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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n, ANT+ and NFC
MODEL NUMBER: SM-AG05K

SERIAL NUMBER: R39K30GTZ6H (RADIATED);

R39K30GTV6B, R39K30GTWVB (CONDUCTED)

DATE TESTED: MAY 09, 2018 - MAR 24, 2018

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:

;}}z\&‘e—/h— %f/
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02

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

ouprwONE

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
X] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +

Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

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

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode
[MHz] [dBm] [mW]
802.11a 15.83 38.28
5180 -5240
802.11n HT20 15.88 38.73
5190 - 5230 802.11n HT40 15.60 36.31
802.11a 15.52 35.65
5260 -5320
802.11n HT20 15.48 35.32
5270 - 5310 802.11n HT40 15.90 38.90
802.11a 15.86 38.55
5500 -5700
802.11n HT20 15.84 38.37
5510 - 5690 802.11n HT40 1581 38.11
802.11a 15.69 37.07
5745 - 5825
802.11n HT20 15.86 38.55
5755 - 5795 802.11n HT40 15.53 35.73
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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
[MHZz] [dBI]
515%N—“51250 14l
5250 - 6350 2172
54L7JoN ! 2525 -3.66
572%N—“5?§50 .64

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: MCSO

802.11n HT40 mode: MCSO

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

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA50KWK DK4K207VS/A- E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A

/O CABLES

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

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

Page 11 of 198

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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

AC ADAPTER

RECEIVER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/ HP u2000 MY54270007 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
Attenuator PASTERNACK PE7087-10 A009 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
LISN R&S ENV-216 101837 08-09-18
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

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

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

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

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

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

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

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

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

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

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

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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DATE: MAY 30, 2018

9. REFERENCE MEASUREMENTS RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v02r01 Zero-Span Spectrum Analyzer Method.

9.1. ONTIME AND DUTY CYCLE RESULTS

ON Time|Period| Duty Cycle| Duty Duty Cycle 1/T
Mode B X Cycle [ Correction Factor | Minimum VBW
[msec) |[[msec]| [linear] [%] [dB] [kHz]
802.11a 5.484( 5.583 0.982| 98.2% 0.00 0.010
802.11n HT20 5.068| 5.166 0.981| 98.1% 0.00 0.010
802.11n HT40 2.455| 2.556 0.960| 96.0% 0.18 0.407

9.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

=le =

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe pC | CcoRReC | | SENSE:INT|

| ALIGN

NAUTO |

08:18:38 PMMay 09, 2018

PNO: Fast ~—»—
IFGain:Low

Trig Delay-1.600 ms
Trig: RF Burst
Atten: 40 dB

#Avg Type: RMS

TRACE[{ 23256
TYPE[ WAy
DeT|P

10 dB/div._ Ref 30.00 dBm
Log

I

200
100

0.00

-0a

-200

=300

-400

500
600

Center 5.500000000 GHz
Res BW 8 MHz

1 N 1.600 ms

#VBW 50 MHz

0.95dB

5484 ms (A) .
0.01dB

5583 ms (A)

Sovm~Naak

=
@
©

FUNCTION FUNCTION WIDTH FUNCTION VALUE -

Span 0 Hz
Sweep 9.000 ms (20001 pts)
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DUTY CYCLE 802.11n HT20 MODE

[E=H=

E Keysight Spectrum Analyzer - Swept SA

RL | RF |[soe bC | CcoORREC | | SENSE:NT] | ALIGN AUTO

08:20:04 PMMay 09, 2018

Trig Delay-1.600 ms.
Trig: RF Burst
Atten: 40 dB

PNO: Fast ~—%—
IFGain:Low

#Avg Type: RMS

TRACE 56
TYPE| Wi Ay
DeT|P

Ref 30.00 dBm

10 dB/div
Log

Q!

200

100

0.00

-0a

200

=300

-400

00

600

Center 5.500000000 GHz
Res BW 8 MHz #VBW 50 MHz

N t 1.600 ms 18.92 dBm
2 A1 t (A) 5.068 ms (A) -1.30dB
t (A 5.166 ms (A) -10.11 dB

Span 0 Hz
Sweep 9.000 ms (20001 pts)

FUNCTION VALUE -

DUTY CYCLE 802.11n HT40 MODE

[E=NE=<

E Keysight Spectrum Analyzer - Swept SA

RL | RF |soo bc | CcoRReC | | SENSE:INT| | ALIGN AUTO

08:20:39 PMMay 09, 2018

Trig Delay-1.600 ms.
PNO: Fast —+— 1rig: RF Burst
IFGain:Low Atten: 40 dB

#Avg Type: RMS

TRACE[ 23456
TYPE|Whiiertary
peT|P

10 dBrdiv__ Ref 30.00 dBm
Log

200} {
100

0.00

-ioa

=200

=300

-A00

500

B00

Center 5.500000000 GHz
Res BW 8 MHz #VBW 50 MHz

FONCTIO
1 N t 1.600 ms 1596 dBm

2455 ms (A) 021dB

2556 ms (A) -0.18 dB

t ()
t (4)

Span 0 Hz
Sweep 6.000 ms (20001 pts)
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9.3. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v02r01: The transmitter output is
connected to a spectrum analyzer with the RBW set to approximately 1% of EBW, the VBW >
RBW, peak detector and max hold.

RESULTS

9.3.1. 802.11a MODE IN THE 5.2 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5180 19.99
Mid 5200 20.47
High 5240 20.69
Worst 20.69

9.3.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5180 21.02
Mid 5200 20.86
High 5240 20.65
Worst 21.02

9.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

F 26dB B idth
Channel | ' reauency 6 dB Bandwidt
[MHz] [MHz]
Low 5190 42.76
High 5230 43.21
Worst 43.21
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9.3.4.802.11a MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5260 20.83
Mid 5300 20.31
High 5320 19.99
Worst 20.83
9.3.5.802.11n HT20 MODE IN THE 5.3 GHz BAND
Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5260 20.75
Mid 5300 20.52
High 5320 20.91
Worst 20.91

9.3.6.802.11n HT40 MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5270 42.51
High 5310 44.16
Worst 44.16
9.3.7.802.11a MODE IN THE 5.5 GHz BAND
Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5500 19.86
Mid 5580 20.25
High 5700 21.16
Worst 21.16

9.3.8.802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5500 20.88
Mid 5580 20.44
High 5700 20.73
Worst 20.88
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9.3.9.802.11n HT40 MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5510 42.88
Mid 5550 42.30
High 5670 43.04
Worst 43.04
9.3.10. 802.11a MODE IN THE 5.8 GHz BAND
Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5745 20.52
Mid 5785 20.21
High 5825 20.41
Worst 20.52
9.3.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5745 20.75
Mid 5785 20.78
High 5825 20.89
Worst 20.89
9.3.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND
channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5755 43.27
High 5795 42.94
Worst 43.27
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9.3.13.

UNII 5.2 GHz IEEE 802.11a mode

26 dB BANDWIDTH PLOTS

11a Mode Low Channel

11a Mode Middle Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 6.180000000 GHz
s Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 40 ¢B

06:02:18
Radio Std: N

Radio Device: BTS

Keyasght Spectrum Analyze - Occupied BW
AL

]  Center Freq: 5.200000000 GHz
w. Trig: FreeRun “AvglHold: 100100

HFGainLow #Aen: 40 dB

=
o250 2,215
Radio Std: None

Radio Device: BTS

dBidiv Ref 20.00 dBm

dBidiv Ref 20.00 dBm

Center 5.18 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 18.5 dBm
16.491 MHz

Transmit Freq Error 13.728 kHz OBW Power 98.00 %

x dB Bandwidth 19.99 MHz x dB -26.00 dB

uso i) Alignment Completed

Span 40 MHz.
Sweep 1.333ms

Center 5.2 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 17.9 dBm
16.490 MHz

Transmit Freq Error 19.519 kHz OBW Power 99.00 %

x dB Bandwidth 20.47 MHz x dB -26.00 dB

Span 40 MHz
Sweep 1.333 ms|

11la Mode High Channel

eyt Specsrom Anslzes - Dccupied BW
L z

] Center Freq: 6240000000 GHz
s Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 40 ¢B

06,0337 P May 20, 2018
Radio Std: Nane

Radio Device: BTS

10 dBidi Ref 20.00 dBm

Log

Center 5.24 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 18.9 dBm
16.471 MHz
Transmit Freq Error 3.381 kHz OBW Power 98.00 %
x dB Bandwidth 20.69 MHz x dB -26.00 dB

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

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

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

AL I " 06111134 9H May 20, 2018 kL I n 06:12:13 Phiay 20, 2018

] Center Freq: 5180000000 GHz Radio Std: None ] Center Fraq: 5200000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100100 e Trig: FreeRun ‘AvglHold: 100/100
HFGainLow #Aten: 40 0B Radio Device: BTS #FGaindow #Atten: 40 48 Radio Device: BTS.

