FCC CFR47 PART 15 SUBPART C
DTS Wireless LAN
CERTIFICATION TEST REPORT
FOR
GSM/WCDMA Phone + BT/BLE and DTS b/g/n

MODEL NUMBER : SM-J320H/DS
FCC ID: ASLSMJ320H

REPORT NUMBER: 15K22504-E1

ISSUE DATE: DEC 24, 2015

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

iaz

ACCREDITED
TL-637




REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

Revision History

Rev. Issue Date Revisions Revised By
-- 12/24/15 Initial issue Junwhan Lee
Page 2 of 77
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ..ottt e e e veaan s 5
2. TEST METHODOLOGY ...ttt a e et e ettt s s s e e e e e e e e e e eeababanaaeeeeas 6
3. FACILITIES AND ACCREDITATION ..ttt e e e 6
4., CALIBRATION AND UNCERTAINTY ..ttt ettt s e e e e e e e e e eaaanbnn s e e e e e e e e 6
4.1. MEASURING INSTRUMENT CALIBRATION ...uuiiiiiie ettt 6
4.2.  SAMPLE CALCULATION L.ttt e e e e ee e aab e e e e e e e e 6
4.3. MEASUREMENT UNCERTAINTY L.ttt e et e e e e e e 7
5. EQUIPMENT UNDER TEST ...tttittitiiiiiiiiiiiieietee et e st eeeeeeaeeaaaaeaaeeaeeaneneannan 8
5.1. DESCRIPTION OF BUT ...ttt eeee e e e e e e aaaaaaaaeeeanaas 8
5.2.  MAXIMUM OUTPUT POWER ..ottt a e e e e 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ..o 8
5.4. WORST-CASE CONFIGURATION AND MODE ........ccoiiiiiiiiiiiiece et 8
5.5. DESCRIPTION OF TEST SETUP ... 9
6. TEST AND MEASUREMENT EQUIPMENT ..ot 11
7. MEASUREMENT METHODS ...ttt e e e e a e e s e e e e e e e 12
8. ONTIME, DUTY CYCLE AND MEASUREMENT METHODS .......cociiiiiiiiiiiiieeiiiieeee e, 12
8.1. ONTIME AND DUTY CYCLE RESULTS....cotttiiiiiii ettt 12
9. SUMMARY TABLE ...t e e e et e e e e e e e e e e e 14
10. ANTENNA PORT TEST RESULTS ..ottt a e eeaaaan s 15
10.1. 6 dB BANDWIDTH ..o e e e e eeeeeees 15
10.1.1. 802.11b MODE IN THE 2.4 GHZ BAND ........ccoi oot 15
10.1.2. 802.11g MODE IN THE 2.4 GHZ BAND ......ccoiiiiiiiiiiereeeeee e 15
10.1.3. 802.11n HT20 MODE IN THE 2.4 GHZ BAND ......ccoiiiieciee e 15
10.1.4. 6 dB BANDWIDTH PLOTS ...ttt e st snnaee e 16
10.2. 99% BANDWIDTH. ... e e e e e e e e e e e 19
10.2.1. 802.11b MODE IN THE 2.4 GHZ BAND .......cvtiiiiee et 19
10.2.2. 802.11g MODE IN THE 2.4 GHZ BAND ..ottt 19
10.2.3. 802.11n HT20 MODE IN THE 2.4 GHZ BAND ......cciiiiiiicii e 19
10.2.4. 99% BANDWIDTH PLOTS ..ot 20
10.3. QUTPUT POWER ...ttt ettt e e e e e e e e e e e e e e e s s e e e e eeeeees 23
10.3.1. 802.11b MODE IN THE 2.4 GHZ BAND .........coi oottt 23
10.3.2. 802.11g MODE IN THE 2.4 GHZ BAND ......ccoiiiiiittieeeeeeee e 24
10.3.3. 802.11n HT20 MODE IN THE 2.4 GHZ BAND ......ccoiiiiiicie e 24
10.4. ] D PP TRSPPPP 25
Page 3 of 77
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

10.4.1. 802.11b MODE IN THE 2.4 GHZ BAND ........ccoi oot 26
10.4.2. 802.11g MODE IN THE 2.4 GHZ BAND .......cooiiiiiiiiiiieeire e 26
10.4.3. 802.11n HT20 MODE IN THE 2.4 GHZ BAND ......ccoiiiiiiiiii e 26
10.4.4. POD PO T S it 27
10.5. OUT-OF-BAND EMISSIONS ... 30
10.5.1. 802.11b MODE IN THE 2.4 GHZ BAND .......cotiieiee et 31
10.5.2. 802.11g MODE IN THE 2.4 GHZ BAND ......outiiiiiiieei e 32
10.5.3. 802.11n HT20 MODE IN THE 2.4 GHZ BAND .....ccoiiiiieciee e 33

11. RADIATED TEST RESULTS ..ottt ettt e et e e e e e e e e e e s s s e s sesnnnnenes 34
11.1. LIMITS AND PROCEDURE ......oiiiiiiiiiieece et e e 34
11.2. TRANSMITTER ABOVE 1 GHZ ...ttt e e e e e eeaees 35
11.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHzZ BAND ......ccccevvveviiiiiiieee. 35
11.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND .......cccovviiiiiiiiineen, 45
11.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND..........ccc........ 55
11.3. WORST-CASE BELOW 1 GHZ....coo oottt e e e 65
12. AC POWER LINE CONDUCTED EMISSIONS .......cuuttiiiiiiiiiiiiiiieiiieeeaee e ssssesninennns 67
13, SETUP PHOTOS ...ttt ettt ettt e ee e et e eaaaaeeaaeeaeesasaenannannnes 72

Page 4 of 77
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA Phone + BT/BLE and DTS b/g/n

MODEL NUMBER: SM-J320H/DS

SERIAL NUMBER: R31GBOOF2NP (RADIATED); R31GB007VKP (CONDUCTED)
DATE TESTED: DEC 16, 2015 - DEC 18, 2015

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:
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 ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15.

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
<] 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 2.32dB
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%.

Page 7 of 77

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
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: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Output Power Output Power
Mode
[MHz] [dBm] [mW]
802.11b 15.41 34.75
2412 - 2462 802.11g 14.46 27.93
802.11n HT20 14.37 27.35
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antennas, with a antenna’s maximum gain of -5.39 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

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

802.11b mode: 1 Mbps

802.11g mode: 6 Mbps
802.11n HT20 mode: MCSO0
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG ETAOU83EWE DK1GA22VS/A-E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
1/0 CABLES
1 DC Power 1 Mini-USB Shielded 0.8m N/A
2 Audio 1 Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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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 11-17-16
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17

Antenna, Horn, 18 GHz ETS 3115 00167211 09-26-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
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 09-23-16
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-24-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZz-791 102681 08-18-16
Average Power Sensor Agilent/ HP U2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16
Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
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7. MEASUREMENT METHODS

KDB 558074 D01 DTS Meas Guidance v03r03: Measurement Procedure §9.2.3.1 AVGPM is
used for average power and 810.2 AVGPSD-2 is used for power spectral density.

Unwanted emissions within Restricted Bands are measured using traditional radiated
procedures.

Band edge emissions within Restricted Bands are measured using RMS with duty cycle factor
offset method.

