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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-C701F/DS
SERIAL NUMBER: R38J10TDQXT (RADIATED);
R38J10TDQ7J (CONDUCTED)
DATE TESTED: FEB 28, 2017 — MAR 09, 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

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

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

Approved & Released For

UL Korea, Ltd. By: Tested By:
o
= /Yo
CY Choi Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 789033 D02 General UNII Test Procedures New Rules v01r03

KDB 905462 D02 UNIlI DFS Compliance Procedures New Rules v02

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

ok wN -

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
X] Chamber 1
[ ] Chamber 2

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, Below 1GHz 4.14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

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

5.1.

DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, 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 14.23 26.49
5180 -5240
802.11n HT20 13.76 23.77
5190 - 5230 802.11n HT40 13.12 20.51
802.11a 14.21 26.36
5260-5320
802.11n HT20 14.04 25.35
5270 -5310 802.11n HT40 12.97 19.82
802.11a 14.24 26.55
5500 - 5700
802.11n HT20 14.12 25.82
5510 - 5690 802.11n HT40 13.03 20.09
802.11a 14.01 25.18
5745 - 5825
802.11n HT20 14.01 25.18
5755 - 5795 802.11n HT40 12.90 19.50
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency Range Antenna Gain
[MHZ] [dBi]
51 S%N—”51250 335
szgc,)\l ! 2950 343
54%l ! 2(7:25 -3.01
572%N—”53850 ~3.96

5.4. WORST-CASE CONFIGURATION AND MODE

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

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

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

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

802.11a mode: 6 Mbps

802.11n HT20 mode: MCSO0
802.11n HT40 mode: MCSO0
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5.5. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA20IWE R37H7JNHYW1SE3 N/A
Data Cable SAMSUNG EP-DN930CWE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A
1/0 CABLES
1/0 Cable List
Cable |Port # of identical |Connector [Cable Type |Cable Remarks
No ports Type Length (m)
1 DC Power 1 Mini-USB Shielded 1.0m N/A
2 Audio 2 Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

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

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 10-14-18
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-17-17
Preamplifier, 1000 MHz Sonoma 310N 351741 08-16-17
Preamplifier ETS 3115-PA 00167475 08-17-17
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-16-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-17-17
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z22 100418 11-25-17
Average Power Sensor R&S NRP-Z91 102681 08-16-17
Average Power Sensor Agilent/HP u2000 MY54270007 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100439 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100457 08-16-17
EMI Test Receive, 3 GHz R&S ESR3 101832 08-16-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-17-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-16-17
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-17-17
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-16-17
High Pass Filter 6GHz Micro-Tronics HPM17542 009 08-17-17
High Pass Filter 6GHz Micro-Tronics HPM17542 016 08-16-17
LISN R&S ENV-216 101836 08-16-17
LISN R&S ENV-216 101837 08-16-17
Attenuator PASTERNACK PE7087-10 A007 08-17-17
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver9.5

AC Line Conducted software UL UL EMC Ver9.5
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7. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
15.407 6dB Band width (5.8Ghz) 500KHz 16.34 MHz
15.407 TX Cond. Power 5.15-2.25, 5.25- <24dBm or 14.24 dBm
(@)2) 5.35 & 5.47-5.725 11+10Log(OBW) ’
15.407 < 30dBm or
@)@3) TX Cond. Power 5.725-5.825 17+10Log(OBW) 14.01 dBm
15.407 PSD (5.2,5.3,5.5GHz) <11dBm 3.983 dBm
(@)(®)
1 (53')‘(‘2)7 PSD (5.8GHz) 30dBm per 500kHz 0.697 dBm
15.207 (a) |AC Power Line conducted Section 10 46.81 dBuV (Pq)
emissions
Radiated
15.407 (b) Radiated Spurious Emission < 54dBuV/m 51.77 dBuV/m (Av)
& 15.209
1(?1';:3)7 Dynamic Frequency Selection N/A Condcuted Pass
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8. REFERENCE MEASUREMENTS RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v01r03 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS
ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
Mode B X Cycle [Correction Factor|Minimum VBW
[msec) |[msec]| [linear] [%] [dB] [kHz]
802.11a 1.395| 1.494 0.934| 93.4% 0.30 0.717
802.11n HT20 1.296| 1.394 0.930( 93.0% 0.32 0.772
802.11n HT40 0.636| 0.735 0.864| 86.4% 0.63 1.574

8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

[E=REEE<S

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

| SENSE:INT| | ALIGN AUTO |

06:00:21 PMFeb 24, 2017

TRACE|

Trig Delay-1.000 ms
TYpE[w

#Avg Type: RMS

PNO: Fast —»—
IFGai

Trig: RF Burst

Atten: 40 dB pelP

in:Low

3456

Ref 30.00 dBm

10 dBldiv
Log

20,0 bttt Ll bl
100

0.00

-0a

-200

-300
-40.0

500
B0.0

Center 5.500000000 GHz
Res BW 8 MHz

t 1.001 ms
t (4)
t (4)

1.395 ms (A)
1.494 ms (A)

Span 0 Hz
Sweep 3.000 ms (20001 pts)

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

#VBW 50 MHz

18.76 dBm
044dB
-0.80dB
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DUTY CYCLE 802.11n HT20 MODE