dBidiv Ref 20,00 dBm dBidiv Ref 20.00 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 18.5 dBm Occupied Bandwidth Total Power 18.0 dBm

17.581 MHz 17.576 MHz

Transmit Freq Error 3.869 kHz OBW Power 99.00 % Transmit Freq Error 8.323 kHz OBW Power 99.00 %

x dB Bandwidth 21.02 MHz x dB -26.00 dB x dB Bandwidth 20.86 MHz xdB -26.00 dB
g sTan v

11n HT20 Mode High Channel

Keyoght Spectrum Anslyze - Occupied W =)

L z 7 T 09:12:57 P My 20, 2018

] Center Freq: 5.240000000 GHz Radio Std: Nane
a. Trig: FreeRun Avg|Held: 100100
HFGainLow wARen: 40 48 Radio Device: BTS

dBidiv Ref 20.00 dBm
Log
Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 18.7 dBm

17.588 MHz
Transmit Freq Error 9.120 kHz OBW Power 98.00 %
x dB Bandwidth 20.65 MHz x dB -26.00 dB

Page 22 of 198
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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

UNII 5.2 GHz IEEE 802.11n HT40 mode

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

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

AL I " 06:21:21 W May 20, 2018 kL I n 06:22:02 Phaay 20, 2018

] Center Freq: 5190000000 GHz Radio Std: None ] Center Fraq: 5230000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100100 e Trig: FreeRun ‘AvglHold: 100/100
HFGainLow #Aten: 40 0B Radio Device: BTS #FGaindow #Atten: 40 48 Radio Device: BTS.

dBidiv Ref 20,00 dBm dBidiv Ref 20.00 dBm
Log Log
Center 5,19 GHz Span 80 MHz, Center 5,23 GHz Span 80 MHz
#Res BW 390 kHz #VEW 1.2 MHz Sweep 1.333ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 19.3 dBm Occupied Bandwidth Total Power 18.2 dBm

36.121 MHz 36.134 MHz

Transmit Freq Error 46.178 kHz OBW Power 99.00 % Transmit Freq Error 37.533 kHz OBW Power 99.00 %

x dB Bandwidth 42.76 MHz x dB -26.00 dB x dB Bandwidth 43.21 MHz xdB -26.00 dB
g s sTAn

Page 23 of 198
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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

eyeight Specsrom Analzes - Occupied BW @ Vet Specirum Anshzer - Occupied BN ==
AL i 0 06:04:24 9N May 20, 2018 kL I n 0610508 Phay 20, 2018
Center Freq: 5260000000 GHz Radio Std: None ] Center Freq: 5.300000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100100 -+ Trig:FreeRun ‘AvglHold: 100/100
HFGainLow #Aten: 40 0B Radio Device: BTS #FGaindow #Atten: 40 48 Radio Device: BTS.
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 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 18.0 dBm Occupied Bandwidth Total Power 18.1 dBm
16.491 MHz 16.483 MHz
Transmit Freq Error -7.959 kHz OBW Power 99.00 % Transmit Freq Error 6.001 kHz OBW Power 99.00 %
x dB Bandwidth 20.83 MHz x dB -26.00 dB x dB Bandwidth 20.31 MHz xdB -26.00 dB
g sTan v

11la Mode High Channel

eyeight Specsrom Analzes - Occupied BW =la

AL I " 05:05:50 PH My 20, 2018

Center Freq: 5320000000 GHz Radio Std: None
e Trig: FreeRun ‘AvglHold: 1001100
HIFGain;Low #Atten: 40 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm

Log
Center 5.32 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 18.3 dBm

16.485 MHz

Transmit Freq Error 15.268 kHz OBW Power 99.00 %

x dB Bandwidth 19.99 MHz x dB -26.00 dB
g sTan

Page 24 of 198
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: 4788480738-E4V2
FCC ID: ASLSMAGO5K

DATE: MAY 30, 2018

UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

Keysight Spectrum Aralyzer - Occupied BW
kL

] Center Freq: 5260000000 GHz
v Trig: FreeRun ‘AvglHold: 1001100
HFGainLow

=as.
3139 PMMay 20, 2018

Veysight Spectrum Anahyzer - Occupied BW
0511338 RL
Radio Std: None |

Radio Device: BTS

e Trig:FreeRun
HFGainiow

o |la
I x 06:14:33 PhMay 20, 2018
Center Freq: 5.300000000 GHz Radio Std: None
R ‘AvglHold: 100/100
#Atten: 40 dB Radio Device: BTS

dBidiv Ref 20.00 dBm

dBidiv Ref 20.00 dBm

Center 5.26 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 18.1 dBm
17.574 MHz

Transmit Freq Error 14.343 kHz OBW Power 99.00 %

x dB Bandwidth 20.75 MHz x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms

Center 5.3 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.585 MHz
Transmit Freq Error 10.393 kHz
x dB Bandwidth 20.52 MHz

Span 40 MHz

#VBW 620 kHz Sweep 1.333 ms|
Total Power 18.0 dBm
OBW Power 99.00 %
x dB -26.00 dB

11n HT20 Mode High Channel

eyt Specsrom Anslzes - Dccupied BW
L z

] Center Freq: 6.320000000 GHz
s Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 40 ¢B

=
05115:16 BN Hay 20, 2018
Radio Std: Nane

Radio Device: BTS

10 dBidi Ref 20.00 dBm

Log

Center 5.32 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 18.4 dBm
17.583 MHz

Transmit Freq Error 4.212 kHz OBW Power 98.00 %

x dB Bandwidth 20.91 MHz x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms
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UNII 5.3 GHz IEEE 802.11n HT40 mode

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

wwmmw Occupied BW =) Keysight Spectrum Anahyzer - Occupied BW = )

22:45 PH May 20, 2018 kL Pl 20, 2018
] Center Frag: 5270000000 GHz Racio Sea: Nans ] CenurFr!q 8310000000 Gz Radio ud: None
v Trig: FreeRun ‘AvglHold: 1001100 e Trig:F ‘AvglHold: 100/100
HFGainLow #Aten: 40 0B Radio Device: BTS AFGainiLaw Heatmyy Radio Device: BTS.

dBidiv Ref 20,00 dBm dBidiv Ref 20.00 dBm
Log Log
Center 5.27 GHz Span 80 MHz, Center 5,31 GHz Span 80 MHz
#Res BW 390 kHz #VEW 1.2 MHz Sweep 1.333ms #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 18.5 dBm Occupied Bandwidth Total Power 19.0 dBm

36.137 MHz 36.107 MHz

Transmit Freq Error 31.918 kHz OBW Power 99.00 % Transmit Freq Error 46.007 kHz OBW Power 99.00 %

x dB Bandwidth 42.51 MHz x dB -26.00 dB x dB Bandwidth 44.16 MHz xdB -26.00 dB
g sTan v
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

HFGainiLow

s Trig: FreeRun

Center Freq: 6.500000000 GHz

#Aten: 40 6B

Avg|Hold: 100100

ol
05:06:50 BN Hay 20, 2018
Radio Std: Nane

Radio Device: BTS

Keyasght Spectrum Analyze - Occupied BW
AL

HFGainLow

 Center Freq: 5.580000000 GH:
w. Trig: Free Run

z
AvglHold: 100/100
#Atten: 40 48

05:08,00 PHM:
Radio Std: None

Radio Device: BTS

0 dBidiv Ref 20.00 dBm

0 dBidiv Ref 20.00 dBm

Center 5.5 GHz
#Res BW 200 kHz

Occupied Bandwidth

16.480 MHz
Transmit Freq Error 15.734 kHz
x dB Bandwidth 19.86 MHz

#VBW 620 kHz
Total Power 19.7 dBm
OBW Power 98.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms

Center 5.58 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

16.465 MHz

13.674 kHz
20.25 MHz

#VBW 620 kHz
Total Power 18.7 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333 ms|

11a Mode High Channel

Keysght Specirum Anshyae: - Decupied B
R B E r

Center Freq: 6.700000000 GHz

=
06:09:47 P M3y 20, 2008

‘ Radio Std: Nene
s Trig: Fres Run AvglHold: 1001100
AFGain:Low #Atten: 40 6B Radia Device: BTS

0 dB/diy Ref 20.00 dBm
Log
Center 5.7 GHz Span 40 MHz
##Res BW 200 kHz #VEW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 19.3 dBm

16.506 MHz
Transmit Freq Error 5.417 kHz OBW Power 99.00 %
x dB Bandwidth 21.16 MHz x dB -26.00 dB
raus
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UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 6.500000000 GHz
s Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 40 ¢B

10611626 P May 20, 2018
Radio Std: Nane

Radio Device: BTS

Keyasght Spectrum Analyze - Occupied BW
AL

]  Center Freq: 5.580000000 GH:

z
+. TrigFreeRun AvglHold: 100/100

HFGainLow #Aen: 40 dB

=
o s o 21t
Radio Std: None

Radio Device: BTS

dBidiv Ref 20.00 dBm

dBidiv Ref 20.00 dBm

Center 5.5 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 19.7 dBm
17.582 MHz
Transmit Freq Error 10.329 kHz OBW Power 98.00 %
x dB Bandwidth 20.88 MHz x dB -26.00 dB