8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

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]
2400MHz Bands

802.11b 8.382 8.475 0.989 98.9% 0.00 0.010
802.11g 1.391 1.488 0.935 93.5% 0.29 0.719
802.11n HT20 1.173 1.269 0.924 92.4% 0.34 0.853

Keytight Spectrum Anabyzer - Swept SA
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|
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9. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Worst Case
Section Condition Result
15.247 . ]
@) Occupied Band width (6dB) >500KHz Pass 8.584 MHz
2.1051, |Band Edge / Conducted
15.247 (d) |Spurious Emission -30dBc Pass -30.354 dBm
Conducted
15.247 |TX conducted output power <30dBm Pass 15.41 dBm
15.247 |PSD <8dBm Pass -12.125 dBm
AC Power Line conducted . Power Line 50.89 dBuVv
15.207 (a) . Section 10 Pass
emissions conducted (PK)
15.205, . . o . 46.31 dBuV/m
15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass (AV)
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10. ANTENNA PORT TEST RESULTS
10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v03r03: 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
10.1.1. 802.11b MODE IN THE 2.4 GHz BAND
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHz] [MHz] [MHz]
Low 2412 8.584 0.5
Mid 2437 9.548 0.5
High 2462 9.291 0.5
Worst 8.584 0.5
10.1.2. 802.11g MODE IN THE 2.4 GHz BAND
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHz] [MHz] [MHz]
Low 2412 15.716 0.5
Mid 2437 15.683 0.5
High 2462 15.728 0.5
Worst 15.683 0.5
10.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHz] [MHz] [MHz]
Low 2412 16.211 0.5
Mid 2437 15.628 0.5
High 2462 16.726 0.5
Worst 15.628 0.5
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10.1.4. 6 dB BANDWIDTH PLOTS
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11g Mode Low CH

11g Mode Middle CH
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‘AvglHold: 100100

- - Trig: FreeRun
IFGainow s Amn: 30 48
Ref Offset 10.14 08 AMkr Ref Offset 10.14 4B
10¢Bidiv - Ref 30.00 dBm 10 desev  Ref 30.00 dBm
Log Log
) ¢ R
ICenter 2.41200 GHz Span 20.00 MHz, (Center 243700 GHz Span 20.00 MKz,

#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 100 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts)
= smanvs| s —
Keynight Spectaum Anshyzer - Swept 4
#Avg Type: RMS.
P Wide - Trig: FreeRun AvgiHoid: 1001100
WG ow Aren: 30 dB
Ref Offset 1014 48
|"3-5:F:1w Ref 30.00 dBm
(Center 2.46200 GHz Span 20.00 MHz
[#Res BW 100 kHz HVBW 300 kHz Sweep 1.333 ms (20001 pts)

Page 17 of 77

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

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

FORM ID: FCC_15C




REPORT NO: 15K22504-E1
FCC ID: A3LSMJ320H

DATE: DEC 24, 2015

11n HT20 Mode Low CH

11n HT20 Mode Middle CH

wsunmmu- Swept 54

ra-#wmm Seept S4

] " #Avg Typer RMS I va Type: RS
TR - T FreeRun AvglHold: 1001100 TROWioe —+- TG FraeRun AvglHold: 1001100
IFGainow n: 30 dB IFGainiLow wn: 30 48
Ref Offset 10.14 08 AMk Ref Ofset 10.14 0B AMkr3 15
10¢Bidiv - Ref 30.00 dBm 10 desev  Ref 30.00 dBm
Log Log
0 ) )
ICenter 2.41200 GHz Span 20.00 MHz, (Center 243700 GHz Span 20.00 MKz,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 100 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts)
= smanvs) —
Keynight Spectaum Anshyzer - Swept 4
AL 5 T
g TypeAHS
P Wide - Trig: FreeRun AvgiHoid: 1001100
WG ow nten: 30 dB
Ref Offset 10.14 d8. AMKr3 18.726 MHz
[0geici _Ref 30.00 dBm 005 dB
&y .
(Center 2.46200 GHz Span 20.00 MHz
[#Res BW 100 kHz HVBW 300 kHz Sweep 1.333 ms (20001 pts)
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REPORT NO: 15K22504-E1
FCC ID: A3LSMJ320H

DATE: DEC 24, 2015

10.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.2.1. 802.11b MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 11.443
Mid 2437 11.170
High 2462 11.316
Worst 11.443
10.2.2. 802.11g MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 16.381
Mid 2437 16.359
High 2462 16.424
Worst 16.424
10.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 17.548
Mid 2437 17.535
High 2462 17.574
Worst 17.574
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DATE:

DEC 24, 2015

10.2.4.

99% BANDWIDTH PLOTS

Kerught Spectnum Analyer - Decuped B Tote eyt Sectram Aeatyces - Occupied BAF N ==
AL 2 NSENT ALlgH AT 12:31:29 e 18,2015 AL w i sEIhT Ao A 123109 PHDec 18,2015
| Center Freq: 2.412000000 GHx Radic Std: None | Canter Freq: 2437000000 GHz Radio $td: None
—+-  Trig: Free Trig: Free R
A GainLow #Atten: 30 dB Radic Device: BTS HFGainLow #Atten: 30 B Radio Devics: BTS
10 dBidiv Ref 30.00 dBm 10 dBJ Ref 30.00 dBm
o3 Log
L | il ‘ d |
Center 2.412 GHz ‘Span 30 MHz Center 2.437 GHz Span 30 MHz.
HRes BW 150 kHz #VBW 470 kHz #Sweep 100 ms #Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 15.2 dBm Occupied Bandwidth Total Power 14.7 dBm
11.443 MHz 11.170 MHz
Transmit Freq Error -207.99 kHz OBW Power 99.00 % Transmit Freq Error 169.03 kHz OBW Power 99.00 %
x dB Bandwidth 14.08 MHz x dB -26.00 dB x dB Bandwidth 13.96 MHz x dB -26.00 dB

11b Mode High CH

12:30:47 4
Radio 5td: No

Cantar Freq; 2452000000 GHz
s Trig: FreeRun

MEGainL ow #Atten: 30 d8 Radio Device: 8TS
10 aB/div Ref 30.00 dBm
Log
i
\ !
iCenter 2.462 GHz Span 30 MHz|
#Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms|

Occupied Bandwidth

Transmit Freg Error
x dB Bandwidth

Total Power 14.6 dBm

11.316 MHz
-251.69 kHz OBW Power 99.00 %
14.03 MHz x dB -26.00 dB
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

11g Mode Low CH 11g Mode Middle CH
Keysight Spectrum Anabyzer - Dccupied B Lol o e Keysight Spectrum Anabyoes - Occopied B
AL a NSENT 12:20:56 PMDex 18,2015 AL i At 12:7%:12 PHDec 18,2015
] Contar Freq; 2.412000000 GHz Radio §td: None | Conter Freq: 2437000000 GHz Radio $1d: Nonw
s~ Trig: FresRun - Trig: Free Run
#FGainiow wAnten: 3038 Radio Device: BTS FGain-Low sAnen: 30 0B Radlo Device: BTS
10 dBidiv Ref 30.00 dBm 10 diidiv Ref 30.00 dBm
Log Leg
I
\
\
\
|
|
Center 2.412 GHz ‘Span 30 MHz Center 2,437 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 13.8 dBm Occupied Bandwidth Total Power 14.0 dBm
16.381 MHz 16.359 MHz
Transmit Freq Error -19.888 kHz OBW Power 99.00 % Transmit Freq Error -14.327 kHz OBW Power 99.00 %
x dB Bandwidth 19.65 MHz xdB -26.00 dB x dB Bandwidth 19.44 MHz xdB -26.00 dB
= srarus| = sTaUS,
119 Mode High CH
Weytig Spectrum Analyzer - erupeed B
AL [ NSE-1) 1GH AT 12:29:32 PMD#C 18, 2015
| Center Freq: 2.452000000 GHz. Radio Std: None
s~ Trig: Free Run
AEGain:Low #Arten: 30 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm
Log T
1
ICenter 2.462 GHz Span 30 MHz|
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 13.2 dBm
16.424 MHz
Transmit Freq Error -33.646 kHz OBW Power 99.00 %
x dB Bandwidth 19.58 MHz x dB -26.00 dB
" T
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DATE:
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11n HT20 Mode Low CH