B Keysight Spectrum Analyzer - Swept SA o |6 ]
RL | RF |[soe bC | CcoORREC | | SENSE:NT] | ALIGN AUTO | 06:01:04 PM Feb 24, 2017
Trig Delay-1.000 ms #Avg Type: RMS TRACE|

Trig: RF Burst TYPE|
DET)

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

10 dBidiv__ Ref 30.00 dBm
Log

200} }
100

0.00

R}

200

=300

-0

500

Raulli]

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

FUNCTON VAL -
1 N t 1.001 ms 18.35dBm
t (A) 1.296 ms (A) -2.72dB
t (A) 1.394 ms (A) -2.563dB

Soom~NOOR

=
@
©

DUTY CYCLE 802.11n HT40 MODE

B Keysight Spectrum Analyzer - Swept SA ==
RL | RF |soa bpC | CcORREC | | SENSE:NT| | ALIGN AUTO 06:02:23 PM Feb 24, 2017
Trig Delay-400.0 us #Avg Type: RMS TRACE|
PNO: Fast —»—  Trig: RF Burst
IFGain:Low Atten: 40 dB

DET

10 dBrdiv__ Ref 30.00 dBm
Log

200

!
100
000

100

200

2300

-0

-50.0

Raulli]

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

[l wone TRclsel] X T v T Funciov [ Fuvcrionwon
1 N t 400.4 us 14.61 dBm
t (A) 635.5 us (A) -3.81dB
t (A) 7352 us (A) -0.21dB

Soom~NOaR

=
@
©
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8.3. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

8.3.1. 802.11a MODE IN THE 5.2 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5180 21.35
Mid 5200 21.36
High 5240 21.28
Worst 21.36

8.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

8.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5180 21.98
Mid 5200 22.57
High 5240 22.16
Worst 22.57

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5190 42.65
High 5230 42.51
Worst 42.65
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8.3.4. 802.11a MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5260 21.40
Mid 5300 21.30
High 5320 21.45
Worst 21.45

8.3.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Channel | Freauency 26 dB Bandwidth
[MHz] [MHz]
Low 5260 22.06
Mid 5300 22.26
High 5320 21.83
Worst 22.26

8.3.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5270 42.49
High 5310 42.84
Worst 42.84
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8.3.7. 802.11a MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5500 22.11
Mid 5580 21.67
High 5700 >1.89
Worst 22.11

8.3.8. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHZz]
Low 5500 22.22
Mid 5580 21.98
High 5700 22.06
Worst 22.22

8.3.9. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5510 43.06
Mid 5590 43.37
High 5670 42.88
Worst 43.37
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8.3.10. 802.11a MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5745 21.56
Mid 5785 21.54
High 5825 21,33
Worst 21.56

8.3.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5745 21.98
Mid 5785 22.27
High 5825 21.86
Worst 2227

8.3.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequenc 26 dB Bandwidth
Channel au v wi
[MHz] [MHz]
Low 5755 42.29
High 5795 42.54
Worst 42.54
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8.3.13. 26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

Weyerght Specirum Ansyze: - Qccupied BV Keyamght Specirum Analyaes - Occupied BW

RL z 2 NSE.D G 015557 AL F 0 R =0 Lich

] Center Freq: 5.180000000 GHz Radio Std: N ] Center Freq: 5.200000000 GHz
e Trig: FreeRun AvglHeld: 100100 e Trig:FreeRun AvglHold: 100/100
#iFGaln-Low sAnen: 30 6 Radio Device: BTS #FGalnLow satten: 30 a8 Radio Device: 8TS

10 dBidiv Ref 20.00 dBm 0 dB/div Ref 20.00 dBm
Log Log
Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
_#R!s BW Z'ZD kHz #VEII\_J GBI]__kHz Sw:gp 1.333_ms #Res B_W ZZQ kHz #VBW 680 kHz Eweeq 1_.3:13 ms|

Occupied Bandwidth Total Power 19.9 dBm Occupied Bandwidth Total Power 19.7 dBm

16.707 MHz 16.794 MHz
Transmit Freq Error 40.907 kHz OBW Power 99.00 % Transmit Freq Error 29.870 kHz OBW Power 99.00 %
x dB Bandwidth 21.35 MHz x dB -26.00 dB x dB Bandwidth 21.36 MHz xdB -26.00 dB
s i Alignment Completed

11a Mode High Channel

Keysight Spectrum Aralyzer - Dccupied BW o -
AL 5 i 01157301 P ar 06, 2017
] Center Freq: 8.240000000 GHz Radio $td: None
e Trig: FreeRun AvalHeld: 1001100
#FGainLow #Aten: 30dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.24 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 19.7 dBm
16.725 MHz
Transmit Freq Error 43.432 KHz OBW Power 99.00 %
x dB Bandwidth 21.28 MHz x dB -26.00 dB
g s
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

wwmu ‘Dccupied BW

=],
02:08:07 PM Mar 06, 2017

wwmu Decapied B8

=
02:07:34 Phiar 08, 2017

] Cemeanq 180000000 Gz Radio $td: None l Cemer Frea: s:uoooom GHz Radio Std: None
. Avg|Hold: 1001100 o Trig: Fi ‘AvgiHold: 1001100
AFGaln:Low !An-n‘ Eﬂ ﬂEl Radio Device: BTS #FGaindow IAlun JD IIB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm

Log Log
Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms [#Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 19.9 dBm Occupied Bandwidth Total Power 16.8 dBm