Span 40 MHz.
Sweep 1.333ms

Center 5.58 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 18.7 dBm
17.588 MHz
Transmit Freq Error 13.409 kHz OBW Power 99.00 %
x dB Bandwidth 20.44 MHz x dB -26.00 dB

Span 40 MHz
Sweep 1.333 ms|

11n HT20 Mode High Channel

Keysght Specirum Anshyae: - Decupied B
R B E r

=
06:18:45 P M3y 20, 2008

] Center Freq: 5700000000 GHz Radio Std: Nene
s Trig: Fres Run AvglHold: 1001100
AFGainLow #Atten: 40 4B Radia Device: BTS

0 dB/diy Ref 20.00 dBm
Log
Center 5.7 GHz Span 40 MHz
##Res BW 200 kHz #VEW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 19.5 dBm

17.581 MHz
Transmit Freq Error 6.662 kHz OBW Power 99.00 %
x dB Bandwidth 20.73 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 e

] Cener Fragi umooouoocnz
v Trig: Free ‘AvglHold: 1001100
Hediryry

HFGainiLow

=as.
2421 PMMay 20, 2018
Radlo St Nons

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW
AL

| Camer Frag: 5,650000000 GHz

. Trig: FreeRun ‘AvglHold: 100/100

HFGanLow #Aten: 40 dB

==
5.0 PHMay 20, 2016
Radm std: Hone

Radio Device: BTS

10 dBJdi Ref 20.00 dBm
Log

0 dB/di Ref 20.00 dBm

Log

Center 5.51 GHz

#Res BW 390 kHz #VBW 1.2 MHz
Occupied Bandwidth Total Power 19.4 dBm
36.083 MHz
Transmit Freq Error 36.856 kHz OBW Power 99.00 %
x dB Bandwidth 42.88 MHz x dB -26.00 dB

Span 80 MHz
Sweep 1.333ms

Center 5.55 GHz

#Res BW 390 kHz #VBW 1.2 MHz
Occupied Bandwidth Total Power 19.6 dBm
36.140 MHz
Transmit Freq Error 24.829 kHz OBW Power 99.00 %
x dB Bandwidth 42.30 MHz xdB -26.00 dB

Span 80 MHz
Sweep 1.333 ms|

11n HT40 Mode High Channel

Veysight Speciram Arlyzer- Decupied D =
R W[5 T com PHblay 20, 2018
[ Ganta Frag 5670000000 GHz ladio Sut None
e Trig: FreeRun Avg[Hold: 1001100
AFGain:Low san 4048 Radio Device: BTS
0 dBJdiv Ref 20.00 dBm
Log
Center 5.67 GHz Span 80 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.5 dBm
36.111 MHz
Transmit Freq Error 23.498 kHz OBW Power 99.00 %
x dB Bandwidth 43.04 MHz xdB -26.00 dB
wsa am
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keysight Spectrum Aralyzer - Occupied BW
kL

o Trig: Free
A

AFGainiLow tten: 40 6B

Center Frag: 8745000000 GHz
Run ‘AvglHold: 1001100

=as.
©441:58 P Hay 24, 2018

Radio Std: None

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW
AL

s Trig: Free Run
#FGainilow #atten: 40 dB

| Camer Frag: 5785000000 GHz
Ri

o |la
04:42:42 PMMay 24, 2018
Radio Std: None
‘AvglHold: 100/100
Radio Device: BTS

0 dBidiv Ref 20.00 dBm

0 dBidiv Ref 20.00 dBm

Center 5.745 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
16.497 MHz

Transmit Freq Error -26.475 kHz OBW Power

x dB Bandwidth 20.52 MHz x dB

20.5 dBm

99.00 %
-26.00 dB

Span 40 MHz
Sweep 1.333ms

Center 5.785 GHz
#Res BW 200 kHz

Total Power

Occupied Bandwidth

16.486 MHz
Transmit Freq Error -38.399 kHz OBW Power
x dB Bandwidth 20.21 MHz x dB

#VBW 620 kHz

Span 40 MHz

Sweep 1.333 ms|
21.3 dBm
99.00 %
-26.00 dB

11la Mode High Channel

Veysight Sperirum Anshyzer - Decupied B
i [ E T cora

04:43:24 P
Radio Std: None

[ Center Frag: 5.628000000 GHz
. Trig: Free Run Avg|Hold: 1001100
AFGain:Low #Aren: 40 4B Radio Device: BTS
0 dBJd Ref 20.00 dBm
Log
Center 5.825 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 21.0 dBm
16.495 MHz
Transmit Freq Error -48.087 kHz OBW Power 99.00 %
x dB Bandwidth 20.41 MHz xdB -26.00 dB
wsa am
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UNII 5.8 GHz IEEE 802.11n HT20 mode

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

eyeight Specsrom Analzes - Occupied BW ola Vet Specirum Anshzer - Occupied BN o
AL I " 54144105 9N May 24,2018 kL I x 04:44:50 Py 24,2018
Center Freq: 5745000000 GHz Radio Std: Hone ] Center Fraq: 5785000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 100100 e Trig:FreeRun ‘AvglHold: 100/100
HFGainLow #Aten: 40 0B Radio Device: BTS #FGaindow #Atten: 40 48 Radio Device: BTS.
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 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 21.6 dBm Occupied Bandwidth Total Power 21.5 dBm
17.611 MHz 17.575 MHz
Transmit Freq Error -43.172 kHz OBW Power 99.00 % Transmit Freq Error -24.663 kHz OBW Power 99.00 %
x dB Bandwidth 20.75 MHz x dB -26.00 dB x dB Bandwidth 20.78 MHz xdB -26.00 dB
g sTan v

11n HT20 Mode High Channel

Veysight Speciram Arlyzer- Decupied D
R W[5 T_comn icn I 044530
[ Center Freq: 5826000000 GHz Radio S1d:
. Trig: Free Run Avg|Hold: 1001100
AFGain:Low #Aren: 40 4B Radio Device: BTS
0 dBJdiv Ref 20.00 dBm
Log ‘
Center 5.825 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 21.1 dBm
17.586 MHz
Transmit Freq Error -41.788 kHz OBW Power 99.00 %
x dB Bandwidth 20.89 MHz xdB -26.00 dB
wsa am
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UNII 5.8 GHz IEEE 802.11n HT40 mode

o = T =
" " 2 EhsE I a 14:46:33 PHMay 24, 2018 R [ C = E I ) 04:47:10 PHMay 24, 2018
| Center Freq: 5 755000000 GHz Radio Std: None ‘ Center Freq: §.785000000 GHz Radio Std: Nene
s Trig: FreeRun AvglHold: 1001100 - Trig: Free Run Avg[Hold: 1001100
AFGain:Low #Atten: 40 d8 Radio Device: BTS AFGain:Low #Atten: 40 6B Radia Device: BTS
0 dBidiv Ref 20.00 dBm 0 dB/diy Ref 20.00 dBm
Log Log |
Center 5.755 GHz Span 80 MHz, Center 5795 GHz Span 80 MHz
#Res BW 390 kHz #/BW 1.2 MHz Sweep 1.333ms #Res BW 390 kHz #VEW 1.2 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.5dBm Occupied Bandwidth Total Power 21.6 dBm
36.095 MHz 36.128 MHz
Transmit Freq Error -47.578 kHz OBW Power 99.00 % Transmit Freq Error -61.982 kHz OBW Power 99.00 %
x dB Bandwidth 43.27 MHz x dB -26.00 dB x dB Bandwidth 42.94 MHz x dB -26.00 dB
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10. ANTENNA PORT TEST RESULTS

10.1.6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v02r01: 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. 802.11a MODE IN THE 5.8 GHz BAND
Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 5745 16.320 0.5
Mid 5785 16.330 0.5
High 5825 16.320 0.5
Worst 16.320

10.1.2. 802.1

1n HT20 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 5745 17.550 0.5
Mid 5785 17.590 0.5
High 5825 17.270 0.5
Worst 17.270
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 5755 35.040 0.5
High 5795 35.260 0.5
Worst 35.040
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10.1.4.

