHz xdB -26.00 dB
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9. ANTENNA PORT TEST RESULTS
9.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407
The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules 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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9.1.1. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHZz] [MHz]
Low 5745 15.900 0.5
Mid 5785 15.070 0.5
High 5825 15.130 0.5
Worst 15.070

9.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHZz] [MHz]
Low 5745 15.040 0.5
Mid 5785 15.760 0.5
High 5825 15.010 0.5
Worst 15.010

9.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHZz] [MHz]
Low 5755 35.740 0.5
High 5795 36.050 0.5
Worst 35.740
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9.1.4. 6 dB BANDWIDTH PLOTS

IEEE 802.11a mode

11a Mode Low Channel

11a Mode Mlddle Channel

Keysight Spectrum Aralyzer - Occupied W
RL

] Cameanq smooomsn
. AvalHeld: 1001100

=],
07:15:02 PM Mar 30, 2017
Radio $td: None

T —— =
1:05 PHblar 30,2017

Rﬂdln sm None

| Cemer qu s 788000000 GHz

- o Trig: ‘AvgiHold: 1001100
AFGaln:Low Mn-n‘ EEI ﬂB Radio Device: BTS #FGaindow IAlun JD IIB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.785 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 21.8dBm Occupied Bandwidth Total Power 21.8 dBm
16.480 MHz 16.499 MHz
Transmit Freq Error 18.726 kHz OBW Power 99.00 % Transmit Freq Error 19.244 kHz OBW Power 99.00 %
x dB Bandwidth 15.90 MHz x dB -6.00 dB x dB Bandwidth 15.07 MHz x dB -6.00 dB
sc m wsa m
11a Mode ngh Channel
wwmu Decupied BW ol
48 PM b 30, 2017
] Cemeanq 5825000000 GHz Radio S Noma
e Trig: FreeRun AvalHeld: 1001100
AFGaln:Low Mn-n 3048 Radio Device: BTS
0 dBidiv Ref 30.00 dBm
Log
Center 5.825 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 22.1dBm
16.478 MHz
Transmit Freq Error 16.799 kHz OBW Power 99.00 %
x dB Bandwidth 15.13 MHz x dB -6.00 dB
sc m
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IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

wwmu Decupied BW ol wwmu Occupied BN == =}
1253 PMar 30, 2017 50 PMMar 30,2017
] Cemeanq 5745000000 GHz Radio S Noma | Caner Fraq: 5785000000 GHz Radio S Nome
e Trig: FreeRun Avg|Hold: 1001100 e Trig: FreeRun ‘AvglHold: 100/100
AFGaln:Low !An-n 3048 Radio Device: BTS #FGaindow sAten: 30 dB Radio Device: BTS

10 dBJdiv. Ref 30.00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.785 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 21.8 dBm Occupied Bandwidth Total Power 21.9 dBm

17.630 MHz 17.655 MHz

Transmit Freq Error 4.453 kHz OBW Power 99.00 % Transmit Freq Error 15.359 kHz OBW Power 99.00 %

x dB Bandwidth 15.04 MHz x dB -6.00 dB x dB Bandwidth 15.76 MHz x dB -6.00 dB
o m wsa |32 Alignment Completed anus

11n HT20 Mode ngh Channel

I ——

0714220 P Mar 30, 2017

] Cer .m- Frea; S.825000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 3048 Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log
Center 5.825 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 22.1 dBm

17.617 MHz

Transmit Freq Error 15.788 kHz OBW Power 99.00 %

x dB Bandwidth 15.01 MHz x dB -6.00 dB
usc m
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IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

wmmmmm, Decupied BW ol wspeummﬂmmu ‘Gccupied BW == =}
Phbar 30, 2 PHblar 3, 2
] Center Freq: 6.785000000 GHz Radio S Nama | Caner Fraq: 5795000000 GHz Radio Su: Noe
e Trig: FreeRun Avg|Hold: 1001100 e Trig: FreeRun ‘AvglHold: 100/100
#FGainLow #Aten: 30dB Radio Device: BTS #FGainow sAten: 30 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dB/div Ref 30.00 dBm
Log Log
Center 5.755 GHz Span 80 MHz Center 5.795 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8ms #Res BW 100 kHz #VBW 300 kHz Sweep 8ms

Occupied Bandwidth Total Power 16.5 dBm Occupied Bandwidth Total Power 16.8 dBm

36.058 MHz 36.052 MHz
Transmit Freq Error 15.294 kHz OBW Power 99.00 % Transmit Freq Error 23.595 kHz OBW Power 99.00 %
x dB Bandwidth 35.74 MHz x dB -6.00 dB x dB Bandwidth 36.05 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

KDB 789033 Method SA-2 is used for PPSD. RBW set to 1MHz(500kHz for the band 5.725-
5.85 GHz, the VBW >= 3 x RBW, RMS detector and trace averaging). Peak marker value of the
spectrum is used for PSD. Add duty cycle correction factor.

KDB 789033 Method PM is used for output power. Duty cycle correction factor is already added
to the average output power results.

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 -1.48

5250 - 5350 -1.61

5470 - 5725 -0.34

5725 - 5850 -0.45
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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 19.87 -1.48 -1.48
Mid 5200 19.65 -1.48 -1.48
High 5240 20.45 -1.48 -1.48

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 PPSD

Output Power Results

Channel | Frequency | Meas Power Power

Power Limit Margin

[MHz] [dBm] [dBm] [dB]

Low 5180 15.94 24.00 -8.06

Mid 5200 15.87 24.00 -8.13

High 5240 15.88 24.00 -8.12

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 6.30 6.62 11.00 -4.38
Mid 5200 6.35 6.67 11.00 -4.33
High 5240 6.25 6.57 11.00 -4.43
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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 20.45 -1.48 -1.48
Mid 5200 23.48 -1.48 -1.48
High 5240 25.16 -1.48 -1.48
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]| 0.35 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency | Meas Power Power

Power Limit Margin

[MHz] [dBm] [dBm] [dB]

Low 5180 15.88 24.00 -8.12

Mid 5200 15.96 24.00 -8.04

High 5240 15.91 24.00 -8.09

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 6.10 6.45 11.00 -4.55
Mid 5200 5.89 6.24 11.00 -4.76
High 5240 6.07 6.41 11.00 -4.59
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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 39.92 -1.48 -1.48
High 5230 39.94 -1.48 -1.48

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]| 0.67

Included in Calculations of PPSD

Output Power Results

Channel | Frequency| Meas Power Power

Power Limit Margin

[MHz] [dBm] [dBm] [dB]

Low 5190 11.11 24.00 -12.89

High 5230 11.14 24.00 -12.86

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5190 -2.62 -1.96 11.00 -12.96
High 5230 -2.08 -1.42 11.00 -12.42

DATE: APR 10, 2017
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9.2.4. 802.11a MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

DATE: APR 10, 2017

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

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5260 20.70 -1.61 -1.61
Mid 5300 21.36 -1.61 -1.61
High 5320 20.35 -1.61 -1.61

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 PPSD

Output Power Results

Channel | Frequency| Meas Power Power

Power Limit Margin

[MHz] [dBm] [dBm] [dB]