11n HT20 Mode Middle CH

Kiepight Spectrum Analyzer - Occupoed W
AL 2

AFGainLow

Contar Freq; 2.412000000 GHz
s Trig: FreeRun
wAnen: 30 48

122834 PRDE 18,2915
Radlio §td: None

Radio Device: BTS

Weysight Spectrom Arabyoes - Occupied B
AL

MFGain-Low

Center Freg: 2437000000 GHz
Trig: Free Run
sAmen: 30 0B

12:28:15 PMDEC 18,2015
Radio $td: None

Radio Device: BTS

10 diiidiv Ref 30.00 dBm
Log

Ref 30.00 dBm

Center 2.412 GHz

Span 30 MHz

L
Center 2,437 GHz

Span 30 MHz

#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 13.8 dBm Occupied Bandwidth Total Power 14.0 dBm
17.548 MHz 17.535 MHz
Transmit Freq Error -14.040 kHz OBW Power 99.00 % Transmit Freq Error 22618 kHz OBW Power 99.00 %
x dB Bandwidth 19.88 MHz xdB -26.00 dB x dB Bandwidth 19.65 MHz xdB -26.00 dB
s = s sTaUS,
11n HT20 Mode High CH
Weytig Spectrum Analyzer - erupeed B —
AL & Nee-) 1ot 12:27:57 PO 18,2015
| Center Freq: 2.452000000 GHz. Radio Std: None
wp  Trig: Frea R
AEGain:Low #Arten: 30 dB Radio Device: BTS
10 dBldiv Ref 30.00 dBm
Log
t i |
f |
i |
ICenter 2.462 GHz Span 30 MHz|
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 13.3 dBm
17.574 MHz
Transmit Freq Error -42.921 kHz OBW Power 99.00 %
x dB Bandwidth 19.86 MHz x dB -26.00 dB
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

10.3. OUTPUT POWER

LIMITS

FCC 8§15.247

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.1 dB (including 10 dB pad and 0.1 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
10.3.1. 802.11b MODE IN THE 2.4 GHz BAND
Limits
Directional FCC IC IC Max
Frequency Gain Power Power EIRP
Channel . e . . Power
Primary Limit Limit Limit
[MHz] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -5.39 30.00 30.00 36.00 30.00
Mid 2437 -5.39 30.00 30.00 36.00 30.00
High 2462 -5.39 30.00 30.00 36.00 30.00
Results
Primary Total
Frequency Meas Corr'd qugr Margin
Channel Limit
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 2412 15.41 15.41 36.00 -20.59
Mid 2437 14.99 14.99 36.00 -21.01
High 2462 14.74 14.74 36.00 -21.26
Worst 15.41 36.00 -20.59
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REPORT NO: 15K22504-E1
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DATE: DEC 24, 2015

10.3.2. 802.11g MODE IN THE 2.4 GHz BAND
Limits
Directional FCC IC IC Max
Frequency Gain Power Power EIRP
Channel . L . . Power
Primary Limit Limit Limit
[MHZz] [dBi] [dBm)] [dBm] [dBm)] [dBm]
Low 2412 -5.39 30.00 30.00 36.00 30.00
Mid 2437 -5.39 30.00 30.00 36.00 30.00
High 2462 -5.39 30.00 30.00 36.00 30.00
Results
Primary Total
Frequency Meas Corr'd qugr Margin
Channel Limit
Power Power
[MHZz] [dBm] [dBm] [dBm] [dB]
Low 2412 14.32 14.32 36.00 -21.68
Mid 2437 14.46 14.46 36.00 -21.54
High 2462 13.68 13.68 36.00 -22.32
Worst 14.46 36.00 -21.54
10.3.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
Directional FCC IC IC Max
Frequency Gain Power Power EIRP
Channel ; o . . Power
Primary Limit Limit Limit
[MHZz] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -5.39 30.00 30.00 36.00 30.00
Mid 2437 -5.39 30.00 30.00 36.00 30.00
High 2462 -5.39 30.00 30.00 36.00 30.00
Results
Primary Total
Frequency Meas Corr'd qugr Margin
Channel Limit
Power Power
[MHZz] [dBm] [dBm] [dBm] [dB]
Low 2412 14.29 14.29 36.00 -21.71
Mid 2437 14.37 14.37 36.00 -21.63
High 2462 13.56 13.56 36.00 -22.44
Worst 14.37 36.00 -21.63
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

10.4. PSD

LIMITS

FCC 8§15.247

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method AVGPSD-2" under KDB558074
D01 DTS Meas Guidance v03r03
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RESULTS
10.4.1. 802.11b MODE IN THE 2.4 GHz BAND
PSD Results
o | Frequency | PSD Meas |Duty Factor | Final PSD Limit Margin
anne [MHz] [dBm] [dB] [dBm] [dBm] [dB]
Low 2412 -13.639 0.00 -13.639 8.00 -21.639
Mid 2437 -13.954 0.00 -13.954 8.00 -21.954
High 2462 -12.125 0.00 -12.125 8.00 -20.125
10.4.2. 802.11g MODE IN THE 2.4 GHz BAND
PSD Results
Channel Frequency | PSD Meas |Duty Factor | Final PSD Limit Margin
[MHz] [dBm] [dB] [dBm] [dBm] [dB]
Low 2412 -14.398 0.29 -14.108 8.00 -22.398
Mid 2437 -13.858 0.29 -13.568 8.00 -21.858
High 2462 -15.232 0.29 -14.942 8.00 -23.232
10.4.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
PSD Results
Channel Frequency | PSD Meas |Duty Factor | Final PSD Limit Margin
[MHz] [dBm] [dB] [dBm] [dBm] [dB]
Low 2412 -14.279 0.34 -13.939 8.00 -22.279
Mid 2437 -13.976 0.34 -13.636 8.00 -21.976
High 2462 -15.305 0.34 -14.965 8.00 -23.305
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10.4.4. PSD PLOTS

11b Mode Low CH

Keyight Spectrum Analyzer - Swept 54
AL 3

" #avg Type: RMS

11b Mode Middle CH

eyiight Spectram Asbyoe - Swept SA.
AL G ga_o

£Avg Type: RMS

BNG Wide ~+- Trig: FreeRun AwglHold: 100100 P Wde ~w-  Trig: FreeRun Jwg|Hold: 100/100
IFGaindow Atten: 10 dB 1FGaieLow Attan: 10 4B
Ref Offset10.14 d8 Mkr Ref Offset 1014 9B Mkr1 2.438 7
1o sBidiv Ref 10.00 dBm 'LL:SSW. Ref 10.00 dBm
ICenter 2.41200 GHz Span 25.50 MHz [Center 243700 GHz Span 25.50 MHz
[#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts|

Kepright Spectrum Ansizer - Swepet $4
AL

FGeiniLow

11b Mode High CH

;m,“!.... s Trig: FreeRun
Aten: 10 d8

#ivg Type: RMS
AvgiHold: 1001100

Ref Offset 10.14 d8
10 dBidiv Ref 10.00 dBm

[Center 2.46200 GHz
[#Res BW 3.0 kHz

HVBW 10 kHz*

Span 25.50 MHz
Sweep 1.045 5 (20001 pts)

ucs,
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DATE: DEC 24, 2015

Kyt Specerum Anatyser - Suept 51 eysight Spectram Anabyoer - Swept 3.
AL a o AL FED AIGN i
] vg Type: RMS =hvg Type: RMS
FNG: Wide —— Trig: FreeRun AvglHold: 1001100 FNO-Wide -»- Trig FreeRun Avg|Hold: 100100
IFGainow Amen: 10 dB 1FGaimLow Amen: 1048
Ref Offset 10.14 08 Ref Offset 10.14 4B Mkr1 2.4
j0¢Bidiv - Ref 10.00 dBm 10 dedl  Ref 10.00 dBm
Log Log
ICenter 2.41200 GHz Span 25.50 MHz (Center 2.43700 GHz Span 25.50 MHz.
[#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) [#Res BW 3.0 kHz #FVBW 10 kHz* Sweep 1.045 s (20001 pts|
= = —
Vet pectrm Amatyee - St A
AL o NEE'D T
| #Avg Type: RMS.
P Wide - Trig: FreeRun AvgiHold: 100100
WFGaindow Arten: 10 dB
Ref Offset 1014 48