17.857 MHz 17.818 MHz
Transmit Freq Error 44.196 kHz OBW Power 99.00 % Transmit Freq Error 50.883 kHz OBW Power 99.00 %
x dB Bandwidth 21.98 MHz x dB -26.00 dB x dB Bandwidth 22.57 MHz x dB -26.00 dB

11n HT20 Mode ngh Channel

I ——

#F Galn:Low

Center Freq: 5.240000000 GHz
. Trig: FreeRun AvgiHold: 100100
Shtien. 3048

=
02,0705 PH Mar 06, 2017
Radio Std: Nane

Radio Device: BTS

il Ref 20.00 dBm

d
Log

Center 5.24 GHz

Span 40 MHz

#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 19.7 dBm
17.845 MHz
Transmit Freq Error 36.230 kHz OBW Power 99.00 %
x dB Bandwidth 22.16 MHz x dB -26.00 dB
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UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

Keysght Spectrum hnslyzes - Dccupied BW = )

AL 5 a 02:13:21 P Mar 06, 2017
] Center Freq: 5.150000000 GHz Radio $td: None

. Trig: FreeRun

H
AvalHeld: 1001100

Gainton | #Atten: 30 dB

11n HT40 Mode High Channel

Veysight Specirum Arabyzes - Occupied BW
AL ¢

0
S

NT} 1 ALIGN 02:13:51 PH
l Center Freq: 5.230000000 GHz Radio Sta: None
v Trig: FreeRun ‘AvgiHold: 1001100

Radio Device: BTS SfGaintow | BAmen: 30 dB Radio Device: BTS.
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm

Log Log
Center 5.19 GHz Span 80 MHz Center 5.23 GHz Span 80 MHz
ras B OR ke i R Sweon -1 e prus oW O L B2 Swaon 1333

Occupied Bandwidth Total Power 19.5dBm Occupied Bandwidth Total Power 18.3 dBm

36.132 MHz 36.120 MHz
Transmit Freq Error 51.256 kHz OBW Power 99.00 % Transmit Freq Error 58.297 kHz OBW Power 99.00 %
x dB Bandwidth 42.65 MHz x dB -26.00 dB x dB Bandwidth 42.51 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Mlddle Channel

Keysight Spectrum Aralyzer - Occupied W
AL F

AFGain:Low

'cmerrnq neoooomsn
AvalHeld: 1001100

=],
BH Mar 06, 2017
Rmosm “Wone

wwm Decapied B8

Cemer Frea: saooooom GHz
Trig: ‘AvgiHold: 1001100

=
55103 hvlar 06,2017
Rﬂdln Sld Hone

!An-n‘ anaa Radic Device: BTS #FGainLow N l-ﬂn-n JD HB Radio Device: BTS.
0 dBidiv Ref 20.00 dBm 10 dB/div Ref 20.00 dBm

Log Log
Center 5.26 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms [#Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 20.1 dBm

16.698 MHz 16.700 MHz
Transmit Freq Error 42.769 kHz OBW Power 99.00 % Transmit Freq Error 55.220 kHz OBW Power 99.00 %
x dB Bandwidth 21.40 MHz x dB -26.00 dB x dB Bandwidth 21.30 MHz x dB -26.00 dB

11a Mode H|gh Channel

I — P
01:58:50 PH Mar 05, 2017
‘ Cen rwe F req: 6.320000000 GHz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 30a8 Radio Device: BTS
0 dBidiv Ref 20.00 dBm

Log
Center 5.32 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 19.5 dBm

16.732 MHz
Transmit Freq Error 49.083 kHz OBW Power 99.00 %
x dB Bandwidth 21.45 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

B — =) T — =)
02:06:51 PH Mar 06, 2017 it 18,217
] Cemeanq neoooomsn Radio Sud None l Cemer Frea: sauoooom GHz adio S Nome
. Avg|Hold: 1001100 o Trig: Fi ‘AvgiHold: 1001100
AFGaln:Low Mn-n‘ EEI ﬂB Radio Device: BTS #FGaindow IAlun JD IIB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm

Log Log ‘
Center 5.26 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms [#Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 20.2dBm Occupied Bandwidth Total Power 20.1 dBm

17.889 MHz 17.853 MHz
Transmit Freq Error 68.883 kHz OBW Power 99.00 % Transmit Freq Error 52.314 kHz OBW Power 99.00 %
x dB Bandwidth 22.06 MHz x dB -26.00 dB x dB Bandwidth 22.26 MHz x dB -26.00 dB

11n HT20 Mode High Channel

wwmu ‘Dccupied BW

C!meanq 5320000000 GHz

=],
02:10:10 PM Mar 06, 2017
Radio $td: None

e Trig: FreeRun AvalHeld: 1001100
AFGaln:Low Mn-n 3048 Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.32 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.5 dBm
17.836 MHz
Transmit Freq Error 65.739 kHz OBW Power 99.00 %
x dB Bandwidth 21.83 MHz x dB -26.00 dB
sc TATUS
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