Low 5260 15.58 24.00 -8.42

Mid 5300 15.59 24.00 -8.41

High 5320 15.61 24.00 -8.39

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 5.94 6.26 11.00 -4.74
Mid 5300 6.08 6.40 11.00 -4.60
High 5320 6.00 6.33 11.00 -4.67
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9.2.5. 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 23.50 -1.61 -1.61
Mid 5300 21.99 -1.61 -1.61
High 5320 20.48 -1.61 -1.61

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]| 0.35 [included in Calculations of PPSD

Output Power Results

Channel | Frequency | Meas Power Power

Power Limit Margin

[MHz] [dBm] [dBm] [dB]

Low 5260 15.67 24.00 -8.33

Mid 5300 15.64 24.00 -8.36

High 5320 15.69 24.00 -8.31

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 5.50 5.85 11.00 -5.15
Mid 5300 5.76 6.11 11.00 -4.89
High 5320 5.85 6.20 11.00 -4.80
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9.2.6. 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 39.69 -1.61 -1.61
High 5310 39.37 -1.61 -1.61

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]| 0.67 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency| Meas Power Power

Power Limit Margin

[MHz] [dBm] [dBm] [dB]

Low 5270 10.93 24.00 -13.07

High 5310 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]
Low 5270 -2.64 -1.97 11.00 -12.97
High 5310 -2.23 -1.56 11.00 -12.56
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REPORT NO: 4787892916-E4V2
FCC ID: ABLSMG615F

9.2.7. 802.11a MODE IN THE 5.5 GHz BAND

Bandwidth and Antenna Gain

DATE: APR 10, 2017

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

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5500 22.87 -0.34 -0.34
Mid 5580 23.93 -0.34 -0.34
High 5700 21.06 -0.34 -0.34

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 PPSD

Output Power Results

Channel | Frequency | Meas Power Power

Power Limit Margin

[MHz] [dBm] [dBm] [dB]

Low 5500 15.67 24.00 -8.33

Mid 5580 15.68 24.00 -8.32

High 5700 15.66 24.00 -8.34

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 5.88 6.20 11.00 -4.80
Mid 5580 5.67 6.00 11.00 -5.00
High 5700 6.29 6.61 11.00 -4.39
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REPORT NO: 4787892916-E4V2

DATE: APR 10, 2017
FCC ID: ABLSMG615F

9.2.8.802.11n 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 24.43 -0.34 -0.34
Mid 5580 22.33 -0.34 -0.34
High 5700 22.86 -0.34 -0.34
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]| 0.35 |[included in Calculations of PPSD
Output Power Results
Channel | Frequency| Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5500 15.66 24.00 -8.34
Mid 5580 15.68 24.00 -8.32
High 5700 15.66 24.00 -8.34
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 5.32 5.66 11.00 -5.34
Mid 5580 5.68 6.03 11.00 -4.97
High 5700 6.19 6.53 11.00 -4.47
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REPORT NO: 4787892916-E4V2

DATE: APR 10, 2017
FCC ID: ABLSMG615F

9.2.9. 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 39.72 -0.34 -0.34
Mid 5590 39.59 -0.34 -0.34
High 5670 39.77 -0.34 -0.34

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]| 0.67 [included in Calculations of PPSD

Output Power Results

Channel | Frequency| Meas Power Power

Power Limit Margin

[MHz] [dBm] [dBm] [dB]

Low 5510 11.01 24.00 -12.99

Mid 5590 11.03 24.00 -12.97

High 5670 11.13 24.00 -12.87

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5510 -2.49 -1.82 11.00 -12.82
Mid 5590 -2.97 -2.31 11.00 -13.31
High 5670 -2.65 -1.99 11.00 -12.99
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REPORT NO: 4787892916-E4V2
FCC ID: ABLSMG615F

DATE: APR 10, 2017

9.2.10. 802.11a 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] [dBi] [dBi]
Low 5745 23.69 -0.45 -0.45
Mid 5785 24.62 -0.45 -0.45
High 5825 24.72 -0.45 -0.45
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5745 30.00 30.00 30.00
Mid 5785 30.00 30.00 30.00
High 5825 30.00 30.00 30.00
| Duty Cycle CF[dB]] 0.32 [Included in Calculations of PPSD
Output Power Results
Channel | Frequency| Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5745 16.25 30.00 -13.75
Mid 5785 16.29 30.00 -13.71
High 5825 16.33 30.00 -13.67
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 3.72 4.04 30.00 -25.96
Mid 5785 3.26 3.59 30.00 -26.41
High 5825 3.56 3.89 30.00 -26.11
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REPORT NO: 4787892916-E4V2

FCC ID: ABLSMG615F

DATE: APR 10, 2017

9.2.11. 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] [dBi] [dBi]
Low 5745 21.96 -0.45 -0.45
Mid 5785 23.70 -0.45 -0.45
High 5825 26.70 -0.45 -0.45
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5745 30.00 30.00 30.00
Mid 5785 30.00 30.00 30.00
High 5825 30.00 30.00 30.00
| Duty Cycle CF[dB]| 0.35 |[included in Calculations of PPSD
Output Power Results
Channel | Frequency| Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5745 16.22 30.00 -13.78
Mid 5785 16.28 30.00 -13.72
High 5825 16.32 30.00 -13.68
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 3.77 4.11 30.00 -25.89
Mid 5785 3.43 3.77 30.00 -26.23
High 5825 3.71 4.06 30.00 -25.94
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

9.2.12. 802.11n HT40 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] [dBi] [dBi]
Low 5755 39.86 -0.45 -0.45
High 5795 39.72 -0.45 -0.45
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5755 30.00 30.00 30.00
High 5795 30.00 30.00 30.00

| Duty Cycle CF[dB]| 067 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency| Meas Power Power

Power Limit Margin

[MHz] [dBm] [dBm] [dB]

Low 5755 10.76 30.00 -19.24

High 5795 10.62 30.00 -19.38

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5755 -5.56 -4.89 30.00 -34.89
High 5795 -5.67 -5.00 30.00 -35.00
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

9.2.13. OUTPUT POWER AND PPSD PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel _ 11a Mode Middle Channel

Weysaght Speciram sk - Swept S U ——
RL 2 [:At 081
I #Avg Type: RMS | 9 Type:
PNO- Wide -+ Trig: Free Run AvglHeld: 100100 BHO: Wida ~»- Trig: FreeRu AvglHold: 100/100
1FGain:Low Arten: 40 48 IFGain:Low Atten: 40 48
o deiev__Ref 30.00 dBm o derdy__Ref 30.00 dBm
Center 5.18000 GHz Span 35.00 MHz Center 5.20000 GHz Span 35.00 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)
usc sTatus wsa sTamss

11a Mode High Channel

[ —
| #Avg Type:
PR Wide -~ Trig: FreeRu AvalHeld: 1001100
1FGain:Low At 4008
0gaidlv__Ref 30.00 dBm
Center 5.24000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

UNII 5.2 GHz IEEE 802.11n HT20 mode

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

—— =) I ——
2 [CFD 3,201
I #Avg Type: RMS mA 5 6 | 9 Type:
PNO Wido -~ Trig: FreeRun AvglHeld: 100100 Tree(a PNO Wid ~w- Trig: FreeRu AvglHold: 100/100
IFGain:Low Atten: 40 48 oeTiA IFGainLow Atten: 40 48
lr\ Bidiv Ref 30.00 dBm EEF div. Ref 30.00 dBm