UNII 5.8 GHz IEEE 802.11a mo

de

11a Mode Low Channel

Keyssght Spectrum Analyzer - Occupied BW
kL R

6 dB BANDWIDTH PLOTS

7 X G
] Center Freq: 5745000000 GHz Radio Std: N
a. Trig: FreeRun Avg|Held: 100100
HFGainLow #Aen: 40 dB Radio Device: BTS
dBidiv Ref 20.00 dBm
Log
Center 5745 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 19.8 dBm
16.393 MHz
Transmit Freq Error -23.580 kHz OBW Power 98.00 %
x dB Bandwidth 16.32 MHz x dB -6.00 dB
Yoyt Spectrum Arabyee - Occapled W v eyt S Beyees - Deoupicd B =
R W[5 T_comn icn 05:13:02 PMblay 20, 2018 ® 7 , T i 05:35:44 PV ay 20, 2018
[ Center Freq: 5765000000 GHz Radio Std: None | Center Freq: 5625000000 GHz Radio $td: None
. Trig: Free Run Avg|Hold: 1001100 Trig: Free Run AvglHold: 1001100
AFGain:Low #Aren: 40 4B Radio Device: BTS AFGain:Low #Atten: 40 4B Radio Device: BTS
0 dBJdiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
Center 5.785 GHz Span 40 MHz Center 5.825 GHz Span 40 MHz
#Res BW 100 kHz #VEW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 20.6 dBm Occupied Bandwidth Total Power 20.0 dBm
16.407 MHz 16.411 MHz
Transmit Freq Error -15.993 kHz OBW Power 99.00 % Transmit Freq Error -23.383 kHz OBW Power 99.00 %
x dB Bandwidth 16.33 MHz x dB -6.00 dB x dB Bandwidth 16.32 MHz x dB -6.00 dB
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UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

Keyoght Spectrum Anslyze - Occupied W =)
L z 7 T 53554 P My 20, 2018
] Center Freq: 5745000000 GHz Radio Std: Nane
a. Trig: FreeRun Avg|Held: 100100
HFGainLow wARen: 40 48 Radio Device: BTS
dBidiv Ref 20.00 dBm
Log
Center 5.745 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 20.9 dBm
17.553 MHz
Transmit Freq Error -18.770 kHz OBW Power 98.00 %
x dB Bandwidth 17.55 MHz x dB -6.00 dB

11n HT20 Mode Middle Channel

11n HT20 Mode High Channel

Yoyt Spectrum Arabyee - Occapled W v eyt S Beyees - Deoupicd B e
R B |E T Al AIGN T 05:37:45 PHMay 20, 2018 R Al = il Al 05:35:06 PH May 20, 2018
[ Center Freq: 5765000000 GHz Radio Std: None | Center Freq: 5625000000 GHz Radio $td: None
. Trig: Free Run Avg|Hold: 1001100 rig: Free Run AvglHold: 1001100
#AFGain:Low #Artten: 40 dB Radio Device: BTS #AFGain:Low Radio Device: BTS
0 dB/div Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.785 GHz Span 40 MHz Center 5.825 GHz Span 40 MHz
#Res BW 100 kHz #VEW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 20.4 dBm Occupied Bandwidth 20.2 dBm
17.557 MHz 17.553 MHz
Transmit Freq Error -20.598 kHz OBW Power 99.00 % Transmit Freq Error -23.360 kHz 99.00 %
x dB Bandwidth 17.59 MHz x dB -6.00 dB x dB Bandwidth 17.27 MHz -6.00 dB
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UNII 5.8 GHz IEEE 802.11n HT40 mode

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

o = T =
" " 2 EhsE I a 15:41:51 PHMay 20, 2018 R [ C = E I ) 05:42:32 PHMay 20, 2018
| Center Freq: 5 755000000 GHz Radio Std: None ‘ Center Freq: §.785000000 GHz Radio Std: Nene
s Trig: FreeRun AvglHold: 1001100 - Trig: Free Run Avg[Hold: 1001100
AFGainLow #Atten: 40 dB AFGain:Low #Atten: 40 6B
0 dBidiv Ref 20.00 dBm 0 dB/diy Ref 20.00 dBm
Log Log
Center 5.755 GHz Span 80 MHz, Center 5795 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8ms #Res BW 100 kHz #VEW 300 kHz Sweep 8ms
Occupied Bandwidth Total Power 20.4 dBm Occupied Bandwidth Total Power 20.5dBm
35.980 MHz 36.017 MHz
Transmit Freq Error -46.758 kHz OBW Power 99.00 % Transmit Freq Error -46.097 kHz OBW Power 99.00 %
x dB Bandwidth 35.04 MHz x dB -6.00 dB x dB Bandwidth 35.26 MHz x dB -6.00 dB
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10.2. 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-1 and SA-2 are used for PPSD. RBW set tolMHz(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 for HT40.

KDB 789033 Method PM is used for output power.

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 -1.41

5250 - 5350 -2.72

5470 - 5725 -3.66

5725 - 5850 -5.64
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RESULTS
10.2.1. 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 19.99 -1.41 -1.41
Mid 5200 20.47 -1.41 -1.41
High 5240 20.69 -1.41 -1.41
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]| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 15.36 15.36 24.00 -8.64
Mid 5200 14.92 14.92 24.00 -9.08
High 5240 15.83 15.83 24.00 -8.17
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 2.76 2.76 11.00 -8.24
Mid 5200 2.37 2.37 11.00 -8.63
High 5240 3.05 3.05 11.00 -7.95
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10.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5180 21.02 -1.41 -1.41
Mid 5200 20.86 -1.41 -1.41
High 5240 20.65 -1.41 -1.41
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]| 0.00

Included in Calculations of Corr'd Power & PPSD

Output Power Results

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

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 15.41 15.41 24.00 -8.59
Mid 5200 14.86 14.86 24.00 -9.14
High 5240 15.88 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 2.61 2.61 11.00 -8.39
Mid 5200 2.04 2.04 11.00 -8.96
High 5240 2.96 2.96 11.00 -8.04
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10.2.3. 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 42.76 -1.41 -1.41
High 5230 43.21 -1.41 -1.41
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]| 0.18

Included in Calculations of Corr'd Power & PPSD

Output Power Results

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

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5190 15.42 15.60 24.00 -8.40
High 5230 14.69 14.87 24.00 -9.13

PPSD Results

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

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5190 -0.28 -0.10 11.00 -11.10
High 5230 -0.71 -0.53 11.00 -11.53

DATE: MAY 30, 2018
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10.2.4. 802.11a MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency | Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5260 20.83 -2.72 -2.72
Mid 5300 20.31 -2.72 -2.72
High 5320 19.99 -2.72 -2.72
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]| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 15.23 15.23 24.00 -8.77
Mid 5300 15.22 15.22 24.00 -8.78
High 5320 15.52 15.52 24.00 -8.48
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 2.42 2.42 11.00 -8.58
Mid 5300 2.72 2.72 11.00 -8.28
High 5320 2.80 2.80 11.00 -8.20
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10.2.5. 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 20.75 -2.72 -2.72
Mid 5300 20.52 -2.72 -2.72
High 5320 20.91 -2.72 -2.72
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]| 0.00

Included in Calculations of Corr'd Power & PPSD

Output Power Results

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

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 15.18 15.18 24.00 -8.82
Mid 5300 15.19 15.19 24.00 -8.81
High 5320 15.48 15.48 24.00 -8.52

PPSD Results

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

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 2.33 2.33 11.00 -8.67
Mid 5300 2.54 2.54 11.00 -8.47
High 5320 2.67 2.67 11.00 -8.33
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10.2.6. 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 42.51 -2.72 -2.72
High 5310 44.16 -2.72 -2.72
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]| 0.18

Included in Calculations of Corr'd Power & PPSD

Output Power Results

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

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5270 14.93 15.11 24.00 -8.89
High 5310 15.72 15.90 24.00 -8.10

PPSD Results

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

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5270 -0.56 -0.38 11.00 -11.38
High 5310 -0.09 0.09 11.00 -10.91

DATE: MAY 30, 2018
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10.2.7. 802.11a 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 19.86 -3.66 -3.66
Mid 5580 20.25 -3.66 -3.66
High 5700 21.16 -3.66 -3.66
Limits
Channel | Frequency | FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5500 23.98 23.98 11.00
Mid 5580 24.00 24.00 11.00
High 5700 24.00 24.00 11.00
Duty Cycle CF [dB]| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 15.86 15.86 23.98 -8.12
Mid 5580 14.81 14.81 24.00 -9.19
High 5700 14.83 14.83 24.00 -9.17
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 4.02 4.02 11.00 -6.98
Mid 5580 3.11 3.11 11.00 -7.89
High 5700 3.77 3.77 11.00 -7.23
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10.2.8. 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 20.88 -3.66 -3.66
Mid 5580 20.44 -3.66 -3.66
High 5700 20.73 -3.66 -3.66
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]| 0.00

Included in Calculations of Corr'd Power & PPSD

Output Power Results

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

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 15.84 15.84 24.00 -8.16
Mid 5580 14.78 14.78 24.00 -9.22
High 5700 14.79 14.79 24.00 -9.21