Keysight Spectrum Aralyzer - Dccupied BW o - Keysight Spectram Analyze - Gccupied BW i == =}
AL 5 i 02:14:23 P ar 06, 2017 kL < v itk 02:15:01 Pabar 08,2007
] Center Freq: 6.270000000 GHz Radio $1d: Hone ' l Center Freq: 5.310000000 GHz Radio Sic: None ’
e Trig: FreeRun AvalHeld: 1001100 e Trig: FreeRun ‘AvgiHold: 1001100
#FGainLow #Aten: 30dB Radio Device: BTS #FGainow sAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center 5.27 GHz Span 80 MHz Center 5.31 GHz Span 80 MHz
[#Res BW 430 kHz #VBW 1.3 MHz Sweep 1.333ms [#Res BW 430 kHz #VBW 1.3 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 19.2dBm Occupied Bandwidth Total Power 16.0 dBm
36.145 MHz 36.109 MHz
Transmit Freq Error B81.488 kHz OBW Power 99.00 % Transmit Freq Error 77.374 kHz OBW Power 99.00 %
x dB Bandwidth 42.49 MHz x dB -26.00 dB x dB Bandwidth 42.84 MHz x dB -26.00 dB
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

I ——

= o ey D I

P Mar 06, 2017

] Center Freq: 5.500000000 GHz ey i ] —— Freq: 5.680000000 aiz Fadia § .
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow sAnen: 30 6 Radio Device: BTS HFGalnLow Radio Device: 8TS

10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 5.5 GHz Span 40 MHz Center 5.58 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth 19.8 dBm

16.733 MHz 16.776 MHz
Transmit Freq Error 55.471 kHz OBW Power 99.00 % Transmit Freq Error 37.910 kHz 99.00 %
x dB Bandwidth 22.11 MHz x dB -26.00 dB x dB Bandwidth 21.67 MHz -26.00 dB

11a Mode ngh Channel

I ——

=
02,0032 PH Mar 06, 2017

] Cer me Frea; 6700000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 3048 Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
!

Center 5.7 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 19.8 dBm

16.767 MHz
Transmit Freq Error 37.210 kHz OBW Power 99.00 %
x dB Bandwidth 21.89 MHz x dB -26.00 dB
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UNII 5.5 GHz IEEE 802.11n HT20 mode

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

I — P I — P
z T 021047 P Mar 05, 2017 I : L 02:11:23 PMMar 06, 2017
] CznverFqu 5600000000 GHz Radio Std: None ] Center Freq: 5.680000000 GHz Radio Std: None
e Trig: FreeRun AvglHeld: 100100 e Trig:FreeRun AvglHold: 100/100
HFGalnLow sAnen: 30 6 Radio Device: BTS #FGalnLow satten: 30 a8 Radio Device: 8TS

10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log ‘ Log
Center 5.5 GHz Span 40 MHz Center 5.58 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 20.3 dBm Occupied Bandwidth Total Power 20.0 dBm

17.815 MHz 17.819 MHz
Transmit Freq Error 50.850 kHz OBW Power 99.00 % Transmit Freq Error 27.478 kHz OBW Power 99.00 %
x dB Bandwidth 22.22 MHz x dB -26.00 dB x dB Bandwidth 21.98 MHz xdB -26.00 dB

11n HT20 Mode ngh Channel

I — P
z 0211155 PHMar 05, 2017
‘ Cen me F req: 6.700000000 GHz Radio Std: None
ws. Trig: FreeRun AvglHold: 1001100
HFGalnLow Shtian. 3048 Radio Device: BTS
10 dBidiv Ref 20.00 dBm

d
Log ‘

Center 5.7 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.0 dBm
17.795 MHz
Transmit Freq Error 52.150 kHz OBW Power 99.00 %
x dB Bandwidth 22.06 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 ——

P I — P
12:15:32 P Mar 05, 2017 I : L Szt 5 1]
] Cer me Frea; 8510000000 Gz Radio Std: None ] Center Freg: 5,860000000 GHz Radio Std: Non:
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow Shtian. 3048 Radio Device: BTS #FGalnLow Radio Device: 8TS

10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log ‘ Log
Center 5.51 GHz Span 80 MHz Center 5.55 GHz Span 80 MHz
#Res BW 430 kHz #VBW 1.3 MHz Sweep 1.333ms #Res BW 430 kHz #VBW 1.3 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 18.9 dBm Occupied Bandwidth 18.7 dBm

36.134 MHz 36.134 MHz
Transmit Freq Error B82.738 kHz OBW Power 99.00 % Transmit Freq Error 74.352 kHz 99.00 %
x dB Bandwidth 43.06 MHz x dB -26.00 dB x dB Bandwidth 43.37 MHz -26.00 dB

11n HT40 Mode ngh Channel

I ——

=
021637 P Mar 06, 2017

] Cer me Frea: 8670000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtien. 3048 Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log ‘
Center 5.67 GHz Span 80 MHz
#Res BW 430 kHz #VBW 1.3 MHz Sweep 1.333ms

Occupied Bandwidth Total Power 18.8 dBm

36.087 MHz
Transmit Freq Error 109.00 kHz OBW Power 99.00 %
x dB Bandwidth 42.88 MHz x dB -26.00 dB
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

I ——

P I — P
12,0149 P Mar 05, 2017 I OZLa 5 ]
] CmFmETlmﬁH Radio Std: None ] Center Freq: 5.785000000 GHz Radio Std: Non:
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow Shtian. 3048 Radio Device: BTS #FGalnLow Radio Device: 8TS

10 dBidiv Ref 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 220 kHz #VBW 680 kHz Sweep 1.333ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 19.7 dBm Occupied Bandwidth 19.8 dBm