Center 5.18000 GHz Span 35.00 MHz Center 5.20000 GHz Span 35.00 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)
s smanus sc stamus

11n HT20 Mode ngh Channel

—
[
I #Avg Type: RMS
PNO- Wido -+~ Trig: Free Run AvglHeld: 1001100
1FGain:Low Arten: 40 48
o deiev__Ref 30.00 dBm

Center 5.24000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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REPORT NO: 4787892916-E4V2
FCC ID: ABLSMG615F

DATE: APR 10, 2017

UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

P —

| #Avg Type: RMS
FNO:Fast -+ Trig: FreeRun AvglHeld: 100100

\FosinLow Atten: 40 48

0deidv - Ref 30.00 dBm
Log

P

0 Type:
AvglHold: 1001100

FNO: Fast ~s-  THig: FreeRu
\Flsintow Aen: 40 48

0deidiv  Ref 30.00 dBm
og

Center 5.19000 GHz
#Res BW 1.0 MHz
s

Span 60.00 MHz

#VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)

Center 5.23000 GHz Span 60.00 MHz

#VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)

#Res BW 1.0 MHz
=
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel Primary 11a Mode Middle Channel Secondary
— i = o I — =5 )
: ‘ Ao 10010 e : ] g Type T r SN
PNO Wido -~ Trig: FreeRun AvglHeld: 100100 NG Viida ~s-  Trig: Free Ru AvglHold: 100/100 el
IFGainLow Anen: 40 68 IFGainLow Aien: 40481 ot
o deiev__Ref 30.00 dBm o derdy__Ref 30.00 dBm
¢ ¢
Center 5.26000 GHz Span 35.00 MHz Center 5.30000 GHz Span 35.00 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)
s p— = sTatus

11a Mode ngh Channel Primary

—
1
I #Avg Type
NG Wido -+ Trig: FreeRun AvgHeld: o
1FGain:Low Arten: 40 48
o deiev__Ref 30.00 dBm

Center 5.32000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel 11n HT20 Mode Middle Channel
— i = o I —
- I #Avg Type: RMS = e | 9 Type:
PNO Wido -~ Trig: FreeRun AvglHeld: 100100 PNO Wid ~w- Trig: FreeRu AvglHold: 100/100
1FGain:Low Arten: 40 48 IFGain:Low Atten: 40 48
lr\ Bidiv  Ref 30.00 dBm EEF div Ref 30.00 dBm
¢ )
Center 5.26000 GHz Span 35.00 MHz Center 5.30000 GHz Span 35.00 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)
s smanus sc stamus

11n HT20 Mode ngh Channel

—
[}
I #Avg Type: RMS
PNO- Wido -+~ Trig: Free Run AvglHeld: 1001100
1FGain:Low Arten: 40 48
o deiev__Ref 30.00 dBm

Center 5.32000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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REPORT NO: 4787892916-E4V2
FCC ID: ABLSMG615F

DATE: APR 10, 2017

UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

P —

| #Avg Type: RMS
FNO:Fast -+ Trig: FreeRun AvglHeld: 100100

P

0 Type:
AvglHold: 1001100

PHO: Fast o~ Trig: FreeRu
\Flsintow

#Res BW 1.0 MHz
s

\FosinLow Atten: 40 48 Atten: 40 48

lr\ B/aiv - Ref 30.00 dBm 2; Bidiv - Ref 30,00 dBm
Center 5.27000 GHz Span 60.00 MHz Center 5.31000 GHz Span 60.00 MHz
#VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)

#Res BW 1.0 MHz
=
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

—— =) I ——
: 09:19:46 P Mar 30, 2017
I #Avg Type: RMS | 9 Type:
FNO-Wido -+~ Trig: Free Run AvglHeld: 100100 BNO: Wid ~s- Trig: FreeRu AvgiHold: 1001100
TFGain:Low Aten: 40 48 IFGainLow Atten: 40 48
lr\ Bidiv Ref 30.00 dBm EEF div. Ref 30.00 dBm

Center 5.50000 GHz Span 35.00 MHz Center 5.58000 GHz Span 35.00 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)
s smanus sc stamus

11a Mode ngh Channel

—
[
I #Avg Type: RMS
FNG- Wido -~ Trig: FreeRun AvglHeld: 100100
1FGain:Low Arten: 40 48
o deiev__Ref 30.00 dBm

Center 5.70000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel 11n HT20 Mode Middle Channel
— i = o I —
- I #Avg Type: RMS = e | 9 Type:
PNO Wido -~ Trig: FreeRun AvglHeld: 100100 PNO Wid ~w- Trig: FreeRu AvglHold: 100/100
1FGain:Low Arten: 40 48 IFGain:Low Atten: 40 48
lr\ Bidiv  Ref 30.00 dBm EEF div Ref 30.00 dBm
) 4
Center 5.50000 GHz Span 35.00 MHz Center 5.58000 GHz Span 35.00 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)
s smanus sc stamus

11n HT20 Mode ngh Channel

—
[}
I #Avg Type: RMS
PNO- Wido -+~ Trig: Free Run AvglHeld: 1001100
1FGain:Low Arten: 40 48
o deiev__Ref 30.00 dBm

Center 5.70000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel 11n HT40 Mode Middle Channel
— i = o I —
- | #Avg Type: RMS = e | 9 Type:
PNOFast -s-  Trig: FreeRun AvglHeld: 100100 PHO-Fast ~»- Trig: FreeRun AvglHold: 100/100
Low Arten: 40 48 IFGain:Low Atten: 40 4B
lr\ Bidiv  Ref 30.00 dBm EEF div Ref 30.00 dBm
# ¢
Center 5.51000 GHz Span 60.00 MHz Center 5.50000 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)
s smanus sc stamus

11n HT40 Mode H|gh Channel

F——
[CED
] #Avg Type: RMS
FNO Fost -+~ Trig: Free Run AviiHeld: 106100
IFGain:Low Atten: 40 dB
0 dBidi Ref 30.00 dBm
og
Center 5.67000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
uso smanus
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

—— =) I ——
8 09:21:57 P Mar 30, 2017
I #Avg Type: RMS | 9 Type:
FNO-Wido -+~ Trig: Free Run AvglHeld: 100100 BNO: Wid ~s- Trig: FreeRu AvgiHold: 1001100
TFGain:Low Aten: 40 48 IFGainLow Atten: 40 48
lr\ Bidiv Ref 30.00 dBm EEF div. Ref 30.00 dBm

Center 5.74500 GHz Span 35.00 MHz Center 5.78500 GHz Span 35.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.333 ms (20001 pts) #Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.333 ms (20001 pts)
s smanus sc stamus

11a Mode ngh Channel

—
[
I #Avg Type: RMS
FNG- Wido -~ Trig: FreeRun AvglHeld: 100100
1FGain:Low Arten: 40 48
o deiev__Ref 30.00 dBm

Center 5.82500 GHz Span 35.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.333 ms (20001 pts)
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UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel 11n HT20 Mode Middle Channel
T S == T T
: 87t s 2017 = 08:38,0+ PMMar 30,2017
| HiAvg Type: RMS | g Type: Trace] 5
FNO-Wido ~»- Trig: Free Run AvglHold: 100100 BHO- Vild ~w- Trig: FreeRu AvglHold: 1001100
\FGalncLow Atten: 40 48 \FaineLow Atten: 40 48
0gBiciRef 30.00 dBm 0 dEidiv__Ref 30.00 dBm
¢ ¢
Center 5.74500 GHz Span 35.00 MHz Center 5.78500 GHz Span 35.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.333 ms (20001 pts) #Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.333 ms (20001 pts)
s sranus. wsa stamus