10 @Bidiv Ref 10.00 dBm

(Center 2.46200 GHz Span 25.50 MHz

[#Res BW 3.0 kHz HVBW 10 kHz* Sweep 1.045 s (20001 pts)
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11n HT20 Mode Low CH

11n HT20 Mode Middle CH

wsunmmu- Swept 54

'qﬂ-dll,mu-l-d:m et 4

‘Fhva Type: ANS

] N wvg Type: RMS |
NG Wde - Trig: FreeRun AvglHold: 1001100 PO e e TG FraeRun AwvglHold: 100100
IFGainLow Arten: 10 dB \FGain:Low 1048
Ref Offset 10.14 dB Mkr Ref Offst 10.14 4B Mkr1 2.43
104Bidv - Ref 10.00 dBm 10 daidy Ref 10.00 dBm
Log Log
ICenter 2.41200 GHz Span 27.00 MHz (Center 2.43700 GHz Span 27.00 MHz.
[#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 s (20001 pts} [#Res BW 3.0 kHz #FVBW 10 kHz* Sweep 1.107 s (20001 pts|
= A —
Yeyugi Spectnm Anabes - et oA
AL i ;
| Hhvg TypeAHS
PG Wde - Trig: FrésRun AvgiHeld: 1001100
WGsinLow Aren: 1048
Ref Offset 10.14 d8. Mkr1 2.461
10 @Bidiv Ref 10.00 dBm )
(Center 2.46200 GHz Span 27.00 MHz
[#Res BW 3.0 kHz HVBW 10 kHz* Sweep 1.107 s (20001 pts)
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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FCC ID: A3LSMJ320H

RESULTS

10.5.1. 802.11b MODE IN THE 2.4 GHz BAND

Low Channel Spurious

Feysight Spectrom Ansbyoes - Swpt SA
AL &

Low Channel BandEdge

Avg Typs: RS
AvglHold: 100100

..,x,.;l,.. - Trig: FresRun

W»«Mw Swrpt 34
AL i
#Avg Type: RMS
N Thet ~be  Trig: FresRun AvglHold: 1001100
IFGain-Low Arten: 20 dB 15 Gain:Low Amen: 10 98
Rer Offset 10.14 48 k] 2.3 Ref Offsel 10.14 4B
10aEdy  Ref 20.00 dBm 10 ¢siei _Ref 10.00 dBm
[ (%4
¢ Start 30 MHz Stop 26.50 GHz.
#Res BW 100 kHz #YBW 300 kHz Sweep 973.3 ms (40001 pts)
T S S S . 5 0 S
TNt 24110 GHz 5544 dBm
2 N f 48237 GHz -58.128 dBm
= T 259587 GHz 50,319 dBm
4
5
6
7
B8
9
Center 2.40000 GHz Span 50.00 MHz -
2Res BIW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts| :
- prvem - -
mu-vu—ammu- D) (= lev-fl!,nm\-hd;m Soept Sk
Ao 25 Pects, 2015
| #Avg Type: RMS #Aug Type: RMS B
PO T FresRun AvgiHold: 100100 FAGFan >~ Trig: FreeRun AvglHold: 100100
IFGI\II Low ren: 20 dB FGaim:Low Anen: 10 B8
RerOffset 10.14 48 Mkr1 2.4 Ref Offaet 10.14 4B Mkr2 2
i0aey Ref 20.00 Bm 10z Ref 10.00 dBm
o 4
i}
Start 30 MHz Stop 26,50 GHz.
#Res BW 100 kHz HVBW 300 kHz Sweep 973.3 ms (40001 pts|
[ermoctTRclsel L FURCTION T FURCTIORWOTH L FukCrion e
i N f 24388 GHz 4.701 dBm
z N T 26,2717 GHz 50,604 dBm
3
4
6
s
7
B8
9
Center 2.43700 GHz Span 30,00 MHz 1
H*Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) ‘
e ves —
=

02:54:30 PMDec 18,2015
TRac| 56

wmm Py — ws.mm wsn
" kavg Type: RMS " BAvg Type: NS
PG Fost - Trig: Fres Rus AvgiHols: 1001100 5 Faat -+ Trig: FresRun AvgiHola: 106100
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REPORT NO: 15K22504-E1
FCC ID: A3LSMJ320H

DATE: DEC 24, 2015

10.5.2.

802.11g MODE IN THE 2.4 GHz BAND
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REPORT NO: 15K22504-E1
FCC ID: A3LSMJ320H

10.5.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and 8§15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m)at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters.

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.

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 for average measurements.
Duty cycle factor= 10log (1/x) For this sample B mode = 0dB (duty cycle >98%); G mode =
0.29dB; N mode = 0.34dB.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

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.
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

11.2. TRANSMITTER ABOVE 1 GHz
11.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

515

HORIZONTAL DATA
Trace Markers

Meter Corrected Average
Frequency ) 3117(001687 , erl Margin Peak Limit PK Margin Azimuth Height §
Mark ) Reading Det 17). 150619 Path_2 DC Corr (dB) Reading Limit (d8) 1aBuVm) d8) (Degs) m) Polarity
( (dBuv) - (dBuv/m) (dBuv/m) B
1 ¥239 2592 Pk 318 29 0 1872 B - 74 25.28 233 100 H
2 *2.39 48.71 Pk 31.8 -29 0 51.51 - 74 -22.49 233 100 H
3 *2.39 35.72 RMS 318 29 0 3852 54 1548 B B 233 100 H
4 *2.389 36.49 RMS 318 29 0 39.29 54 1471 B - 233 100 H

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

RMS - RMS detection
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

VERTICAL PEAK AND AVERAGE PLOT

' e
| G5
g5
R
75
) B5
-
5 i U
, o bl s e PSR e e e s o e, b o e g Y b Mg it b b -#,.:ﬂr Al -
o >
T
- e
Flaray = 0 3 Pod — = (Ha FUABU  Rad/Pkin  Dabifoy Mode - Tia  Foupafods  Fanitior
Trace Markers
Meter Corrected Average
Frequency 3117(001687 Margin Peak Limit PK Margin Azimuth Height
Marker (o) Reading Det 17), 150619 Path_2 DC Corr (dB) Reading Limit (d8) (dBu/m) d8) (Degs) m) Polarity
(dBuv) - (dBuV/m) (dBuv/m) 8
1 *2.39 a4 Pk 31.8 -29 0 46.8 - - 74 -27.2 81 396 \2
2 *2.34 48.11 Pk 317 29 0 50.81 - B 74 -23.19 81 396 v
3 *2.39 35.36 RMS 31.8 -29 0 38.16 54 -15.84 - - 81 396 \2
4 *2.353 36.17 RMS 31.7 -29 0 38.87 54 -15.13 - - 81 396 \2

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

RMS - RMS detection
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Trace Markers

Meter Corrected Average
Frequency 3117(001687

Marker Reading Det Path_2 DC Corr (dB) Reading Limit Margin peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) 17)_150619 (dBuv/m) (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.484 49.07 Pk 32 -28.3 0 52.77 - - 74 -21.23 341 100 H
2 2516 50.88 Pk 32 -28.3 0 54.58 - - 74 -19.42 341 100 H
3 *2.484 37.58 RMS 32 -28.3 0 41.28 54 -12.72 - - 341 100 H
4 2.554 38.62 RMS 32 -28.2 0 42.42 54 -11.58 - - 341 100 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 37 of 77
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