PPSD Results

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

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 3.67 3.67 11.00 -7.33
Mid 5580 2.85 2.85 11.00 -8.15
High 5700 3.49 3.49 11.00 -7.51
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10.2.9. 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 42.88 -3.66 -3.66
Mid 5590 42.30 -3.66 -3.66
High 5670 43.04 -3.66 -3.66
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]| 0.18 (Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5510 15.47 15.65 24.00 -8.35
Mid 5590 15.63 15.81 24.00 -8.19
High 5670 15.55 15.73 24.00 -8.27
PPSD Results
Channel | Frequency [ Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5510 -0.05 0.13 11.00 -10.87
Mid 5590 0.19 0.36 11.00 -10.64
High 5670 0.97 1.14 11.00 -9.86
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10.2.10. 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 20.52 -5.64 -5.64
Mid 5785 20.21 -5.64 -5.64
High 5825 20.41 -5.64 -5.64
Limits
Channel [ Frequency FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm/500kHz]
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]| 0.00 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel [ Frequency Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 14.81 14.81 30.00 -15.19
Mid 5785 15.69 15.69 30.00 -14.31
High 5825 15.40 15.40 30.00 -14.60
PPSD Results
Channel [ Frequency Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm/500kHz] | [dBm/500kHz] | [dBm/500kHz] [dB]
Low 5745 0.52 0.52 30.00 -29.48
Mid 5785 1.68 1.68 30.00 -28.33
High 5825 1.38 1.38 30.00 -28.62

DATE: MAY 30, 2018
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10.2.11. 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 20.75 -5.64 -5.64
Mid 5785 20.78 -5.64 -5.64
High 5825 20.89 -5.64 -5.64
Limits
Channel | Frequency FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm/500kHz]
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]| 0.00 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 15.86 15.86 30.00 -14.14
Mid 5785 15.56 15.56 30.00 -14.44
High 5825 15.44 15.44 30.00 -14.56
PPSD Results
Channel | Frequency Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm/500kHz] |[dBm/500kHz] |[dBm/500kHz] [dB]
Low 5745 1.55 1.55 30.00 -28.45
Mid 5785 1.54 1.54 30.00 -28.46
High 5825 1.19 1.19 30.00 -28.81
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10.2.12. 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 43.27 -5.64 -5.64
High 5795 42.94 -5.64 -5.64
Limits
Channel | Frequency FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm/500kHz]
Low 5755 30.00 30.00 30.00
High 5795 30.00 30.00 30.00
Duty Cycle CF [dB]| 0.18 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency Meas Total Power Power
Power Corr'd Limit Margin
Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5755 14.99 15.17 30.00 -14.83
High 5795 15.35 15.53 30.00 -14.47
PPSD Results
Channel | Frequency Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm/500kHz] | [dBm/500kHz] [[dBm/500kHz] [dB]
Low 5755 -1.59 -1.42 30.00 -31.42
High 5795 -1.55 -1.37 30.00 -31.37
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10.2.13.
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UNII 5.2 GHz IEEE 802.11n HT20 mode
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UNII 5.2 GHz IEEE 802.11n HT40 mode
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel
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UNII 5.3 GHz IEEE 802.11n HT20 mode
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UNII 5.3 GHz IEEE 802.11n HT40 mode
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UNII 5.5 GHz IEEE 802.11a mode
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UNII 5.5 GHz IEEE 802.11n HT20 mode
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Center 5.70000 GHz ‘Span 40.00 MHz.
#VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)

#Res BW 1.0 MHz
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UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode Middle Channel

e o

i i

#Avg Typs: RMS | #Avg Type: RMS
st -~ Trig: FreeRun AvglHold: 100100 v Trig: Free Run AvglHold: 100100
Fonion #Atten: 40 08 oo #Atten: 40 4B
0 dBidi Ref 30.00 dBm 10 dB/di Ref 30.00 dBm
Log Log
Center 5.51000 GHz Span 60.00 MHz, Center 5.55000 GHz Span 60.00 MHz
L#Res BW 1.0 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
wsc

11n HT40 Mode High Channel

npgmspemmmu SweptSA

" #Avg Typs: RIS

O Fare - Trig: Free Run AvglHold: 1001100
#Atten: 40 dB
10dE/d Ref 30.00 dBm
Center 5.67000 GHz Span 60.00 MHz
#VEW 3.0 MHz* Sweep 1.333 ms (20001 pts)

#Res BW 1.0 MHz
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel

e o

] BAvg Type: RMS
NG Wide -+- Trig: FreeRun AvglHold: 100100
IFGainLow #Atten: 40 0B
0gaidlv__Ref 30.00 dBm
Center 5.74500 GHz Span 40.00 MHz,

#Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.333 ms (20001 pts)

11a Mode Middle Channel 1la Mode ngh Channel

I — —
a (T2
#Avg Type: RMS | #Avg Type: RMS :
FNO Wide ~- Trig: Fres Run AvglHold: 1001100 PO Wido -+ T15: Freeun AvglHold: 1001100
IFGainLow #Atten: 40 4B IFGeinLow Atten: 40 48

0diidy  Ref 30,00 dBm JdBidly Ref 30.00 dBm
ICenter 5.78500 GHz ‘Span 40.00 MHz Center 5.82500 GHz Span 40.00 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)
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UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

e o

| 8Avg Type: RMS
PNO Wide -+~ Trig: FreeRun A mnm:«mm
IFGain-Low #Atten: 40 dB
2(:5.:\-- Ref 30.00 dBm
¢
Center 5.74500 GHz Span 40.00 MHz,
#Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.333 ms (20001 pts)
11n HT20 Mode Middle Channel 11n HT20 Mode ngh Channel
o =T=% e
= "~ dAvg Type: RMS e " ] " shvg Type: RMS o
PO Wide ~+— T rig: Free Run AvglHold: 100100 TrPElA PO Wide ~s- Trig: Free Run AvglHeld: 1001100
IFGainLow Atten: 40 dB oer|A IFGain:Low #Atten: 40 dB
0 dBdiv Ref 30.00 dBm Q dBidiv Ref 30.00 dBm
¢ )
Center 5.78500 GHz ‘Span 40.00 MHz. Center 5.82500 GHz Span 40.00 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)
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UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

e ——

PNO:Fast ~+—-  Trig: Free Run
1FGainiLow #Atten: 40 dB

wg Type: RMS
AvglHold: 100100

JdBidly Ref 30.00 dBm

I

11n HT40 Mode ngh Channel

| vg Type:
BNO Fast ~a- Trig: FreeRun AvglHold: 100¢ Nﬂ

IFGainLow #Atten: 40 0B

0diidy  Ref 30,00 dBm

Center 5.75500 GHz

Span 60.00 MHz
#Res BW 510 kHz
Juso

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

Center 5.79500 GHz ‘Span 60.00 MHz.

#VBW 1.5 MHz* Sweep 1.333 ms (20001 ptsy

#Res BW 510 kHz
sa
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11. 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. 88 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:

0] 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

Page 62 of 198

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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

in 815.209. Further, any U-NII devices using an AC power line are required to comply also
with the conducted limits set forth in 815.207.

(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 8§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 v02r01 UNII part G) 6) ¢) 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.
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11.1.5.2 GHz

11.1.1. TX Above 1GHz 802.11a MODE IN THE 5.2GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

,‘ZI:UL SUWON Lab Chamber 2 17 May 2818 16:18:18
Restricted Bondedge
= Pro ject Number:4788488738
1 Client:Samsun
Config:EUT / Adepter / Earphone
Mode:UNII 5.2 BE H_11a 5188
195 Tested by:B4839

(dBulU/m) Horizontal

35
5 2BMHz/ 5.2
Frequency (GHz)
Range (GHz) REl/UB Ref/Atin  Det/Avg Mode Sueep Pts #5ups/Mode Position | Renge (BHz) RB/ VB Ref/fttn  Det/Avg Hode Sueep Pte  #5ups/flode FPosition
1:5-5.2 NC-6dB)/3M 1878 PEAK/LogPur—ideo  Fonsec(futo) BBBI  NAXH 322 degs | 2:55.2 HO-6BO/ 187/ AUER/Pir Avg(RHS)  Fomsec(Puto) 8881  18OTAUG 322 degs 12

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 170531_3117[00168724] 10d8[dB] 'DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuV/m)
1 5.15 36.02 Pk 34 -15.3 0 54.72 - - 74 -19.28 322 127 H
2 *5.148 39.52 Pk 34 -15.3 0 58.22 - - 74 -15.78 322 127 H
3 5.15 26.04 RMS 34 -15.3 0 44.74 54 -9.26 - - 322 127 H
4 *5.044 27.05 RMS 339 -15.2 0 45.75 54 -8.25 - - 322 127 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

12I:LJL SUWDON Lab Chamber 2 17 May 2818 16:25:12
Restricted Bandedge
= Pro ject Number:4788488738
1 Clitnt: Samsung
Config:EUT / Adopter / Earphane
Mode:ONII 5.2 BE U_11a 5188
195 Tested by:B4839
95
5 es
2
C
o
> 7|:
‘e
N
= =
2 6
K

Limit C(dBu

vt

e ver

45

35

20MHz/ 5.2
Frequency (GHz)

O,

Range (GHz) RBlI/UBU Ref/Attn  Det/fvg Mode Suesp Pts #Sups/Mode Position | Range (EHz) REU/UBU Ref/fttn  Det/fvg Mode Sucep Pts  #Sups/Mode  Position
: HC-6dB) /31 K/Le y o X 133 dega