11n HT20 Mode ngh Channel

—
[}
I #Avg Type: RMS
PNO- Wido -+~ Trig: Free Run AvglHeld: 1001100
1FGain:Low Arten: 40 48
o deiev__Ref 30.00 dBm

Center 5.82500 GHz Span 35.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.333 ms (20001 pts)
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DATE: APR 10, 2017

UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

P —

| #Avg Type: RMS
FNO:Fast -+ Trig: FreeRun AvglHeld: 100100

\FosinLow Atten: 40 48

0deidv - Ref 30.00 dBm
Log

P

0 Type:
AvglHold: 1001100

FNO: Fast ~s-  THig: FreeRu
\Flsintow Aen: 40 48

0deidiv  Ref 30.00 dBm
og

Center 5.75500 GHz
#Res BW 510 kHz
s

Span 60.00 MHz

#VBW 1.5 MHz' Sweep 1.333 ms (20001 pts)

Center 5.79500 GHz
#Res BW 510 kHz
sc

Span 60.00 MHz

#VBW 1.5 MHz* Sweep 1.333 ms (20001 pts)
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10. TRANSMITTER ABOVE 1 GHz

LIMITS
FCC §15.205 and §15.209
Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)
0.009 - 0.490 2400/ F (kHz) 300
0.490 —1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 -216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. §§ 15.231 and 15.241.

FCC §15.407 (b)

(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the
maximum emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the
5.15-5.35 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the
5.15-5.35 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the
5.47-5.725 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band:

(i) All emissions shall be limited to a level of =27 dBm/MHz at 75 MHz or more above or
below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below
the band edge, and from 25 MHz above or below the band edge increasing linearly
to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5
MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at
the band edge.

(5) The emission measurements shall be performed using a minimum resolution bandwidth of
1 MHz. A lower resolution bandwidth may be employed near the band edge, when necessary,
provided the measured energy is integrated to show the total power over 1 MHz.

(6) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth
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in §15.209. Further, any U-NII devices using an AC power line are required to comply also
with the conducted limits set forth in §15.207.

(7) The provisions of §15.205 apply to intentional radiators operating under this section.

(8) When measuring the emission limits, the nominal carrier frequency shall be adjusted as
close to the upper and lower frequency band edges as the design of the equipment permits.

Note
Limit translation to field strength level (FCC §15.407)

E[dBuV/m] = EIRP[dBm] + 95.2 = -27dBm + 95.2 = 68.2dBuV/m
E[dBuV/m] = EIRP[dBm] + 95.2 = -17dBm + 95.2 = 78.2dBuV/m

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

Reference to KDB 789033 D02 v01r03 UNII part G) 6) c) Method AD:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor to the reading offset for
average measurements.

Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 30 KHz for peak measurements.

The spectrum from 1 GHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uV/m)
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10.1.5.2 GHz
10.1.1. TX Above 1GHz 802.11a MODE IN THE 5.2GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

I:UL SUWON Lab Chamber 2 28 Mar 2817 Bg:33:91
Restricted Bandedge

Project Number 4787892916
Client:Samsung

Config:EUT / Adapter / Earphone
Mode:ONTT_5.2_BE_H_11a_5180

{121 e — SIS BS—— Tested by:JH Park M\
\

95

12

115

85

75

65

(dBuU/m) Horizontal

“‘ u / e Rey

45

35

5 2BMHz/ 5.2
Frequency (GHz)

Range (GHz) REL/ VBl Ref/Attn  Det/Avg Mode Sweep Ptz #5ups/Mode Position Range (GHz) REW/UBW Ref/ftin  Det/Avg Mode Sueep Pts  #5ups/Mode
1:55.2 1M(-6dB)/3M 167/8 PEAK/LogPur-Video  Fmeec(Auto) 8381  MAXH 13 degs H| 2:5-5.2 1M (-6B) /3 1a7/8 AVER/Pur Avg(RMS)  35msec(futo) 8081  1BBTAUG

Position
13 degs H

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 3117(001687 10dB[d8] DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *5.15 36.31 Pk 34.1 -15.3 0 55.11 - - 74 -18.89 13 189 H
2 *5.131 40.49 Pk 341 -15.3 0 59.29 - - 74 -14.71 13 189 H
3 *5.15 27.85 RMS 341 -15.3 .32 46.97 54 -7.03 - - 13 189 H
4 *5.149 28.27 RMS 34.1 -15.3 .32 47.39 54 -6.61 - - 13 189 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

1ZI:LJL SUWDON Lab Chamber 2 28 Mar 2817 B8:48:47
Restricted Bandedge
Project Number:4787892916
s
Client:Samsung
Config EUT / Adapter / Earphone
Mode:ONII 5.2 BE U 11a 51808
195 Tested byiJH Park
95
5 es
5
C
0
> 7:
E
~
)j [y
2 6
<
Average L imit (dBu
S5 A A il
45 pesesaviaces
35
5 2BMHz/ 5.2
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Atin Det/fvg Hode Sueep Pts  oups/Mode Position Range (62) RBU/BH  Ref/Atin  Det/fug Mode Swcep Pte  ¥5ups/iode Position
55.2 MG-648)/3H  187/8  PERK/LogPur—Video msec(uto) 8081  MAXH 25 deg