VERTICAL PEAK AND AVERAGE PLOT

85
."“h'\--_m..‘_,\'.,_-“-. i e J.,,,‘ s A SR b N gl L el T 0. e e o S it o - e v
=
| 1
Frequenc oH
Flocs o . - L}
Trace Markers
F Meter 3117(001687 Corrected Average % Peak Limit PK Margi Azimuth Height
Marker n?z:encv Reading Det 7 150615 Path_2 DC Corr (dB) Reading Limit Zr:m :: V}"“ d;g'" ;'m“ elg Polarity
i (dBuV) - (dBuv/m) (dBuv/m) (e6) (dBuV/m) ! (Degs) {om)
1 *2.484 44.56 Pk 32 -28.3 0 48.26 - - 74 -25.74 178 233 v
2 *2.499 48.2 Pk 32 -28.3 0 51.9 - - 74 -22.1 178 233 v
3 *2.484 35.55 RMS 32 -28.3 0 39.25 54 -14.75 - - 178 233 \2
4 *2.488 36.22 RMS 32 -28.3 0 39.92 54 -14.08 - - 178 233 \2

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

RMS - RMS detection
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: ASLSMJ320H

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

1 | ee———— — e — ——— —— —_— -

— — L — — s e T
Fregus 3
e (5 w i Tet vy ot == TEETS - TR i 1 e e F Tode
LOW CHANNEL VERTICAL
UL SUWON L amber | 16 Dec 2P 16:4 1
1 ————r — — — — -
(5]5]
=15
BG)
i 79
v
H
= 8
E
4 2
28
— — — — s e T
e (5 W T Tet vy Fode = TETS z TN A 3 e = F Tode

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

LOW CHANNEL DATA

Trace Markers

Marker Frequency R':::r:g Det 3117(001687 path_3 bC Corr (dB) C:e:::‘: Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 17)_150619 (dBuV/m) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *4.823 46.33 PK 34 -33.8 0 46.53 - - 74 -27.47 0-360 100 H
4 7.236 34.18 PK 35.7 -30.9 0 38.98 - - 74 -35.02 0-360 200 H
5 9.646 30.84 PK 37.1 -27.4 0 40.54 - - 74 -33.46 0-360 100 H
2 *4.823 44.23 PK 34 -33.8 0 44.43 - - 74 -29.57 0-360 100 \
3 7.235 38.89 PK 35.7 -30.9 0 43.69 - - 74 -30.31 0-360 100 \2
6 9.648 31.62 PK 37.1 -27.4 0 41.32 - - 74 -32.68 0-360 100 \2
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency R,\:ae:ienrg Det z;i;;ogég path 3 DC Corr C:en;cil:egd Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuY) 61_9 - (dB) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
*4.824 51.48 PK2 34 -33.8 0 51.68 - - 74 -22.32 191 100 H
*4.824 45.97 MAv1 34 -33.8 0 46.17 54 -7.83 - - 191 100 H
*4.824 50.83 PK2 34 -33.8 0 51.03 - - 74 -22.97 10 272 \
*4.824 44.97 MAv1 34 -33.8 0 45.17 54 -8.83 - - 10 272 \
7.235 46.87 PK2 35.7 -30.9 0 51.67 - - 74 -22.33 337 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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MID CHANNEL HORIZONTAL

_UL SUWDON Leb Chamber | 16 Dec ZBIS 17:19:31
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

MID CHANNEL DATA

Trace Markers

Meter Corrected " h h
Marker Frequency Reading Det 3117(001687 path 3 DC Corr (dB) Reading Avg Limit Margin Peak Limit Margin Azimut! Height Polarity
(GHz) 17)_150619 (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
2 *4.874 45.49 PK 34 -34 0 45.49 - - 74 -28.51 0-360 100 H
3 *7.308 33.2 PK 35.7 -30.9 0 38 - - 74 -36 0-360 200 H
6 9.748 30.79 PK 37.2 -26.8 0 41.19 - - 74 -32.81 0-360 200 H
1 *4.874 43.02 PK 34 -34 0 43.02 - - 74 -30.98 0-360 100 v
4 *7.31 38.16 PK 35.7 -30.9 0 42.96 - - 74 -31.04 0-360 100 v
5 9.748 32 PK 37.2 -26.8 0 42.4 - - 74 -31.6 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Fr ney Meter 3117(001 DC Corr Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
o | Reading Det 68717)1 | Path3 o) Reading | ¥ ) (dBov/m) ) (Dees) i Polarity
g (dBuv) 50619 (dBuv/m) uv/m uv/m °gs em
*4.874 51.43 PK2 34 -34 0 51.43 - - 74 -22.57 194 100 H
*4.874 46.07 MAv1 34 -34 0 46.07 54 -7.93 - - 194 100 H
*4.874 49.82 PK2 34 -34 0 49.82 - - 74 -24.18 334 292 \
*4.874 43.21 MAv1 34 -34 0 43.21 54 -10.79 - - 334 292 \
*7.312 47 PK2 35.7 -30.9 0 51.8 - - 74 -22.2 7 103 \
*7.312 36.75 MAv1 35.7 -30.9 0 41.55 54 -12.45 - - 7 103 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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HIGH CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; 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

Fi Meter 3117(001687 Corrected Avg Li M: Peak Li M: A h Height
Marker requency Reading Det ( path_3 DC Corr (dB) Reading g Limit argin eak Limit argin zimut eight Polarity
(GHz) 17)_150619 (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *4.924 45.53 PK 34 -34 0 45.53 - - 74 -28.47 0-360 100 H
3 7386 34.15 PK 358 30.7 0 39.25 E E 74 3475 0-360 200 H
6 9.848 30.67 PK 373 276 0 2037 E B 74 3363 0-360 100 H
1 *4.924 44.68 PK 34 -34 0 44.68 - - 74 -29.32 0-360 100 \
2 7385 39.96 PK 358 30.7 0 45.06 E E 74 2894 0-360 100 v
5 9.848 31.28 PK 373 276 0 20.98 E B 74 33.02 0-360 100 v
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Fra ney Meter 3117(001 DC Corr Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
o | Reading Det 68717)1 | Path3 o) Reading | ¥ ) (dBov/m) ) (Dees) i Polarity
g (dBuv) 50619 (dBuv/m) uv/m uv/m °gs em
*4.924 51.37 PK2 34 34 0 51.37 - - 74 -22.63 210 102 H
*4.924 45.56 MAv1 34 -34 0 45.56 54 -8.44 - - 210 102 H
*4.924 50.62 PK2 34 34 0 50.62 - - 74 -23.38 5 318 v
*4.924 45.13 MAv1 34 34 0 45.13 54 -8.87 - 5 318 v
*7.388 45.41 PK2 35.8 -30.7 0 50.51 - - 74 -23.49 7 240 v
*7.387 34.49 MAv1 35.8 -30.7 0 39.59 54 -14.41 7 240 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

11.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

115

HORIZONTAL DATA
Trace Markers

F Meter 3117(001687 Corrected Average M Peak Limit PK M Azimuth Height
Marker 'E(Z:ETCV Reading Det ) '150619 Path_2 DC Corr (dB) Reading Limit (:'Bg"" (;: V}m‘) ‘d;g'" ;’"") 'E'g' Polarity
& (dBuv) - (dBuv/m) (dBuv/m) ¥/mi €8s cm
1 *2.39 58.86 Pk 31.8 -29 0 61.66 - - 74 -12.34 354 143 H
2 *2.388 56.29 Pk 31.8 -29 0 59.09 - - 74 -14.91 354 143 H
3 *2.39 41.35 RMS 31.8 -29 29 44.44 54 -9.56 - 354 143 H
4 *2.39 41.97 RMS 31.8 -29 .29 45.06 54 -8.94 354 143 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15K22504-E1
FCC ID: A3LSMJ320H