16.745 MHz 16.722 MHz
Transmit Freq Error 35.415 kHz OBW Power 99.00 % Transmit Freq Error 47.306 kHz 99.00 %
x dB Bandwidth 21.56 MHz x dB -26.00 dB x dB Bandwidth 21.54 MHz -26.00 dB

11a Mode ngh Channel

I —

=
02,02:53 P Mar 06, 2017

] Cer me Frea; S.825000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 3048 Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
¥

Center 5.825 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 19.6 dBm

16.739 MHz
Transmit Freq Error 26.443 kHz OBW Power 99.00 %
x dB Bandwidth 21.38 MHz x dB -26.00 dB
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UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

I ——

| CmFmETlmﬁH

=
02,0531 P Mar 06, 2017

P —

Radio Std: Nane

cmnqmusammsn Radio Std: Non:

=
0zu500 M uaa 017

e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow Shtian. 3048 Radio Device: BTS #FGalnLow Radio Device: 8TS

10 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 220 kHz #VBW 680 kHz Sweep 1.333ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 19.5 dBm Occupied Bandwidth 19.8 dBm

17.859 MHz 17.829 MHz
Transmit Freq Error 47.963 kHz OBW Power 99.00 % Transmit Freq Error 40.694 kHz 99.00 %
x dB Bandwidth 21.98 MHz x dB -26.00 dB x dB Bandwidth 22.27 MHz -26.00 dB

11n HT20 Mode ngh Channel

I ——

02,04:15 P Mar 06, 2017

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

10 dBidiv Ref 20.00 dBm
Log ‘
Center 5.825 GHz Span 40 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 19.6 dBm

17.802 MHz
Transmit Freq Error 27.972 kHz OBW Power 99.00 %
x dB Bandwidth 21.86 MHz x dB -26.00 dB
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UNII 5.8 GHz IEEE 802.11n HT40 mode

I — P I — P
z 12:17:08 PHMar 05, 2017 I 02:17.37 PMMar 06, 2017
] Center Freq: 6765000000 GHz Radio Std: None ] c over Freg 5.796000000 GHz Radio Std: None
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow sAnen: 30 6 Radio Device: BTS HFGalnLow Radio Device: 8TS

10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
Center 5.755 GHz Span 80 MHz Center 5.795 GHz Span 80 MHz
#Res BW 430 kHz #VBW 1.3 MHz Sweep 1.333ms #Res BW 430 kHz #VBW 1.3 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 19.0 dBm Occupied Bandwidth 19.2 dBm

36.105 MHz 36.069 MHz

Transmit Freq Error 61.304 kHz OBW Power 99.00 % Transmit Freq Error 88.197 kHz 99.00 %

x dB Bandwidth 42.29 MHz x dB -26.00 dB x dB Bandwidth 42.54 MHz -26.00 dB
uso i) Alignment Completed
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FCC ID: ABLSMC701F

9. ANTENNA PORT TEST RESULTS
9.1. 6 dB BANDWIDTH

LIMITS
FCC §15.407

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01r03: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS

Page 34 of 201

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: 4787871150-E4V1

FCC ID: ABLSMC701F

DATE: MAR 10, 2017

9.1.1. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 5745 16.340 0.5
Mid 5785 16.340 0.5
High 5825 16.370 0.5
Worst 16.340

9.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 5745 17.580 0.5
Mid 5785 17.570 0.5
High 5825 17.580 0.5
Worst 17.570

9.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 5755 35.510 0.5
High 5795 35.090 0.5
Worst 35.090
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DATE: MAR 10, 2017

9.1.4. 6 dB BANDWIDTH PLOTS

IEEE 802.11a mode

11a Mode Low Channel

11a Mode Mlddle Channel

Weyeight Spectrum iralyzer - Occupied B =) T — =
AL v 01144:54 P ar 06, 2017 1145127 PhaMar 06, 2017
] C!meanq smoonmsn Radio Std: None | Cemer Freg: snsooom GHz Radio Std: None
s Avg|Hold: 1001100 e Trig: ‘AvglHold: 100/100
AFGaindLow Mn-n‘ 1naa Radic Device: BTS #FGainLow l-ﬂn-n mﬂB Radio Device: BTS.
10 dBidiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.785 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 19.7 dBm Occupied Bandwidth Total Power 18.4 dBm
16.524 MHz 16.521 MHz
Transmit Freq Error 27.929 kHz OBW Power 99.00 % Transmit Freq Error 25.662 kHz OBW Power 99.00 %
x dB Bandwidth 16.34 MHz x dB -6.00 dB x dB Bandwidth 16.34 MHz x dB -6.00 dB
usc m wsc TATUS
wwmu Decupied BW o -
101 P Mar 06, 2017
] C!meanq 5825000000 GHz Radio S Noma
e Trig: FreeRun Avg|Hold: 1001100
HFGaindow nn.n 1048 Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 5.825 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 19.2dBm
16.526 MHz
Transmit Freq Error 21.793 kHz OBW Power 99.00 %
x dB Bandwidth 16.37 MHz x dB -6.00 dB
usc m
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IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

wwmu ‘Dccupied BW

=],
PH Mar 06, 2017

wwmu Decapied B8

=
7:08 PHMar 05, 2017

] Cemeanq 5745000000 GHz Radio S Nama | Caner Fraq: 5785000000 GHz adio S Nome
e Trig: FreeRun Avg|Hold: 1001100 e Trig: FreeRun ‘AvglHold: 100/100
AFGaln:Low !An-n 1048 Radio Device: BTS #FGaindow sAten: 10 dB Radio Device: BTS