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det 3117(001687 10dB[d8] DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *5.15 37.32 Pk 34.1 -15.3 0 56.12 - - 74 -17.88 235 349 \
2 *5.149 40.3 Pk 341 -15.3 0 59.1 - - 74 -14.9 235 349 \
3 *5.15 27.65 RMS 341 -15.3 .32 46.77 54 -7.23 - - 235 349 \
4 *5.146 27.78 RMS 34.1 -15.3 32 46.9 54 7.1 - - 235 349 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1@UL SUWON Lok Chomber 2 28 Mar 2817 B7:56:28
Rodioted Emissions 3-Meters
Pro ject Number:4787892916
180 Cljient : Samsung
Cdnfig:EUT / Adapter / Earphone
Mcde:ONIT 5.2 HARM 11a 5188
90 Tdsted byiJH Park
8g
E
c 78
o .
i 11 Non-R
6
2 68
§ sg Avg Limit (dBuU/m) [ N—" ;
3 Q
@ 5
3 4 =Ty
48 J R RATTI T T g
‘ S—
38 KRR ARtk
fA R AAANA
28
1 1 18
Frequency (GHz)
Range (6Hz) REU/VBU  Ref/Attn Dot/fvg I Pts #wpo/fiods P Ronge (62 RBUUBN  Fef/Attn Det/fvg Mode Sucep Pts 5ups/fode Position
1-5.88 IMC-36)/30  87/8 PERK/LogP o) 6801 HeH B-36degs| 5:6.15-18 MC-3B)/2k BB PERK/LogPur-Video 3obnsec(huto) 1Bk HAKH B-360degs H
3:5.08-6.15 MCG-3dB)/3Bk  112/18  PERK/LogP 30 MAXH o
| 1@UL SUWON Lok Chomber 2 28 Mar 2817 B7:56:28
Rodioted Emissions 3-Meters
Pro ject Number:4787892916
160 Client:Samsun
Config:EUT / Adapter / Earphone
Mode:ONII 5.2 HARM 11a 5188
90 Tested byiJH Park
8g
5 78
T II N R
0
> 68
&
~
5 Aveg Limit (dBuU/m)
> 50
3 6
S g B o
48 5]
368
28
1 1 18
Frequency (GHz)
Range (6Hz) REU/BU  Ref/Attn Dot/fvg Hods Susep Pts #5wpo/fods Fosition Ronge (62 RBU/UBN  Fef/Atin Det/fvg Mods Sucep Pts  #oups/fode Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 3117(0016 6GHz_HP[d DC Corr Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 8] (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) 619 (dBuV/m) (dBuV/m)
1 *8.288 31.32 PK 36 -18.9 0 48.42 - - 74 -25.58 - - 0-360 150 H
4 10.359 19.1 PK 37.6 -16.7 0 40 - 68.2 -28.2 0-360 150 H
5 *15.54 18.91 PK 39.9 -14.4 0 44.41 - - 74 -29.59 - - 0-360 150 H
2 *8.288 26.01 PK 36 -18.9 0 43.11 - - 74 -30.89 - - 0-360 150 \
3 10.359 19.16 PK 37.6 -16.7 0 40.06 - - 68.2 -28.14 0-360 150 \
6 *15.541 19.56 PK 39.9 -14.4 0 45.06 - - 74 -28.94 - - 0-360 250 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117(001687 6GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
*8.288 36.41 PK-U 36 -18.9 0 53.51 - - 74 -20.49 - - 34 262 H
*8.288 30.36 ADR 36 -18.9 0 47.46 54 -6.54 - 34 262 H
*8.288 34.68 PK-U 36 -18.9 0 51.78 - 74 -22.22 - - 35 385 A
*8.288 25.27 ADR 36 -18.9 0 42.37 54 -11.63 - - - - 35 385 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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DATE: APR 10, 2017

MID CHANNEL HORIZONTAL

| HZUL SUWON Lok Chamber 2 28 Mar 2817 B8:44:43
Rodiated Emissions 3-Meters
o Project Number:4787892916
180 Clfient : Samsung
Cahfig EUT / Adapter / Earphone
MoHe :ONIT 5.2 HARM 11a 5288
9y Tested by:JH Pork
80
E
c 78
o
N I
5
2 68
‘e -
3} sg Avg Limit (dBuU/m) T .
3 ] M
<
44 TR
. b “ w
38 AtV
PRTWALR R Y e
28
1 fiz] 18
Frequency (GHz)
Rarge (GH) REU/BU  Ref/Attn  Det/fvg M Sueep Pts  #oups/ods  Position Range (6 RBUABN  Ref/Attn Det/Avg Hods Sueep Pte  #oups/Mods  Position
1:1-5.88 MC3R)/3Bk 878 PERK/Logh 1Bmsec (Puto) 6901 MAKH B-360degs | 5:6.15-18 INC3BI/30k  BI/B PEAK/LogPur-Uideo 32nsec(Auto) 16k HAXH 8-38degs H
315.86-6.15 M3/ 38 112/18 o HnecCiuto) 391 HAKH o-36adege
| 1@LJL SUWON Lab Chamber 2 28 Mar 2817 B8:44:43
Rodioted Emissions 3-Meters
Project Number:4787892916
180 Client: Samsung
Config EUT / Adapter / Earphone
Mode:ONIT 5.2 HARM 11a 5288
90 Tested byTJH Park
80
5 7B
2 A on—R CHBu
©
Y]
<
3 50 Avg Limit (dBulU/m)
% > 6
S 2 3 o
48 2
38
28
1 e 18
Frequency (GHz)
Range (o) REU/BU  Ref/Attn Det/fvg Mode Sueep Pto  #oups/ods  Position Range (620 RBUABN  Ref/Attn  Det/Avg Hods Sueep Pte  ¥oups/Mode Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(0016 6GHz_HP[d DC Corr Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin ‘Azimuth Height Polarity
(GHz) Reading 8724)_150 8] (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) 619 (dBuv/m) (dBuv/m)
1 *8.32 29.77 PK 36 -18.9 0 46.87 - - 74 -27.13 - - 0-360 150 H
4 10.406 18.94 PK 37.6 -16.3 0 40.24 - - 68.2 -27.96 0-360 250 H
5 *15.599 19.04 PK 40 -14.5 0 44.54 - - 74 -29.46 - - 0-360 150 H
2 *8.32 26.1 PK 36 -18.9 0 43.2 - - 74 -30.8 - - 0-360 250 \
3 10.402 20.23 PK 37.6 -16.4 0 41.43 - 68.2 -26.77 0-360 250 \
6 *15.597 19.84 PK 40 -14.6 0 45.24 - - 74 -28.76 - - 0-360 250 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117(001687 6GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*8.32 36.31 PK-U 36 -18.9 0 53.41 - - 74 -20.59 - - 41 160 H
*832 29.46 ADR 36 -18.9 0 46.56 54 -7.44 - 41 160 H
*832 34.28 PK-U 36 -18.9 0 51.38 - 74 -22.62 - - 0 189 v
*8.32 24.36 ADR 36 -18.9 0 41.46 54 -12.54 - - - - 0 189 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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DATE: APR 10, 2017

HIGH CHANNEL HORIZONTAL

@UL SUWON Lab Chomber 2

28 Mar 26017

B9:16:41

Rodiated Emissions 3-Meters
Project Number:4787892916
180 Cl{ent : Samsung
Config EUT / Adapter / Earphone
Modle :ONIT_5.2 HARM_11a 5248
9y Tested by:JH Park
80
3
c 78
o
N R |
5
2 68
&
imi i
3 50 Avg Limit (dBulU/m) Ittt
2 5
@ 1
° 1 M
48 ; o SR
» " WWWW“
38 s
et A NAAARIAES
28
1 18 18
Frequency (GHz)
Range (6Hz) REW/BU  Ref/Attn Det/Avg Hods Susep Pts  5ups/Mode  Position Range (62 RBU/BH  Ref/ftin Dot/fvg Node Sucep Pts  #5ups/liode Position
1:1-5.08 IHC-38)/30 87/ PERK/ o) 6081 HAKH B-J6Bdegs | 5:6.15-18 M(-3dB)/30k  BI/B  PEAK/LogPur-Video 32Bnsec(Auto) 1Bk HAXH 8-368degs H
3:5.88-6.15 1M(-3dB)/ 3Bk 1z/1a PEAK/Log = o) 3801 MAXH @
! @UL SUWON Lok Chamber 2 28 Mar 2817 B9:16:41
Rodioted Emissions 3-Meters
Project Number:4787892916
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mode:ONIT 5.2 HARM 11a 5248
9y Tested by:JH Pork
8g
5 7.
b —Res ted CdBul
0
=17
£
> Avg Limit (dBulU/m)
3 508 5}
[an]
Bl Q
S 2 3
40 2 o
368
20
1 [z 18
Frequency (GHz)
Range (6Hz) REWUBW  Ref/Aten Det/Avg fods Sweep Pts  #oups/Mode Fosition Range (6Hz) RBU/BH  Ref/ftin  Det/fug Mode Sucep Pts t5ups/llode Positian