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117[00168724] 10dB[dB] DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m] PK Margin Azimuth Height Polarity
(GHa) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 5.15 33.68 Pk 34 -15.3 0 52.38 - - 74 -21.62 333 212 v
2 *5.113 38.49 Pk 339 -15.3 0 57.09 - - 74 -16.91 333 212 v
3 5.15 26.45 RMS 34 -15.3 0 45.15 54 -8.85 - - 333 212 \
4 *5.048 27.01 RMS 339 -15.2 0 45.71 54 -8.29 - - 333 212 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

'z @UL SUWON Lob Chamber 2 14 Moy 2018 16:08:49
Rodioted Emissions 3-Meters
Pro ject Number:4788488738
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mada‘UNH_S 2 HARM 110 5180
17| Tested by:B4899
80
E
c 78
o
N NI R U
5
5 6o
N - Avg Limit (dBuY/m) -1
3 50 =
%
S
3
48 ! f - s e
36 AT .
Lo iAWY Wb
28
1 1 18
Frequency (GHz)
Range (o) REUAVB Ref/Attn  Det/Avg fiods Pto  #upa/llods  Pos Range (o) REW/VE Ref/Attn  Det/fvg Hodk Sucep Pto #oups/ficds  Position
1:1-5.88 IHC-346)/30k 8118 PERK/LogPur—Video to) 6981 HAIH [ 5:6.15-18 1H(-3dB)/3k 87/ Bk LogPur-Video  Jensec(iuto) 18k KK B-30degs 15
315.66-6.15 MC3d60/38k  112/18 FEAK/Loghur-Video 38 0 3 o-
'z @UL SUWON Lob Chamber 2 14 Moy 2018 16:08:49
Rodioted Emissions 3-Meters
Pro ject Number:4788488738
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mede:ONII 5.2 HARM 11o 5188
17| Tested by:84899
80
5 7B
v NI R U
©
= 668
5
5 fvg Limit (dBuU/m
S 50
[as]
K 6
— o
4
48 0
=]
36
28
1 1 18
Frequency (GHz)
Range (o) REUAVB Ref/Attn  Det/Avg fiods Sweep Pto #upo/Mods Position | Range (B2 RBW/VE Ref/Rttn  Det/hvg Hodk Sucep Pto #opo/ficds Position |
i

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 170531 3117[0016 SGHz_LPlB] 'oC Corr (a8] Corrected ‘Avg Linit (dBuv/m) Margin Peak Limit Margin UNII Non Restricted Margin ‘Azimath Heght Polarity
(6Ha) Reading Reading (d8) (dBuv/m) (@8) (d8uV/m) (d8) (Degs) em)
(dBuv) (dBuv/m)
1 3.149 27.85 PK 348 -26.2 0 36.45 - - - - 68.2 3175 0-360 150 H
2 3.153 28.12 PK 34.8 -26 0 36.92 - - - - 68.2 3128 0-360 250 v
3 10.36 19.37 PK 375 -16.7 0 40.17 - - - - 68.2 -28.03 0-360 150 H
5 +15537 18.41 PK 39.7 -14.5 0 4361 - - 74 -3039 B B 0-360 250 H
4 10.362 19.12 PK 375 -16.7 0 39.92 - - 68.2 -28.28 0-360 150 v
6 +15538 18.88 PK 39.8 -14.4 0 44.28 - - 74 -29.72 B B 0-360 150 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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MID CHANNEL HORIZONTAL

H@UL SUWON Lok Chamber 2 14 Moy 2818 17:18:28
Rodioted Emissions 3-Meters
Pro ject Number:4788488738
180 Client: Samsung
Copfig:EUT / Adapter / Earphone
MoHe:ONII 5.2 HARM 11a 5288
9y Tested by:B4899
8a
E
c 78
o
N N U
5
5 &g
&
] a
3 50 Avg Limit (dBulU/m) -
A 5
[an]
° | QM
48 ; [ d o
NMMWWWWWW
368 A
LA P SR g™
20
1 18 18
Frequency (GHz)
Ronge (GHz) REU/UEN Ref/Attn  Det/fvg Mo Sweep Pts ¥owps/Mode Fosit Range (6z) REU/VB Ref/Atin  Det/fug Sucen Pts #5upo/lode Position
1:1-5.08 1HG-38)/3Bk  87/18  PERK/LogPur—Video  11Bmsec(uto) BBBI  HAX 8-360 5:6.15-18 1H(-3dB)/30k 8778 PERK/Log Insecthuto) 16k HAXH B-360degs 25|
3i5.06-6.15 MC-3B)/3B  112/10  PEAK/LogP SoresctAuto) 3081 MAXH 8-358;
11@\JL SUWON Lab Chamber 2 14 Moy 2018 17:18:28
Rodioted Emissions 3-Meters
Pro ject Number:4788480738
180 Client:Samsung
Config:EUT / Adapter / Earphone
Mode:ONII_5.2 HARM 11o 5288
9y Tested by:84899
80
5 7B
2 NI E U
0
> 68
&
~
3 = Avg Limit (dBul/m)
S 50
[an]
K S|
v o
2 4
40 e e
38
28
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBU Ref/Attn  Dot/fvg Mode Sueep Pts #5wps/ods Fosition | Range (Biz) REU/VB Ref/Atin  Dot/fug Hode Sucen Pts #5ups/liode Fosition |
|

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 T70531_3117[001687 6Ghz_AP(d8] 'oC Corr (d8] Corrected Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) Margin UNII Non-Restricted Margin Aimuth Feight Pofarity
(GHy) Reading 2 Reading (@8) (@8) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 9.229 21 PK 36.4 176 0 39.8 - - - - 68.2 -28.4 0-360 250 H
3 10.402 18.88 PK 37.5 -16.4 0 39.98 - 68.2 -28.22 0-360 250 H
5 *15.598 19.57 PK 39.8 -14.6 0 44.77 - - 74 -29.23 B B 0-360 150 H
2 9.21 21.12 PK 36.4 -17.7 0 39.82 - 68.2 -28.38 0-360 250 v
4 10.398 19.58 PK 375 -16.4 0 4068 - 68.2 -27.52 0-360 150 v
6 *15.601 19.17 PK 39.8 -14.5 0 44.47 - - 74 -29.53 B B 0-360 150 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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HIGH CHANNEL HORIZONTAL

H@UL SUWON Lab Chamber 2 15 Moy 2818 111911
Rodioted Emissions 3-Meters
Pro ject Number:4788480738
188 Client:Samsung
Config EUT / Adopter / Earphone
Modie :ONII 5.2 HARM 11a 5248
9y Tested by:B4899
80
3
c 78
c
N 11T Non-R B
5
2 68
Si sg Avg Limit (dBul/m) "
8 5
S 113
48 [ r o
E] PodAAk A
AR AN i s
28
1 18
Frequency (GHz)
Range (6Hz) REU/UB Ref/Attn  Det/Avg fode 5 Pts #5ups/Mode Fosition | Range (62 REU/VE Ref/Attn  Dot/fug Hode Sucen Pts #5ups/liode Fosition
1:1-5.88 1HC-38)/30  87/18 PERK ideo 6081 HAKH B-36Bdegs | 5:6.15-18 1N(-3d8)/30k  87/8 PEAK/LogPur-Video  32nsec(futo) 16k  HAXH 8-360degs 1
3:5.88-6.15 HC-38)/38  112/18 PEAK/Log > 3l HAXH 8-368dege
1@UL SUWON Lab Chamber 2 15 Moy 2818 11:19: 11
Rodioted Emissions 3-Meters
Pro ject Number:4788480738
166 Client:Samsun
Config:EUT / Adopter / Earphone
Mode :ONIT 5.2 HARM 11a 5248
9g Tested by:B4839
8g
T o
t UNII Non—-Restricted BulU/n
0
> 68
£
i )
3 50 Avg Limit (dBul/m)
S 6
K 3
2i4
40 e
38
26
1 8 18
Frequency (GHz)
Range (6Hz) REU/VBU Ref/Attn  Det/Avg fode Susep Pts  #5ups/Mode Position | Range (62 REU/VE Ref/Attn  Det/fvg Hode Susep Pts 15ups/liode 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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 170531 3117[001687 6Ghz_HPLB] 'oC Corr (a8] Corrected ‘Avg Linit (dBuv/m) Margin Peak Limit (a80V/m) Margin UNII Non Restricted Margin ‘Azimath Heght Polarity
(6Ha) Reading 2) Reading (@8) (@8) (dBuv/m) (d8) (Degs) em)
(dBuY) (dBuv/m)
1 9.783 20.56 PK 37 -17.3 0 40.26 - - - - 68.2 -27.94 0-360 150 H
3 10.475 19.04 PK 375 -16.4 0 4014 - 68.2 -28.06 0-360 250 H
B *15.721 20.35 PK 39.9 -14.8 0 45.45 - - 74 -28.55 B B 0-360 150 H
2 9.716 20.83 PK 36.8 -17.7 0 39.93 - 68.2 -28.27 0-360 150 v
4 10.479 19.25 PK 37.5 -16.4 0 4035 - 68.2 -27.85 0-360 150 v
6 *15.721 19.75 PK 39.9 -14.8 0 44.85 - - 74 -29.15 B B 0-360 250 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