DATE: DEC 24, 2015

VERTICAL PEAK AND AVERAGE PLOT
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1
Trace Markers
Meter Corrected Average ) — ) ) )
Frequency © 3117(001687 it ere Margin Peak Limit PK Margin Azimuth Height .
Marker (o) Reading Det 17), 150619 Path_2 DC Corr (dB) Reading Limit (d8) (B} 8) (Degs) m) Polarity
(dBuv) - (dBuv/m) (dBuv/m) €
1 *2.39 49.23 Pk 318 29 0 52.03 - 74 -21.97 181 198 %
2 *2.39 51.62 Pk 31.8 -29 0 54.42 - - 74 -19.58 181 198 \2
3 *2.39 37.61 RMS 318 29 29 40.7 54 133 181 198 Vv
4 *2.39 38.2 RMS 318 29 29 41.29 54 12.71 181 198 Vv

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

RMS - RMS detection
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA
Trace Markers

Meter Corrected Average
Frequency 3117(001687

Marker Reading Det Path_2 DC Corr (dB) Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) P 17)_150619 doovm) dBovm) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.484 57.02 Pk 32 -28.3 0 60.72 - - 74 -13.28 235 100 H
2 *2.484 58.14 Pk 32 -28.3 0 61.84 - - 74 -12.16 235 100 H
3 *2.484 2153 RMS 32 283 29 4552 54 8.48 B - 235 100 H
4 *2.484 41.83 RMS 32 -28.3 29 45.82 54 -8.18 - - 235 100 H

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

RMS - RMS detection

Page 47 of 77
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
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: 15K22504-E1
FCC ID: A3LSMJ320H

DATE: DEC 24, 2015

VERTICAL PEAK AND AVERAGE PLOT

o

15 £
&
1H 2 5
Fregusncy “H
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Trace Markers
Fi Meter 3117(001687 Corrected Average M: Peak Limit PK Margi Azimuth Height
Marker requency Reading Det Path_2 DC Corr (dB) Reading Limit argin cak Limi argin Zimu €18 Polarity
(GHz) (dBuv) 17)_150619 (dBuV/m) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *2.484 51.35 Pk 32 -28.3 0 55.05 - 74 -18.95 146 357 \
2 *2.484 54.71 Pk 32 -28.3 0 58.41 - - 74 -15.59 146 357 v
3 *2.484 39.36 RMS 32 -28.3 .29 43.35 54 -10.65 146 357 v
4 *2.484 39.81 RMS 32 -28.3 .29 43.8 54 -10.2 146 357 \

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

RMS - RMS detection
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: ASLSMJ320H

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

LOW CHANNEL DATA

Trace Markers

Meter Corrected " h h
Marker Frequency Reading Det 3117(001687 path 3 DC Corr (dB) Reading Avg Limit Margin Peak Limit Margin Azimut! Height Polarity
(GHz) 17)_150619 (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
2 *4.821 40.5 Pk 34 -33.8 0 40.7 - - 74 -333 0-360 100 H
3 7.231 34.42 Pk 35.7 31 0 39.12 - - 74 -34.88 0-360 200 H
6 9.642 30.63 Pk 37.1 -27.3 0 40.43 - - 74 -33.57 0-360 100 H
1 *4.825 38.83 Pk 34 -33.8 0 39.03 - - 74 -34.97 0-360 100 v
4 7.233 39.43 Pk 35.7 -30.9 0 44.23 - - 74 -29.77 0-360 100 v
5 9.647 31.74 Pk 37.1 -27.4 0 41.44 - - 74 -32.56 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk — Peak Detector
Radiated Emissions
Fr ney Meter 3117(001 DC Corr Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
o | Reading Det 68717)1 | Path3 o) Reading | ¥ ) (dBov/m) ) (Dees) i Polarity
g (dBuv) 50619 (dBuv/m) uv/m uv/m °gs em
*4.822 51.19 PK2 34 -33.8 0 51.39 - - 74 -22.61 199 104 H
*4.824 39.15 MAv1 34 -33.8 .29 39.64 54 -14.36 - - 199 104 H
*4.826 50.1 PK2 34 -33.8 0 50.3 - - 74 -23.7 5 269 \
*4.824 37.86 MAv1 34 -33.8 .29 38.35 54 -15.65 - - 5 269 \
7.238 51.73 PK2 35.7 -30.9 0 56.53 - - 74 -17.47 344 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

MID CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

MID CHANNEL DATA

Trace Markers

Fi Meter 3117(001687 Corrected Avg Li M: Peak Li M: A h Height
Marker requency Reading Det ( path_3 DC Corr (dB) Reading g Limit argin eak Limit argin zimut eight Polarity
(GHz) 17)_150619 (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.873 40.83 Pk 34 -34 0 40.83 - - 74 -33.17 0-360 100 H
2 *7.304 33.18 Pk 35.7 30.9 0 37.98 E E 74 36.02 0-360 200 H
5 975 31.44 PK 37.2 26.8 0 4184 E B 74 3216 0-360 100 H
2 *4.874 38.52 Pk 34 -34 0 38.52 - - 74 -35.48 0-360 100 \
3 *7314 39.85 Pk 358 30.9 0 44.75 E E 74 29.25 0-360 100 v
6 9.748 32.45 Pk 37.2 26.8 0 42.85 E B 74 3115 0-360 100 v
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk — Peak Detector
Radiated Emissions
Fra ney Meter 3117(001 DC Corr Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
o | Reading Det 68717)1 | Path3 o) Reading | ¥ ) (dBov/m) ) (Dees) i Polarity
g (dBuv) 50619 (dBuv/m) uv/m uv/m °gs em
*4.873 51.82 PK2 34 34 0 51.82 - - 74 -22.18 202 115 H
*4.876 39.71 MAv1 34 -34 .29 40 54 -14 - - 202 115 H
*4.875 52.06 PK2 34 34 0 52.06 - - 74 -21.94 353 328 v
*4.876 37.99 MAv1 34 34 .29 38.28 54 -15.72 - - 353 328 v
*7.313 52.79 PK2 35.8 -30.9 0 57.69 - - 74 -16.31 357 100 v
*7.313 39.16 MAv1 35.8 -30.9 .29 44.35 54 -9.65 - - 357 100 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

HIGH CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

HIGH CHANNEL DATA
Trace Markers

Meter Corrected

water | US| g | ow | WO | o | meng | ASUG | Mewn | et | v ||
(dBuv) (dBuv/m)
1 *4.92 39.89 Pk 34 -34 0 39.89 - - 74 -34.11 0-360 100 H
4 6.565 33.34 Pk 355 -31.1 0 37.74 - - 74 -36.26 0-360 200 H
5 *7.387 33.71 Pk 35.8 -30.7 0 38.81 - - 74 -35.19 0-360 200 H
8 9.854 30.19 Pk 37.3 -27.7 0 39.79 - - 74 -34.21 0-360 100 H
2 *4.92 39.63 Pk 34 -34 0 39.63 - - 74 -34.37 0-360 100 \2
3 6.565 35.8 Pk 35.5 -31.1 0 40.2 - - 74 -33.8 0-360 100 \
6 *7.383 40.7 Pk 35.8 -30.8 0 45.7 - - 74 -28.3 0-360 100 \
7 9.848 31.92 Pk 37.3 -27.6 0 41.62 - - 74 -32.38 0-360 100 \2
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk — Peak Detector
Radiated Emissions
Meter 3117(001 Corrected o ) L ) . .
Frequency ) DC Corr . Avg Limit Margin Peak Limit Margin Azimuth Height .
(GH2) Reading Det 68717)_1 Path_3 (d8) Reading (dBuV/m) (d8) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuv) 50619 (dBuv/m)
*4.92 51.76 PK2 34 -34 0 51.76 - - 74 -22.24 190 100 H
*4.922 38.43 MAv1 34 -34 .29 38.72 54 -15.28 - - 190 100 H
*4.921 52.1 PK2 34 -34 0 52.1 - - 74 -21.9 12 105 \
*4.924 38.53 MAv1 34 -34 .29 38.82 54 -15.18 - - 12 105 \
6.566 44.12 PK2 355 -31.1 0 48.52 - - 74 -25.48 301 362 )
*7.388 51.16 PK2 35.8 -30.7 0 56.26 - - 74 -17.74 35 101 )
*7.385 37.26 MAv1 35.8 -30.7 .29 42.65 54 -11.35 - - 35 101 )