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 3117(0016 6GHz_HP[d DC Corr Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 8] (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) 619 (dBuV/m) (dBuV/m)

1 *8.384 27.68 PK 359 -19.4 0 44.18 - - 74 -29.82 - - 0-360 250 H

4 10.483 19.63 PK 37.7 -16.5 0 40.83 - - - - 68.2 -27.37 0-360 250 H

5 *15.725 19.93 PK 40.2 -14.8 0 45.33 - - 74 -28.67 - - 0-360 150 H

2 *8.384 25.19 PK 359 -19.4 0 41.69 - - 74 -32.31 - - 0-360 250 \

3 10.478 19.52 PK 37.7 -16.4 0 40.82 - - - - 68.2 -27.38 0-360 150 \

6 *15.717 22.12 PK 40.1 -14.9 0 47.32 - - 74 -26.68 - - 0-360 150 \
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117(001687 6GHz_HP(dB] DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
*8.384 353 PK-U 35.9 -19.4 0 51.8 - 74 -22.2 - - 37 195 H
*8.384 26.56 ADR 35.9 -19.4 0 43.06 54 -10.94 - 37 195 H
*8.384 33.26 PK-U 359 -19.4 0 49.76 - 74 -24.24 - - 325 145 A
*8.384 22.73 ADR 35.9 -19.4 0 39.23 54 -14.77 - - 325 145 v
*15.718 34.48 PK-U 40.1 -14.9 0 59.68 - - 74 -14.32 - - 1 225 v
*15.72 20.78 ADR 40.1 -14.8 .32 46.4 54 -7.6 - 11 225 A
*15.72 30.19 PK-U 40.1 -14.8 0 55.49 - - 74 -18.51 - - 35 294 H
*15.725 17.39 ADR 40.2 -14.8 .32 43.11 54 -10.89 - - - - 35 294 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

10.1.2. TX Above 1GHz 802.11n HT20 MODE IN THE 5.2GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

=L SUWON Lok Chamber 2 28 Mar 2817 18:14:37

Restricted Baondedge

Project Number:4787892916
Client:Samsun

Config:EUT / Adapter / Ecarphone
Mode :ONTT_5.2_BE_H_11n_HT2B 5160

185 Tested byiJH Pork M
95 el

12

115

|
E |
t 85 -
i \
N
L. \M
* \
m
S
55 it
.
.

5 2BMHz/ 5.2
Frequency (GHz)
Range (GHz) REl/ Ul Ref/Attn  Det/Avg Made Sueep Pts  #ps/Mode Pasition Renge (6Hz) RBU/UBW Ref/Attn Det/Avg Mode Sueep Pts  #oups/fode FPosition
5-5.2 1MC-6dB)/3M 167/0 PEAK/LogPur-Video msec(huto) 8981  MAXH 14 degs H| 2:5-¢ 1M(-6dB>/3M 187/8 AVER/Par Avg(RNS)  Jmsec(futo) 8881  1GATAL 14 degs

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 3117(001687 10dB[dB] DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *5.15 40.44 Pk 341 -15.3 0 59.24 - - 74 -14.76 14 175 H
2 *5.149 44.47 Pk 34.1 -15.3 0 63.27 - - 74 -10.73 14 175 H
3 *5.15 28.19 RMS 34.1 -15.3 .35 47.34 54 -6.66 - - 14 175 H
4 *5.15 28.75 RMS 341 -15.3 .35 47.9 54 -6.1 - - 14 175 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

VERTICAL PEAK AND AVERAGE PLOT

1ZI:LJL SUWDON Lab Chamber 2 28 Mar 2817 18:22:27
Restricted Bandedge
= Project Number:4787892916
1 Client:Samsung
Config EUT / Adapter / Earphone
Mode:ONIT 5.2 BE U_11n HT2D 5188
195 Tested byiJH Park
ol A
95 I . |
| \
|
_ | ‘
5 85 | {
5 |
C
o
> 7:
‘e w
~
= [y
s e o s S S S S S| | S S—
Z
45 s
35
5 2BMHz/ 5.2

Frequency (GHz)

Range (GHz) RBU/VBU Ref/Attn  Det/Avg Mode Sweep Pts  #Swps/Mode Position Renge (BHz) RBU/UBW Ref/Atin  Det/Avg Mode Swesp Pts  #Sups/Mode Positian
55.2 MCEE)/M  1B7/8 FEAK/LogPur—Video  FmsecCuto) BB MAKH 233 degs

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 3117(001687 10dB[dB] DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *5.15 39.08 Pk 341 -15.3 0 57.88 - - 74 -16.12 233 349 )
2 *5.15 41.36 Pk 341 -15.3 0 60.16 - - 74 -13.84 233 349 \
3 *5.15 27.61 RMS 341 -15.3 .35 46.76 54 -7.24 - - 233 349 \
4 *5.148 28 RMS 341 -15.3 .35 47.15 54 -6.85 - - 233 349 )

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 4787892916-E4V2

FCC ID: ABLSMG615F

DATE: APR 10, 2017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H@UL SUWON Lok Chamber 2 28 Mar 2817 18:25:54
Rodioted Emissions 3-Meters
Project Number:4787892916
180 Cljient : Samsung
Cenfig EUT / Adapter / Earphone
Mgde :UNIT_5.2_HARM_11n HTZE 5188
99 Tdsted by JH Park
80
3
c 70
o - —
N N —Re =d CHBU
]
2 68
G — -
S solAvaLinit (dBul/n) [ —— s
%
T IR
o
o Al
" s s
368 A -
I A A RS
26
1 8 18
Frequency (GHz)
Range (6Hz) REWUBU  Rof/Attn Det/fvg Suecp Pts  #5ups/Mode Position Range (6z) REU/BH  Ref/Atin Det/fvg I Sucap Pts  #5ups/liode Positian
1:1-5.08 IHG-38)/3Bk 87/ PERK/LogP fonscc o) €261 i B-36Bdegs | 5:6.15-18 M BI/B T PEKA e oo imeareuto) 16 R 8-368degs H
315.86-6.15 MC-3B)/3B 11218 FE Brcaccute) 01 WA 0-36Bdege
H@UL SUWON Lok Chamber 2 28 Mar 2817 18:25:54
Rodioted Emissions 3-Meters
Project Number:4787892916
180 Client: Samsung
Cenfig:EUT / Adapter / Earphone
Mcde:ONIT 5.2 HARM 11n HT2B 5188
9y Tested by:JH Pork
8g
5 7.
b es cted CdBul
0
=17
i
~
3 55 Avg Limit (dBulU/m)
ES 6
° 2 ot
o 3
40 P
368
20
1 [z 18
Frequency (GHz)
Range (6Hz) REWUBW  Ref/Attn Det/Avg fods Sweep Pts  #oups/Mode Fosition Range (6Hz) RBU/BH  Ref/ftin  Det/fug Mode Sucep Pts #5ups/llode Positian

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(0016 6GHz_HP[d DC Corr Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin ‘Azimuth Height Polarity
(GHz) Reading 8724)_150 8] (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) 619 (dBuv/m) (dBuv/m)