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

HORIZONTAL PEAK AND AVERAGE PLOT

| ZI:UL SUWON Lab Chamber 2 17 Moy 2818 16:46:24
Restricted Bandedge
= Pro ject Number:4788488738
1 Client:Samsun
Config:EUT / Adapter / Earphone
Mode:ONII 5.2 BE H_11n HT28 5188
195 Tested by:47989

(dBulU/m) Horizontal

: 3
=
4 &
35
5 2BMHz/ 5.2
Frequency (GHz)
Range (GHz) RBU/UB Ref/Attn  Det/Avg Made Sucep Pto #sups/Mode FPosition | Renge (Hz) RBU/VBU Ref/fttn  Det/Avg Hode Sucep Pte #oups/fode Fosition
1:5°5.2 HC-6dB)/ M 187/8 PEAK/LogPur-Uideo  3nsecCAuto) 8881 MAXH 320 degs | 2:55.2 INC-6BO/3 187/ AUER/Pur Avg(RMS)  J5msec(Autc) B6B1  1GOTAUG 328 degs 12

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117[00168724] 10dB[dB] DC Corr (d8) Corrected ‘Average Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Margin ‘Azimuth Height Polarity
(GHa) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 5.15 36.71 Pk 34 -15.3 0 55.41 - - 74 -18.59 320 125 H
2 *5.082 39.06 Pk 339 -15.2 0 57.76 - - 74 -16.24 320 125 H
3 5.15 25.9 RMS 34 -15.3 0 44.6 54 -9.4 - - 320 125 H
4 *5.052 27.12 RMS 339 -15.2 0 45.82 54 -8.18 - - 320 125 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 72 of 198

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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWON Lok Chamber 2 17 May 2818 16:56:86

Restricted Bandedge

Project Number:4788488738
115

Client:Samsung
Config:EUT / Adapter / Earphone
Mode:ONTI_5.2 BE U_11n_HT2B_5188
195 Tested by:47989

95 kg

85 | \

. ‘ w \

65

(dBulU/m) Uertical
—
S

55 sttt s W

on
(%)

45

35

O,

20MHz/ 5.2
Frequency (GHz)

Range (GHz) FEl/UB Ref/ftin  Det/fvg Mode Sueep Pts #5ups/Mode Position | Renge (BHz) RB/UB Ref/fttn  Det/Avg Hode Sueep Pte  #5ups/flode Fosition
HC-6B)/3M K/LogPur U ( X 333 degs

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 170531_3117[00168724] 10dB[dB] DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHa) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 5.15 36.68 Pk 34 -15.3 0 55.38 - - 74 -18.62 333 212 v
2 *5.064 39.51 Pk 33.9 -15.2 0 58.21 - - 74 -15.79 333 212 \
3 5.15 26.34 RMS 34 -15.3 0 45.04 54 -8.96 - - 333 212 \
4 *5.089 27.04 RMS 339 -15.2 0 45.74 54 -8.26 - - 333 212 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788480738-E4V2
FCC ID: ASLSMAGO5K

DATE: MAY 30, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H@UL SUWON Lob Chamber 2 15 Moy 2018 13:05:17
Rodioted Emissions 3-Meters
Pro ject Number:4788488738
180 Client: Samsung
Config:EUT / Adapter / Earphone
Melde:ONIT 5.2 HARM_11n_HT2B 5188
96 Tested by:04839
86
3
c 78
o
N NI R U
5
5 6@
N - Avg Limit (dBuY/m) ——]
3 50
%
T 13
J (™ ey
3 PN, W"M
bt Whmpaete!
28
1 1 18
Frequency (GHz)
Range (o) REUAVB Ref/Attn  Det/Avg fiods Pto  #upa/llods  Pos Range (o) REW/VE Ref/Attn  Det/fvg Hodk Sucep Pto #oups/ficds  Position
1:1-5.88 IHC-346)/30k 8118 PERK/LogPur—Video to) 6981 HAIH [ 5:6.15-18 1H(-3dB)/3k 87/ Bk LogPur-Video  Jensec(iuto) 18k KK B-360degs 15
315.66-6.15 MC3d60/38k  112/18 FEAK/Loghur-Video 38 0 3 o-
H@UL SUWON Lok Chamber 2 15 Moy 2818 13:85:17
Rodioted Emissions 3-Meters
Pro ject Number:4788488738
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mede:ONII 5.2 HARM 11n HT2B 5188
9Q Tested by:B4899
86
3 7@
v UNTT Non-Restrictec u
o
= 668
<
3 50 Avg Limit (dBul/m)
@
° 5
d o
24
48 o0
36
28
1 8 18
Frequency (GHz)
Range (o) REUAVE Ref /Attn  Det/fvg fods Sweep Fie #upo/lods Position | Range (6f2) RBW/VEU Ref/Attn  Det/hvg Hodk Sucep Pie #ops/fiods Position |
i

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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det T70531_3117[001687 6Ghz_AP(d8] 'oC Corr (d8] Corrected Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) Margin NIl Non-Restricted Margin Aimuth Feight Pofarity
(GHy) Reading 2 Reading (@8) (@8) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 9.788 20.69 PK 37 173 0 4039 - - - - 68.2 -27.81 0-360 150 H
3 10.354 19.75 PK 37.5 -16.8 0 40.45 - - 68.2 -27.75 0-360 150 H
5 *15.546 18.58 PK 39.8 145 0 43.88 - - 74 -30.12 B B 0-360 250 H
2 9.703 209 PK 36.8 -17.8 0 39.9 - - - - 68.2 -28.3 0-360 250 v
4 10.36 19.17 PK 375 -16.7 0 39.97 - 68.2 -28.23 0-360 150 v
6 *15.537 19.02 PK 39.7 -14.5 0 44.22 - - 74 -29.78 B B 0-360 250 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788480738-E4V2
FCC ID: ASLSMAGO5K

DATE: MAY 30, 2018

MID CHANNEL HORIZONTAL

H@UL SUWON Lok Chamber 2 15 Moy 2818 13:32:18
Rodioted Emissions 3-Meters
Pro ject Number:4788488738
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :UNIT_5.2 HQRM 11n_| HT2B 5204
9y Tested by: 84839
8a
E
c 78
o
N N U
5
5 &g
&
] -
3 50 Avg Limit (dBulU/m) o
3
& M
<
4@ a .
MWNWV -
38 AR 2
Paarl W Al
20
1 18 18
Frequency (GHz)
Forge &) REU/UEN Ref/Bin Do1/frg To Seeop Ple “Hope/lode Fosit Range (6z) REU/VB RefTBtin Det/fug Sucen Plo ™ Foupe/lode Position
;1 1HG-38)/38k  81/1B  PERK/LogPu Hnses(outo) €001 2 5:6.15-18 1H(-3dB)/30k 8778 PEA Insec(huto) HaKH degs 25
3:5.86-6.15 s 0, S e ogF Soraen 361 HAKH
11@\JL SUWON Lab Chamber 2 15 Moy 2018 13:32:18
Rodioted Emissions 3-Meters
Pro ject Number:4788480738
180 Client:Samsung
Config:EUT / Adapter / Earphone
Mode :UNIT_5.2_HARM_11n HTEB 5208
9y Tested bg.54899
80
5 7B
2 NI E U
0
> 68
&
~
3 = Avg Limit (dBul/m)
5 50
[an]
K S]
N 4 o
4@ 200
38
28
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBU Ref/Attn  Dot/fvg Mode Sueep Pts #5wps/ods Fosition | Range (Biz) REU/VB Ref/Atin  Dot/fug Hode Sucen Pts #5ups/liode Fosition |
|

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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det T70531_3117[001687 6GHz_HP[dB] 'oC Corr (a8] Corrected ‘Avg Lt (dBuv/m) Margin Peak Limit (aB0V/m) Margin UNIT Non Restricted Margin ‘Azimath Heght Potarity
(GHy) Reading 2 Reading (@8) (@8) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 9.7 20.86 PK 36.8 -17.8 0 39.86 - - - - 68.2 2834 0-360 150 H
3 10.4 18.65 PK 37.5 -16.4 0 39.75 - - 682 -28.45 0-360 150 H
5 *156 19.06 PK 39.8 145 0 44.36 - - 74 -29.64 B B 0-360 250 H
2 *9.488 20.54 PK 36.6 -17.8 0 3934 - - 74 -34.66 B B 0-360 250 v
4 10.4 19.7 PK 375 -16.4 0 408 - 68.2 -27.4 0-360 250 v
6 *15.601 18.92 PK 39.8 -14.5 0 44.22 - - 74 -29.78 B B 0-360 150 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788480738-E4V2
FCC ID: ASLSMAGO5K