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

11.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

115

HORIZONTAL DATA
Trace Markers

F Meter 3117(001687 Corrected Average M Peak Limit PK M Azimuth Height
Marker 'E(Z:ETCV Reading Det ) '150619 Path_2 DC Corr (dB) Reading Limit (:'Bg"" (;: V}m‘) ‘d;g'" ;’"") 'E'g' Polarity
& (dBuv) - (dBuv/m) (dBuv/m) ¥/mi €8s cm
1 *2.39 63.37 Pk 31.8 -29 0 66.17 - - 74 -7.83 356 143 H
2 *2.39 63.3 Pk 31.8 -29 0 66.1 - - 74 -7.9 356 143 H
3 *2.39 42.04 RMS 31.8 -29 34 45.18 54 -8.82 - - 356 143 H
4 *2.39 42.73 RMS 31.8 -29 34 45.87 54 -8.13 - - 356 143 H

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

RMS - RMS detection
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REPORT NO: 15K22504-E1
FCC ID: A3LSMJ320H

DATE: DEC 24, 2015

VERTICAL PEAK AND AVERAGE PLOT
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Trace Markers
Meter Corrected Average ) — ) ) )
Frequency N 3117(001687 - o Margin Peak Limit PK Margin Azimuth Height )
Marker (GH) Reading Det 17). 150619 path_2 DC Corr (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (em) Polarity
(dBuv) - (dBuv/m) (dBuv/m) €
1 *2.39 56.78 Pk 31.8 29 0 59.58 - 74 -14.42 181 198 %
2 *2.39 57.61 Pk 31.8 -29 0 60.41 - - 74 -13.59 181 198 \2
3 *2.39 38.01 RMS 318 29 34 41.15 54 -12.85 181 198 Vv
4 *2.389 38.35 RMS 318 29 34 41.49 54 -12.51 181 198 Vv

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

T L fh ...ﬂ.. .:..,. | -a._.”-'l"l i“'a .“.JJ. 1 11111 e P

HORIZONTAL DATA
Trace Markers

Meter Corrected ‘Average N i
Frequency 3117(001687 Margin Peak Limit PK Margin Azimuth Height
Marker (et Reading Det 17). 150619 Path_2 DC Corr (dB) Reading Limit ) (dBuv/m) d8) (Do) ) Polarity
(dBuv) - (dBuV/m) (dBuv/m) €
1 *2.484 56.44 Pk 32 -28.3 0 60.14 - - 74 -13.86 237 100 H
2 *2.484 59.91 Pk 32 -28.3 0 63.61 - - 74 -10.39 237 100 H
3 *2.484 22,01 RMS 32 283 34 46.05 54 7.95 B - 237 100 H
4 *2.484 42.27 RMS 32 -28.3 34 46.31 54 -7.69 - - 237 100 H

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

RMS - RMS detection
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

VERTICAL PEAK AND AVERAGE PLOT
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Trace Markers
Meter Corrected Average N . N N N
Frequency © 3117(001687 it ere Margin Peak Limit PK Margin Azimuth Height .
Marker i) Reading Det 17), 150619 Path_2 DC Corr (dB) Reading Limit (d8) (B} 8) (Degs) m) Polarity
( (dBuv) - (dBuV/m) (dBuv/m) B
1 *2.484 47.13 Pk 32 283 0 50.83 - - 74 2317 90 148 v
2 *2.485 50.63 Pk 32 -28.3 0 54.33 - - 74 -19.67 90 148 \2
3 *2.484 37.09 RMS 32 283 34 4113 54 12.87 - - %0 148 v
4 *2.484 37.12 RMS 32 283 34 41.16 54 -12.84 - - 90 148 Vv

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL
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'Note: Emission was scanned up to 26GHz; No emissions were detected above the noise flodr
which was at least 20dB below the specification limit.
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

LOW CHANNEL DATA

Trace Markers

Meter Corrected " h h
Marker Frequency Reading Det 3117(001687 path 3 DC Corr (dB) Reading Avg Limit Margin Peak Limit Margin Azimut! Height Polarity
(GHz) 17)_150619 (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *4.822 39.16 Pk 34 -33.8 0 39.36 - - 74 -34.64 0-360 100 H
4 7.233 33.54 Pk 35.7 -30.9 0 38.34 - - 74 -35.66 0-360 200 H
5 9.632 30.69 Pk 37 -27.3 0 40.39 - - 74 -33.61 0-360 200 H
2 *4.824 39.46 Pk 34 -33.8 0 39.66 - - 74 -34.34 0-360 100 v
3 7.236 39.36 Pk 35.7 -30.9 0 44.16 - - 74 -29.84 0-360 100 \
6 9.648 32.21 Pk 37.1 -27.4 0 4191 - - 74 -32.09 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk — Peak Detector
Radiated Emissions
Fr ney Meter 3117(001 DC Corr Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
Tgl:) v Reading Det 68717)_1 Path_3 (dBj Reading (ng v/m) (Z:) (SB v/m) (ZBg) (Degs) (eg) Polarity
g (dBuv) 50619 (dBuv/m) uv/m uv/m °gs em
*4.825 54.52 PK2 34 -33.8 0 54.72 - - 74 -19.28 201 101 H
*4.824 42.33 MAv1 34 -33.8 .34 42.87 54 -11.13 - - 201 101 H
*4.825 51.48 PK2 34 -33.8 0 51.68 - - 74 -22.32 8 273 \
*4.824 38.44 MAv1 34 -33.8 .34 38.98 54 -15.02 - - 8 273 \
7.233 51.76 PK2 35.7 -30.9 0 56.56 - - 74 -17.44 7 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: ASLSMJ320H

MID CHANNEL HORIZONTAL

iie L SULIDN L be . 31'1_.'.1 1|_
a8 f
=ls]
8a
o
T 768
_ (=15]
|
58 I
A |
] | 5
M
38t )
28|
Frequency (G
Farce R 3 — 1 CupaiMode  Poaltion Rarge (6 _vi:t ] . — Whapatede  Posidion
MID CHANNEL VERTICAL
s L SULIDN L be . 31'1_.'.1 1|_
a8
=ls]
8a
L 78
P
= (=15
€
3 50
a #,
38
28|
Frequency t
Farge Ll FBIES Bl il Debiih Mode ey o WipaiMode Poalbion | oge (Bl FEUAEL  Ref/fiin  Debifig Mede Gens Pia  Foupaifede  Posilion