1 *8.288 3114 PK 36 -18.9 0 48.24 - - 74 -25.76 - - 0-360 150 H

4 10.389 19.72 PK 37.6 -16.4 0 40.92 - - 68.2 -27.28 0-360 150 H

5 *15.542 18.68 PK 39.9 -14.4 0 44.18 - - 74 -29.82 - - 0-360 150 H

2 *8.288 26.34 PK 36 -18.9 0 43.44 - - 74 -30.56 - - 0-360 250 \

3 10.386 19.9 PK 37.6 -16.4 0 41.1 - 68.2 -27.1 0-360 250 \

6 *15.541 20.13 PK 39.9 -14.4 0 45.63 - - 74 -28.37 - - 0-360 150 \
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117(001687 6GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*8.288 36.39 PK-U 36 -18.9 0 53.49 - - 74 -20.51 - - 42 173 H
*8.288 27.97 ADR 36 -18.9 0 45.07 54 -8.93 - - 42 173 H
*8.288 34.18 PK-U 36 -18.9 0 51.28 - 74 -22.72 - - 331 156 v
*8.288 24.81 ADR 36 -18.9 0 41.91 54 -12.09 - - - - 331 156 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 4787892916-E4V2
FCC ID: ABLSMG615F

DATE: APR 10, 2017

MID CHANNEL HORIZONTAL

H@UL SUWON Lok Chamber 2 28 Mar 2817 18:57:51
Rodiated Emissions 3-Meters
o Project Number:4787892916
180 Cljient : Samsung
Canfig EUT / Adapter / Earphone
Moe :UNIT_5.2_HARM_11n HTZB 5208
9y Tepted bg JH Park
80
E
c 78
o
N I
5
& 6o
< Avg Limit (dBuY/m) R oo———
=] 508 1
2 | M
<
48 Ll C il wer e
‘u'w" o W
[ " "
39 " AN
e AR A AN
28
1 ] 18
Frequency (GHz)
Forge G REU/BU  Ref/Attn  Det/fvg M Sueep Pts  #oups/ods  Position Range (6 RN Ref/iin et/ fods Sueep Pl Fopelliode Positio
100 1M(-3dB)/ 3Bk 87/8 PEAK/LogP: 1Bmsec(Auto) 6201 MAKH B-36Pdegs | 5:6.15-18 1M(-3dB) /38 PEAK/LogPur-Uideo 320nsec(Auto) 1Bk MAXH r\ﬂﬂ‘F
Sig aieg.s M3/ 38 112/18 Hneectiuto) 3901 HAKH o-36adege
11@LJL SUWON Lab Chamber 2 28 Mar 2817 18:57:51
Rodioted Emissions 3-Meters
Project Number:4787892916
180 Client: Samsung
Config EUT / Adapter / Earphone
Mode :UNIT_5.2_HARM_11n HTZB 5208
90 Tested byTJH Park
80
5 7B
2 A on—R CHBu
©
= 66
<
= Avg Limit (dBulU/m)
5 56
@ 6
° 2 s
o 3
48 o
368
28
1 18 18
Frequency (GHz)
Range (o) REU/BU  Ref/Attn Det/fvg Mode Sueep Pto  #oups/ods  Position Range (620 RBUABN  Ref/Attn  Det/Avg Hods Sueep Pte  ¥oups/Mode Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(0016 6GHz_HP[d DC Corr Corrected Avg Limit Margin Peak Limit Margin UNI Non- Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 B] (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) 619 (dBuv/m) (dBuv/m)

1 *8.32 29.64 PK 36 -18.9 0 46.74 - - 74 -27.26 - - 0-360 150 H

4 10.403 19.11 PK 37.6 -16.3 0 40.41 - - - - 68.2 -27.79 0-360 150 H

5 *15.601 19.5 PK 40 -14.5 0 45 - - 74 -29 - - 0-360 250 H

2 *8.32 25.53 PK 36 -18.9 0 42.63 - - 74 -31.37 - - 0-360 250 \

3 10.401 19.31 PK 37.6 -16.4 0 40.51 - - - - 68.2 -27.69 0-360 250 \

6 *15.6 20.33 PK 40 -14.5 0 45.83 - - 74 -28.17 - - 0-360 250 \
*

- indicates frequency in CFR15.205/I1C7.2.2 Restricted Band

PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117(001687 6GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit Margin UNIT Non- Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
*8.32 36.56 PK-U 36 -18.9 0 53.66 - - 74 -20.34 - - 42 164 H
*8.32 28.88 ADR 36 -18.9 0 45.98 54 -8.02 - 42 164 H
*832 33.22 PK-U 36 -18.9 0 50.32 - 74 -23.68 - - 328 172 v
*8.32 23.11 ADR 36 -18.9 0 40.21 54 -13.79 - - - - 328 172 A

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 4787892916-E4V2
FCC ID: ABLSMG615F

DATE: APR 10, 2017

HIGH CHANNEL HORIZONTAL

@UL SUWON Lab Chomber 2

28 Mar 26017

11:29:12

Rodiated Emissions 3-Meters
Project Number:4787892916
180 Cljent : Samsung
Cohfig EUT / Adapter / Earphone
Modle :ONIT 5.2 HARM_11n HT2B 5248
9y Tested by:JH Park
80
E
c 78
o
N R |
5
2 68
/_E\ ‘
S s Avg Limit (dBuY/m) [ [w——
5 1 5
s} Q M“““N“““”“mw‘wﬂﬂwﬂﬁuw
S 4
40 i e v a
L Wt w
)
38 A
LA AAAARAAREE
28
1 18 18
Frequency (GHz)
Range (6Hz) REW/BU  Ref/Attn Det/Avg Hods Susep Pts  5ups/Mode  Position Range (62 RBU/BH  Ref/ftin Dot/fvg Node Sucep Pts  #5ups/liode Position
1:1-5.08 IHC-38)/30 87/ PERK/ o) 6081 HAKH B-J6Bdegs | 5:6.15-18 M(-3dB)/30k  BI/B  PEAK/LogPur-Video 32Bnsec(Auto) 1Bk HAXH 8-368degs H
3:5.88-6.15 1M(-3dB)/ 3Bk 1z/1a PEAK/Log IO o) 3801 MAXH @
1@UL SUWON Lok Chamber 2 28 Mar 2817 11:29:12
Rodioted Emissions 3-Meters
Project Number:4787892916
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mode:ONIT 5.2 HARM 11n HT2B 5248
9y Tested by:JH Pork
8g
5 7.
b —Res ted C(dBu
0
=17
S
> Avg Limit (dBulU/m)
> 59 [S)
[an]
° 5 Q
3
40 2 o
368
20
1 [z 18
Frequency (GHz)
Range (6Hz) REWUBW  Ref/Aten Det/Avg fods Sweep Pts  #oups/Mode Fosition Range (6Hz) RBU/BH  Ref/ftin  Det/fug Mode Sucep Pts t5ups/llode Positian

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(0016 6GHz_HP[d DC Corr Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin ‘Azimuth Height Polarity
(GHz) Reading 8724)_150 8] (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) 619 (dBuv/m) (dBuv/m)