10 dBJdiv. Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.785 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms

Occupied Bandwidth Total Power 19.7 dBm Occupied Bandwidth Total Power 18.7 dBm

17.685 MHz 17.676 MHz

Transmit Freq Error 23.239 kHz OBW Power 99.00 % Transmit Freq Error 30.848 kHz OBW Power 99.00 %

x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.57 MHz x dB -6.00 dB
usc m wsc T

11n HT20 Mode ngh Channel

I ——

034637 P Mar 06, 2017

] Cer .m- Frea; S.825000000 Gz Radio Std: None
e Trig: FreeRun AvglHeld: 100100
HFGalnLow P Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
Center 5.825 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 19.3 dBm
17.680 MHz
Transmit Freq Error 19.193 kHz OBW Power 99.00 %
x dB Bandwidth 17.58 MHz x dB -6.00 dB
usc m
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IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

wwm, ‘Dccupied BW

=],
01:48:21 PM Mar 06, 2017

wwmu Decapied B8

] Center Freq: 6.785000000 GHz Radio Std: None | Center Freq: 6798000000 GHz
e Trig: FreeRun Avg|Hold: 1001100 »- Trig: FreeRun ‘AvglHold: 100/100
AFGainLow #Atten: 10 dB. Radio Device: BTS #FGainLow
10 dBidiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Log Log
Center 5.755 GHz Span 80 MHz Center 5.795 GHz Span 80 MHz
prtas B 1l ke P 300 ki Sveaap 8 [rus ove o0 VR 00 ki Hwasp v
Occupied Bandwidth Total Power 18.7 dBm Occupied Bandwidth 18.7 dBm
35.935 MHz 35.934 MHz
Transmit Freq Error B.168 kHz OBW Power 99.00 % Transmit Freq Error 1.131 kHz 99.00 %
x dB Bandwidth 35.51 MHz x dB -6.00 dB x dB Bandwidth 35.09 MHz -6.00 dB
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REPORT NO: 4787871150-E4V1 DATE: MAR 10, 2017
FCC ID: ABLSMC701F

9.2. OUTPUT POWER AND PPSD

LIMITS
FCC §15.407 (a) (1) (2) (3)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed

11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band

of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band.

TEST PROCEDURE

KDB 789033 Method SA-2 is used for PPSD. RBW set to1MHz(500kHz for the band 5.725-5.85
GHz, the VBW >= 3 x RBW, RMS detector and trace averaging). Peak marker value of the
spectrum is used for PSD. Add duty cycle correction factor.

KDB 789033 Method PM is used for output power. Duty cycle correction factor is already added
to the average output power results.
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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 -3.35

5250 - 5350 -3.43

5470 - 5725 -3.01

5725 - 5850 -3.96
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RESULTS

9.2.1. 802.11a MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain

Channel | Frequency| Min Directional | Directional

26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5180 21.35 -3.35 -3.35
Mid 5200 21.36 -3.35 -3.35
High 5240 21.28 -3.35 -3.35
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]] 0.30 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency | Meas Power Power

Power Limit Margin

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

Low 5180 14.23 24.00 -9.77

Mid 5200 14.04 24.00 -9.96

High 5240 13.81 24.00 -10.19

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 3.91 4.21 11.00 -6.79
Mid 5200 3.73 4.03 11.00 -6.97
High 5240 3.76 4.05 11.00 -6.95

Page 41 of 201

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: 4787871150-E4V1 DATE: MAR 10, 2017
FCC ID: ABLSMC701F

9.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain

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

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5180 21.98 -3.35 -3.35
Mid 5200 22.57 -3.35 -3.35
High 5240 22.16 -3.35 -3.35

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

| DutyCycle CF[dB]] 0.32 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency | Meas Power Power

Power Limit Margin

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

Low 5180 13.76 24.00 -10.24

Mid 5200 13.72 24.00 -10.28

High 5240 13.66 24.00 -10.34

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 3.49 3.81 11.00 -7.19
Mid 5200 3.60 3.91 11.00 -7.09
High 5240 3.40 3.71 11.00 -7.29
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9.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

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

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5190 42.65 -3.35 -3.35
High 5230 42.51 -3.35 -3.35

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]| 0.63

Included in Calculations of PPSD

Output Power Results

Channel | Frequency| Meas Power Power

Power Limit Margin

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

Low 5190 13.12 24.00 -10.88

High 5230 13.11 24.00 -10.89

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5190 -0.03 0.61 11.00 -10.39
High 5230 -0.26 0.37 11.00 -10.63

DATE: MAR 10, 2017
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9.2.4. 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 21.40 -3.43 -3.43
Mid 5300 21.30 -3.43 -3.43
High 5320 21.45 -3.43 -3.43
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]| 0.30 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency| Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5260 14.21 24.00 -9.79
Mid 5300 14.12 24.00 -9.88
High 5320 13.64 24.00 -10.36
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 3.91 4.21 11.00 -6.79
Mid 5300 3.76 4.06 11.00 -6.94
High 5320 3.37 3.66 11.00 -7.34
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DATE: MAR 10, 2017