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

MID CHANNEL DATA

Trace Markers

F Meter 3117(001687 Corrected Avgl M Peak L M Azimuth Heigh
Marker requency Reading Det ( path_3 DC Corr (dB) Reading g Limit argin eak Limit argin zimut eight Polarity
(GHz) 17)_150619 (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.874 41.31 Pk 34 34 0 4131 - - 74 -32.69 0-360 100 H
4 *7.311 33.75 Pk 35.7 -30.9 0 38.55 - - 74 -35.45 0-360 100 H
5 9.753 31.01 Pk 37.2 -26.7 0 41.51 - - 74 -32.49 0-360 200 H
2 *4.88 38.56 Pk 34 34 0 38.56 - - 74 -35.44 0-360 100 Vv
3 *7.317 39.8 Pk 35.8 -30.9 0 44.7 - - 74 -29.3 0-360 100 \
6 9.748 31.15 Pk 37.2 -26.8 0 41.55 - - 74 -32.45 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk — Peak Detector
Radiated Emissions
Fri ne Meter 3117(001 DC Corr Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
Tgl:) v Reading Det 68717)_1 Path_3 (dBj Reading (ng v/m) (Z:) (SB v/m) (ZBg) (Degs) (eg) Polarity
g (dBuv) 50619 (dBuv/m) uv/m uv/m °gs em
*4.875 53.63 PK2 34 -34 0 53.63 - - 74 -20.37 209 100 H
*4.874 39.15 MAv1 34 -34 .34 39.49 54 -14.51 - - 209 100 H
*4.875 52.44 PK2 34 -34 0 52.44 - - 74 -21.56 332 299 \
*4.874 39.47 MAv1 34 -34 .34 39.81 54 -14.19 - - 332 299 \
*7.308 50.24 PK2 35.7 -30.9 0 55.04 - - 74 -18.96 319 281 \
*7.311 35 MAv1 35.7 -30.9 .34 40.14 54 -13.86 - - 319 281 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: ASLSMJ320H

HIGH CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

HIGH CHANNEL DATA

Trace Markers

F Meter 3117(001687 Corrected Avgl M Peak L M Azimuth Heigh
Marker requency Reading Det ( path_3 DC Corr (dB) Reading g Limit argin eak Limit argin zimut eight Polarity
(GHz) 17)_150619 (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.925 40.25 Pk 34 34 0 40.25 - E 74 3375 0-360 100 H
4 *7.391 34.27 Pk 35.8 -30.7 0 39.37 - - 74 -34.63 0-360 200 H
5 9.844 30.27 Pk 37.3 -27.5 0 40.07 - - 74 -33.93 0-360 200 H
2 *4.923 39.31 Pk 34 34 0 39.31 - - 74 -34.69 0-360 100 Vv
3 *7.386 40.53 Pk 35.8 -30.7 0 45.63 - - 74 -28.37 0-360 100 \
6 9.848 30.89 Pk 37.3 -27.6 0 40.59 - - 74 -33.41 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk — Peak Detector
Radiated Emissions
Fri ne Meter 3117(001 DC Corr Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
Tgl:) v Reading Det 68717)_1 Path_3 (dBj Reading (ng v/m) (Z:) (SB v/m) (ZBg) (Degs) (eg) Polarity
g (dBuv) 50619 (dBuv/m) uv/m uv/m °gs em
*4.925 52.55 PK2 34 -34 0 52.55 - - 74 -21.45 209 101 H
*4.924 39.03 MAv1 34 -34 .34 39.37 54 -14.63 - - 209 101 H
*4.925 51.8 PK2 34 -34 0 51.8 - - 74 -22.2 15 262 )
*4.924 37.69 MAv1 34 -34 .34 38.03 54 -15.97 - - 15 262 \
*7.383 54.01 PK2 35.8 -30.8 0 59.01 - - 74 -14.99 16 102 \
*7.385 38.48 MAv1 35.8 -30.7 .34 43.92 54 -10.08 - - 16 102 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

11.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

ol SULON Leb Chamber | 17 Dec 2815
g5 -

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLO

UL SULDON Lab Chamber 1 17 Dec 2815

g5

; Wi | il L " i
ol il w.\*ﬂk"w.»mf\hf B W PRI
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

Below 1G Data

Trace Markers

Frequency Metfer VULB9163- . Correr.:ted QPk Limit Margin Azimuth Height .
Marker (MHz) Reading Det 750 Bi-Log Reading (dBuv/m) (dg) (Degs) (cm) Polarity
(dBuv) (dBuv/m)
1 *134.125 42.9 Pk 8.5 -28.8 22.6 43,52 -20.92 0-360 200 H
2 198.895 40.82 Pk 11.2 -28.2 23.82 43.52 -19.7 0-360 100 H
3 32.5925 45.94 Pk 10.4 -30.5 25.84 40 -14.16 0-360 100 \
4 45.1725 44.53 Pk 13.6 -30.2 27.93 40 -12.07 0-360 100 Vv
5 66.5925 45.15 Pk 10.7 -29.8 26.05 40 -13.95 0-360 100 Vv
6 437.5 38.71 Pk 16.1 -26.6 28.21 46.02 -17.81 0-360 100 Vv

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

Pk - Peak detector
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.13-0.5 6 to 56 56 to 46
0.5-5 56 46
5-30 i) S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10
20009.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 15K22504-E1
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DATE: DEC 24, 2015

RESULTS

WORST EMISSIONS

LINE 1 PLOT

(1Y
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FCC ID: A3LSMJ320H

LINE 1 RESULTS

Trace Markers

Phase L1 .15 - 30MHz

Marker Frequency Meter Det 101837_w CE Shield Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading ith ex- Room Reading Class BITE (dB) Class B ITE (dB)
(dBuVv) cord_L1 (dB(uVolts QP AV
)
1 .1635 40.79 Pk 10.1 0 50.89 65.28 -14.39 - -
2 .159 18.03 Av 10 0 28.03 - - 55.52 -27.49
3 .2715 33.37 Pk 9.8 0 43.17 61.07 -17.9 - -
4 .2625 11.19 Av 9.8 0 20.99 - - 51.35 -30.36
5 4605 28.12 Pk 10.2 0 38.32 56.68 -18.36 - -
6 4695 16.74 Av 10.2 0 26.94 - - 46.52 -19.58
7 1.824 21.01 Pk 9.8 1 30.91 56 -25.09 - -
8 1.824 6.02 Av 9.8 1 15.92 - - 46 -30.08
9 15.999 35.21 Pk 10.2 2 45.61 60 -14.39 - -
10 16.0125 15.05 Av 10.2 2 25.45 - - 50 -24.55
11 17.0835 35.01 Pk 10.3 2 45.51 60 -14.49 - -
12 17.1015 14.84 Av 10.3 2 25.34 - - 50 -24.66

Pk - Peak detector

Av - Average detection
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REPORT NO: 15K22504-E1
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DATE: DEC 24, 2015

LINE 2 PLOT
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REPORT NO: 15K22504-E1 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

LINE 2 RESULTS

Trace Markers

Phase N .15 - 30MHz

Marker Frequency Meter Det 101837_w CE Shield Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading ith ex- Room Reading Class BITE (dB) Class B ITE (dB)
(dBuv) cord_N (dB(uVolts QP AV
)
13 1725 38.8 Pk 10.2 0 49 64.84 -15.84 - -
14 .1545 18.04 Av 9.9 0 27.94 - - 55.75 -27.81
15 474 30.55 Pk 10.1 0 40.65 56.44 -15.79 - -
16 4785 15.09 Av 10.1 0 25.19 - - 46.37 -21.18
17 .87 24.25 Pk 9.9 0 34.15 56 -21.85 - -
18 .8835 5.31 Av 9.9 0 15.21 - - 46 -30.79
19 1.6395 21.02 Pk 9.8 1 30.92 56 -25.08 - -
20 1.7205 6.13 Av 9.8 1 16.03 - - 46 -29.97
21 15.486 32.39 Pk 104 2 42.99 60 -17.01 - -
22 15.495 11.86 Av 10.4 2 22.46 - - 50 -27.54
23 16.503 32.95 Pk 10.4 2 43.55 60 -16.45 - -
24 16.4625 13.25 Av 10.4 2 23.85 - - 50 -26.15

Pk - Peak detector

Av - Average detection
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