1 *8.384 29.29 PK 35.9 -19.4 0 45.79 - - 74 -28.21 - - 0-360 150 H

4 10.482 19.14 PK 37.7 -16.5 0 40.34 - - 68.2 -27.86 0-360 150 H

5 *15.723 20.23 PK 40.2 -14.8 0 45.63 - - 74 -28.37 - - 0-360 150 H

2 *8.384 25.17 PK 35.9 -19.4 0 41.67 - - 74 -32.33 - - 0-360 250 \

3 10.482 19.23 PK 37.7 -16.5 0 40.43 - 68.2 -27.77 0-360 250 \

6 *15.719 21.31 PK 40.1 -14.8 0 46.61 - - 74 -27.39 - - 0-360 250 \
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117(001687 6GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*8.384 35.09 PK-U 359 -19.4 0 51.59 - - 74 -22.41 - - 41 173 H
*8.384 27.57 ADR 35.9 -19.4 0 44.07 54 -9.93 - 41 173 H
*8.384 34.04 PK-U 35.9 -19.4 0 50.54 - 74 -23.46 - - 317 142 v
*8.384 23.32 ADR 359 -19.4 0 39.82 54 -14.18 - - - - 317 142 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

10.1.3. TX Above 1GHz 802.11n HT40 MODE IN THE 5.2GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1ZKUL SUWON Lab Chamber 2 28 Mar 2817 13:48:18
| Restricted Baondedge
= Pro ject Number:4787892816
" Client: Samsun
Config:EUT / Adapter / Earphone
Mode:ONII 5.2 BE H 11n HT4R 5198
195 i Tested by:JH Pork
95 il UMLM.VA‘MM\
- I
t 85 : { J
H |
i ‘ ,‘
i~ H
S 65
3 : 5 AN
° f /
- Average Limit (dBull/m) 3 /
M«M
4:
35
5 2BMH=z/ 5.2
Frequency (GHz)
Range (GHz) RBU/UBL Ref/Attn  Det/Avg Mode Sweep Pts  #Swps/Mode Position Renge (BHz) RBU/UBW Ref/ftin  Det/fvg Mode Swesp Pts  #Sups/Mode Positian
1:55.2 MCEBI/M  1B7/8 PERK/LogPur—Video  Bmsec(huto) E9B1  MAKH 8 degs f 2:55.2 1H(-68) /31 BI/B  AUERFur Aug(RYS)  Fonsec(futo) BOB1  1BOTAUG 328 degs H
Trace Markers
Marker Frequency Meter Det 3117(001687 10dB[dB] DC Corr (dB) Corrected | Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuV/m) (d8) (dBuV/m) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *5.15 40.27 Pk 34.1 -15.3 0 59.07 - - 74 -14.93 328 149 H
2 *5.15 43.79 Pk 34.1 -15.3 0 62.59 - - 74 -11.41 328 149 H
3 *5.15 28.65 RMS 341 -15.3 .67 48.12 54 -5.88 - - 328 149 H
4 *5.15 29.18 RMS 341 -15.3 .67 48.65 54 -5.35 - - 328 149 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

VERTICAL PEAK AND AVERAGE PLOT

1ZI:LJL SUWDON Lab Chamber 2 28 Mar 2817 13:56:28
Restricted Bandedge
= Project Number:4787892916
1 Client:Samsung
Config EUT / Adapter / Earphone
Mode:ONIT 5.2 BE U_11n HT4D 5198
195 Tested by:JH Park
95 .
‘M-Mk rw«w
_ f
- |
5 f
‘e
~
3 65 ‘ T
& 2 i
m) it "
4 " Ll ‘

Ayerage iLimit (dBull/
G O ;

45

35

5 2BMHz/ 5.2
Frequency (GHz)

Range (GHz) REU/BU  Ref/Attn Det/fug Hode Sueep Pts  %ups/Mode FPosition Renge (EHz) REU/UBU  Ref/Atin Det/Avg Mode Suesp Pts  $5ups/liode  Fosition
55.2 HC-6B)/3M 187/ PEAK/LogPur-Uideo  Bneec(huto) 8981 HAXH 235 degs

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 3117(001687 10dB[dB] DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *5.15 38.59 Pk 341 -15.3 0 57.39 - - 74 -16.61 235 351 )
2 *5.149 41.85 Pk 341 -15.3 0 60.65 - - 74 -13.35 235 351 \
3 *5.15 27.41 RMS 341 -15.3 .67 46.88 54 -7.12 - - 235 351 \
4 *5.15 28.29 RMS 341 -15.3 .67 47.76 54 -6.24 - - 235 351 \2

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 4787892916-E4V2
FCC ID: ABLSMG615F

DATE: APR 10, 2017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H@UL SUWON Lok Chamber 2 28 Mar 2817 13:08:46
Rodioted Emissions 3-Meters
Project Number:4787892916
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :UNIT_5.2_HARM_11n HT4B 5198
98 Teted byiJH Fork
80
E
c 70
o —
N N —Re d C(HBUL
]
2 68
S g Avg Limit (dBuU/m) i pr— ]
E 3 M
<
48 ; - " o
v
PRI
I ALY
A NANATARAE
26
1 8 18
Frequency (GHz)
Range (6Hz) REWUBU  Rof/Attn Det/fvg Suecp Pts  #5ups/Mode Position Range (6z) REU/BH  Ref/Atin Det/fvg I Sucap Pts  #5ups/liode Positian
1:1-5.08 IHG-38)/3Bk 87/ PERK/LogP fonscc o) €261 i B-36Bdegs | 5:6.15-18 M BI/B T PEKA e oo imeareuto) 16 R 8-368degs H
315.86-6.15 MC-3B)/3B 11218 FE Brcaccute) 01 WA 0-36Bdege
H[ZUL SUWON Lok Chamber 2 28 Mar 2817 13:088:46
Rodioted Emissions 3-Meters
Project Number:4787892916
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mode:ONIT 5.2 HARM 11n HT4B 5198
9y Tested by:JH Pork
8g
5 7.
b estricted (dBul
0
=17
i
3 Avg Limit (dBul/m)
5 59 a
[an]
o 2 6
S < B 3
368
20
1 [z 18
Frequency (GHz)
Range (6Hz) REWUBW  Ref/Attn Det/Avg fods Sweep Pts  #oups/Mode Fosition Range (6Hz) RBU/BH  Ref/ftin  Det/fug Mode Sucep Pts #5ups/llode Positian

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4787892916-E4V2 DATE: APR 10, 2017
FCC ID: ABLSMG615F

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 3117(0016 6GHz_HP[d DC Corr Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 8] (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) 619 (dBuV/m) (dBuV/m)
1 *8.304 30.91 PK 36 -18.8 0 48.11 - - 74 -25.89 - - 0-360 150 H
4 10.379 19.33 PK 37.6 -16.5 0 40.43 - 68.2 -27.77 0-360 150 H
5 *15.572 189 PK 40 -14.6 0 44.3 - - 74 -29.7 - - 0-360 150 H
2 *8.304 26.44 PK 36 -18.8 0 43.64 - - 74 -30.36 - - 0-360 150 \
3 10.379 18.89 PK 37.6 -16.5 0 39.99 - - 68.2 -28.21 0-360 250 \
6 *15.575 18.82 PK 40 -14.5 0 44.32 - - 74 -29.68 - - 0-360 150 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117(001687 6GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
*8.304 36.94 PK-U 36 -18.8 0 54.14 - - 74 -19.86 - - 39 191 H
*8.304 3113 ADR 36 -18.8 0 48.33 54 -5.67 - 39 191 H
*8.304 34.19 PK-U 36 -18.8 0 51.39 - 74 -22.61 - - 360 153 A
*8.304 23.32 ADR 36 -18.8 0 40.52 54 -13.48 - - - - 360 153 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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