9.2.5.802.11n HT20 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain

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

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5260 22.06 -3.43 -3.43
Mid 5300 22.26 -3.43 -3.43
High 5320 21.83 -3.43 -3.43

Limits

Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5260 24.00 24.00 11.00
Mid 5300 24.00 24.00 11.00
High 5320 24.00 24.00 11.00

| Duty Cycle CF[dB]] 0.32 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency | Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5260 14.04 24.00 -9.96
Mid 5300 13.96 24.00 -10.04
High 5320 14.42 24.00 -9.58
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 3.92 4.24 11.00 -6.76
Mid 5300 3.58 3.90 11.00 -7.10
High 5320 3.94 4.26 11.00 -6.74
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9.2.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain

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

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5270 42.49 -3.43 -3.43
High 5310 42.84 -3.43 -3.43

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]| 0.63 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency | Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5270 12.96 24.00 -11.04
High 5310 12.97 24.00 -11.03
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5270 -0.38 0.26 11.00 -10.74
High 5310 -0.85 -0.21 11.00 -11.21
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9.2.7. 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 22.11 -3.01 -3.01
Mid 5580 21.67 -3.01 -3.01
High 5700 21.89 -3.01 -3.01
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]| 0.30 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency| Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5500 14.24 24.00 -9.76
Mid 5580 14.00 24.00 -10.00
High 5700 13.82 24.00 -10.18
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 3.98 4.28 11.00 -6.72
Mid 5580 3.67 3.97 11.00 -7.03
High 5700 3.49 3.79 11.00 -7.21
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9.2.8.802.11n HT20 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain

Channel | Frequency| Min |Directional|Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5500 22.22 -3.01 -3.01
Mid 5580 21.98 -3.01 -3.01
High 5700 22.06 -3.01 -3.01
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5500 24.00 24.00 11.00
Mid 5580 24.00 24.00 11.00
High 5700 24.00 24.00 11.00
| Duty Cycle CF[dB]| 0.32 [included in Calculations of PPSD
Output Power Results
Channel | Frequency| Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5500 14.12 24.00 -9.88
Mid 5580 13.85 24.00 -10.15
High 5700 13.84 24.00 -10.16
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 3.73 4.04 11.00 -6.96
Mid 5580 3.56 3.87 11.00 -7.13
High 5700 3.61 3.92 11.00 -7.08
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9.2.9. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain

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

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5510 43.06 -3.01 -3.01
Mid 5590 43.37 -3.01 -3.01
High 5670 42.88 -3.01 -3.01

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]| 0.63 [included in Calculations of PPSD

Output Power Results

Channel | Frequency| Meas Power Power

Power Limit Margin

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

Low 5510 13.038 24.00 -10.97

Mid 5590 12.86 24.00 -11.14

High 5670 12.69 24.00 -11.31

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5510 -0.93 -0.30 11.00 -11.30
Mid 5590 -1.33 -0.70 11.00 -11.70
High 5670 -0.86 -0.23 11.00 -11.23
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9.2.10. 802.11a MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

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

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5745 21.56 -3.96 -3.96
Mid 5785 21.54 -3.96 -3.96
High 5825 21.38 -3.96 -3.96

Limits

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

| Duty Cycle CF[dB]] 0.30 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency| Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5745 13.82 24.00 -10.18
Mid 5785 14.01 24.00 -9.99
High 5825 13.81 24.00 -10.19
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 0.42 0.72 30.00 -29.28
Mid 5785 0.70 0.99 30.00 -29.01
High 5825 0.63 0.92 30.00 -29.08
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9.2.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5745 21.98 -3.96 -3.96
Mid 5785 22.27 -3.96 -3.96
High 5825 21.86 -3.96 -3.96
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5745 24.00 24.00 30.00
Mid 5785 24.00 24.00 30.00
High 5825 24.00 24.00 30.00
| Duty Cycle CF[dB]| 0.32 [included in Calculations of PPSD
Output Power Results
Channel | Frequency| Meas Power Power
Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 5745 13.79 24.00 -10.21
Mid 5785 14.01 24.00 -9.99
High 5825 13.79 24.00 -10.21
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 0.18 0.49 30.00 -29.51
Mid 5785 0.42 0.74 30.00 -29.26
High 5825 -0.08 0.24 30.00 -29.76
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9.2.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain

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

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5755 42.29 -3.96 -3.96
High 5795 42.54 -3.96 -3.96

Limits

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

| Duty Cycle CF[dB]| 0.63 [Included in Calculations of PPSD

Output Power Results

Channel | Frequency | Meas Power Power

Power Limit Margin

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

Low 5755 12.71 24.00 -11.29

High 5795 12.90 24.00 -11.10

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

[MHz] [dBm] [dBm] [dBm] [dB]
Low 5755 -3.82 -3.19 30.00 -33.19
High 5795 -3.79 -3.15 30.00 -33.15
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9.2.13. PPSD PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel
eyeight Specirom sl - st 54 = N ——
RL 2 02:3
I ) #Avg Type: RMS : | g Type:
PNO- Wido -+ Trig: Free Run AvglHeld: 100100 BHO: Wida ~»- Trig: FreeRu AvglHold: 100/100
1FGain:Low Anen: 3008 \FoainLow Atten: 30 48
0gaidlv__Ref 20.00 dBm o dmiciv_Ref 20.00 dBm
i ¢
Center 5.18000 GHz Span 35.00 MHz Center 5.20000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
usc sTarus wsa sTarus