DATE: MAY 30, 2018

HIGH CHANNEL HORIZONTAL

I @UL SUWON Lab Chamber 2 15 Moy 2818 14:23:42
Radioted Emissions 3-Meters
Pro ject Number:47884808738
1868 Client:Samsung
Config EUT / Adapter / Earphone
Modic:ONTI_5.2 HARM_11n HT2B 5248
9y Tested by:B4899
80
3
c 76
c
N N U
5
2 68
N Avg Limit (dBul/m) -
= 5o
@ 5
2 |3
40 ’ e JTOTO Y
i et ad
M MW 5
39 A . o
»(WN&%WMMWW
26
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBU Ref/Attn  Det/fvg Mode Pts #5wps/lods Fo Range (6Hz) REU/VB Ref/Atin  Det/fug Hode Sucen Pts #5ups/llode Position
1:1-5,08 IHC-3B)/38  87/1  PERK/LogPur—Video nsec(Auto) 6301 HAXH 0- 6.15-18 M(-3dB)/30k  87/B PERK/LogPur-Video  32nsec(futo) 16k  MAXH 8-360degs 15
3:5.08-6.15 TMC-3dB)/38k  112/18 PEAK/LogPur—Uideo  3BmeecCAuto) 3881  MAXH B-36@de; N N
1@UL SUWON Lok Chaomber 2 15 Moy 2818 14:23:42
Rodioted Emissions 3-Meters
Pro ject Number:4788480738
166 Client:Samsun
Config EUT / Adapter / Earphone
Mode :ONIT 5.2 HARM 11n HT2B 5248
9g Tested by:B4839
8g
T o
t UNII Non—-Restricted BuU/n
0
> 68
£
i )
3 50 Avg Limit (dBul/m)
3 5]
<
S 4 o
48 g T
368
26
1 8 18
Frequency (GHz)
Range (6Hz) REU/VBU Ref/Attn  Det/Avg fode Susep Pts  #5ups/Mode Position | Range (62 REU/VE Ref/Attn  Det/fvg Hode Susep Pts 15ups/liode 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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det T70531_3117[001687 6Ghz_AP(d8] 'oC Corr (d8] Corrected Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) Margin Margin ‘Azmuth Feight Pofarity
(GHy) Reading 2 Reading (@8) (@8) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *9.18 20.89 PK 36.4 175 0 39.79 - - 74 -34.21 B B 0-360 150 H
3 10477 18.97 PK 37.5 -16.4 0 40.07 - - 68.2 -28.13 0-360 150 H
5 *15.722 19.49 PK 39.9 -14.8 0 44.59 - - 74 -29.41 B 0-360 250 H
2 *9.165 20.81 PK 36.4 -17.6 0 39.61 - - 74 -34.39 B B 0-360 250 v
4 10.481 18.79 PK 375 -16.4 0 39.89 - 68.2 -28.31 0-360 250 v
6 *15.718 19.73 PK 39.9 -14.9 0 44.73 - - 74 -29.27 B B 0-360 250 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

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

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWON Lok Chomber 2 17 Moy 2818 17:86:51

Restricted Bandedge

Project Number:4788488738
Client: Samsun

Config:EUT / Adapter / Earphone
Mode:ONTI_5.2 BE H_11n_HT4D_5198
195 Tested by:47989

. mmwvm&
- / Ay WJM

I

75

(dBulU/m) Horizontal

35
5 2BMHz/ 5.2
Frequency (GHz)
Range (GHz) RBU/UB Ref/Attn  Det/Avg Made Sucep Pto #sups/Mode FPosition | Renge (GHz) RBU/VBU Ref/fttn  Det/Avg Hode Sucep Pte #oups/fode Fosition
1:5°5.2 HC-6dB)/ M 187/8 PEAK/LogPur-Uideo  3nsecCAuto) 8881 MAXH 319 degs | 2:55.2 INC-6BO/3 187/ AUER/Pur fvg(RMS)  J5meec(Auto) BB1  1GBTAUG 319 degs 11

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 170531_3117[00168724] 10d8[dB] 'DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuV/m)
1 5.15 38.16 Pk 34 -15.3 0 56.86 - - 74 -17.14 319 110 H
2 *5.148 41.53 Pk 34 -15.3 0 60.23 - - 74 -13.77 319 110 H
3 5.15 26.55 RMS 34 -15.3 18 45.43 54 -8.57 - - 319 110 H
4 *5.146 27.2 RMS 34 -15.3 18 46.08 54 -7.92 - - 319 110 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788480738-E4V2
FCC ID: ASLSMAGO5K

DATE: MAY 30, 2018

VERTICAL PEAK AND AVERAGE PLOT

~UL SUWDN Lok Chamber 2

12
Restricted Bandedge
= Pro ject Number:4788488738
1 Clitnt: Samsung
Config:EUT / Adopter / Earphane
Mode:ONIT 5.2 BE U_11n HT4B 5190
195 Tested by:47989
95
5 es
.
C
o
> 7|:
‘e
N
)] =
2 6
°
55
a
45 o
35
5 2BMHz/ 5.2
Frequency (GHz)
Range (GH0) REU/UBH Ref/Atin  Det/ivg fode Suecp Pie #oupo/Mode Position | Remge (612 RBW/UBU Ref /At Det/fvg Motk Secer Pic  ¥opoifiode Position
HC-6d8)/3M K/ 2P ‘ ; v
Marker Frequency Meter Det. 170531_3117(00168724] 10dB(dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
{(dBuV) (dBuV/m)
1 5.15 36.68 Pk 34 -15.3 0 55.38 74 -18.62 334 163 v
2 5,062 39.48 Pk 33.9 152 0 58.18 - - 74 15.82 334 163 v
3 515 2636 RMS 34 153 18 45.24 54 8.76 334 163 v
7 *5.029 2711 RMS 339 152 18 45.99 54 8.01 334 163 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788480738-E4V2
FCC ID: ASLSMAGO5K

DATE: MAY 30, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H@UL SUWON Lob Chamber 2 15 Moy 2018 15:01:58
Rodioted Emissions 3-Meters
Pro ject Number:4788488738
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mcﬂ <:ONTI_5.2 HARM 11n HT4B 5198
17| TE‘:tEd by:B4899
86
3
c 78
o
N NI R U
5
5 6o
£ . AvaLlimit (dBuU/m I po——
3 50
@
<
- 1
42 J T
I8 W/»JMWM
it
28
1 1 18
Frequency (GHz)
Range (o) REUAVB Ref/Attn  Det/Avg fiods Pto  #upa/llods  Pos Range (o) REW/VE Ref/Attn  Det/fvg Hodk Sucep Pto #oups/ficds  Position
1:1-5.88 IHC-346)/30k 8118 PERK/LogPur—Video to) 6981 HAIH [ 5:6.15-18 1H(-3dB)/3k 87/ Bk LogPur-Video  Jensec(iuto) 18k KK B-30degs 25
315.66-6.15 MC3d60/38k  112/18 FEAK/Loghur-Video 38 0 3 o-
H@UL SUWON Lok Chamber 2 15 Moy 2818 15:81:58
Rodioted Emissions 3-Meters
Pro ject Number:4788488738
180 Client: Samsung
Config:EUT / Adapter / Earphone
Made:ONII 5.2 HARM 11n HT4B 5198
9Q Tested by:B4899
86
3 7@
v UNTT Non-Restrictec u
o
= 668
<
3 50 Avg Limit (dBul/m)
@
< 5
- o
2
40 P iaie sl
368
28
1 8 18
Frequency (GHz)
Range (o) REUAVE Ref /Attn  Det/fvg fods Sweep Fie #upo/lods Position | Range (6f2) RBW/VEU Ref/Attn  Det/hvg Hodk Sucep Pie #ops/fiods Position |
i

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: 4788480738-E4V2 DATE: MAY 30, 2018
FCC ID: ASLSMAGO5K

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 170531 3117[001687 6Ghz_HPLB] 'oC Corr (a8] Corrected ‘Avg Linit (dBuv/m) Margin Peak Limit (a80V/m) Margin UNII Non Restricted Margin ‘Azimath Heght Polarity
(6Ha) Reading 2) Reading (@8) (@8) (dBuv/m) (d8) (Degs) em)
(dBuY) (dBuv/m)
1 *9.18 21 PK 36.4 -17.5 0 39.9 74 34.1 B B 0-360 150 H
3 10.38 18.48 PK 375 -16.5 0 39.48 - - 68.2 -28.72 0-360 250 H
B *15.576 18.63 PK 39.8 -14.5 0 43.93 - - 74 -30.07 B B 0-360 150 H
2 9.229 21.07 PK 36.4 176 0 39.87 - 68.2 -28.33 0-360 150 v
4 10.38 18.53 PK 37.5 -16.5 0 39,53 - - 68.2 -28.67 0-360 250 v
6 *15.573 19.17 PK 39.8 -14.6 0 44.37 - - 74 -29.63 B B 0-360 150 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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