11a Mode High Channel

i o
[
| #Avg Type:
PR Wide -~ Trig: FreeRun AvalHeld: 1001100
1FGain:Low Atien: 30 48
0gaidlv__Ref 20.00 dBm
Center 5.24000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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UNII 5.2 GHz IEEE 802.11n HT20 mode

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

T S =/r T e
2 [ 6, 2017 06, 2017
I #Avg Type: RMS mA 5 6 | g Type: 5 6
PNO Wido -w- Trig: FreeRun AvglHeld: 100100 Tree(a PNO Wida ~w- Trig: FreeRu AvglHold: 100/100
IFGain:Low Atten: 20 48 oeT IFGainLow Atten: 30 48
]:\F.m-- Ref 20.00 dBm zcnr div. Ref 20.00 dBm
Center 5.18000 GHz Span 35.00 MHz Center 5.20000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
s smanus sc stamus

11n HT20 Mode ngh Channel

KW"WN""NMI Swept5h —
I P Mg
.1{‘““" Ref 20.00 dBm
¢
Center 5.24000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

P —

P

| #Avg Type: RMS | g Type:
FNO Fast -+~ Trig: Free Run AvglHeld: 100100 PHO-Fast e~ Trig: FreeRun AvglHold: 100/100
Low Atten: 20 48 IFGain:Low Atten: 30 48
0diidiv - Ref 20.00 dBm 0 :ur div. Ref 20.00 dBm

Log og
Center 5.19000 GHz Span 60.00 MHz Center 5.23000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
s smanus sc
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel Primary

11a Mode Middle Channel Secondary

—— I ——
24
I #Avg Type: RMS | g Type:
FNO- Wigo -+~ Trig: FreeRun AvgiHold: 100100 BNO: Wide ~s- Trig: FreeRu AvgiHold: 1001100
IFGain:Low Atten: 20 48 IFGainLow Atten: 30 48
]:JF.:.\-- Ref 20.00 dBm EL{IF div Ref 20.00 dBm

Center 5.26000 GHz Span 35.00 MHz Center 5.30000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
uso sc

11a Mode ngh Channel Primary

P —

#Avg Type:
AvgHeld: o

PNO- Wido -+ Trig: Free Run
IFGain:Low Atten: 30 48

]:JF.:.\-- Ref 20.00 dBm

Center 5.32000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Sweep 1.333 ms (20001 pts)

Span 35.00 MHz

Page 56 of 201

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: 4787871150-E4V1
FCC ID: ABLSMC701F

DATE: MAR 10, 2017

UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

S

| HAvg Type: RMS
O Whde s Trig: FreeRun AuglHold: 1001100
{FGainLow Atten: 30 d8

];N.m- Ref 20.00 dBm

P

@ Type: e
BHO: Wida ~»- Trig: FreeRu AvglHold: 1001100 vee|
IFGain:Low Atten: 30 48 oel

zgnr div Ref 20.00 dBm

Center 5.26000 GHz
#Res BW 1.0 MHz

uso i Alignment Completed

Span 35.00 MHz

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

Center 5.30000 GHz Span 35.00 MHz

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

#Res BW 1.0 MHz
=

11n HT20 Mode ngh Channel

P —

| HAvg Type: RMS
O Whde s Trig: FreeRun AuglHold: 1001100
{FGainLow Atten: 30 d8

]:JF.:.\-- Ref 20.00 dBm

Center 5.32000 GHz

Span 35.00 MHz
#Res BW 1.0 MHz

#VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

P —

P

| #Avg Type: RMS | 9 Type:
FNO Fast -+~ Trig: Free Run AvglHeld: 100100 PHO-Fast e~ Trig: FreeRun AvglHold: 100/100
Low Atten: 20 48 IFGain:Low Atten: 30 48
0diidiv - Ref 20.00 dBm 0 ;-r div. Ref 20.00 dBm

Log ag
Center 5.27000 GHz Span 60.00 MHz Center 5.31000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
s smanus sc
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

—— I ——
53
| HAvg Type: RMS | a Type:
FNO-Wido -+~ Trig: Free Run AvglHeld: 100100 BNO: Wide ~s- Trig: FreeRu AvgiHold: 1001100
TFGain:Low Aten: 30 48 IFGainLow Atten: 30 48
]:JF.:.\-- Ref 20.00 dBm EL{IF div Ref 20.00 dBm

Center 5.50000 GHz Span 35.00 MHz Center 5.58000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
s smanus sc stamus

11a Mode ngh Channel

—
]
] #Avg Type: RMS
FNO-Wido -+ Trig: FreeRun AvglHeld: 100100
IFGain:Low Atten: 30 48
];N.m- Ref 20.00 dBm

Center 5.70000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
uso i Alignment Completed BAT,
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UNII 5.5 GHz IEEE 802.11n HT20 mode

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

e S r=y For i ey =
2 G 6, 2017 I 02:41:44 PHMar 06, 2017
I #Avg Type: RMS 5 6 | g Type: TRACE 5
PNO Wido -w- Trig: FreeRun AvglHeld: 100100 Tree(a PNO Wida ~w- Trig: FreeRu AvglHold: 100/100
IFGain:Low Atten: 20 48 oeT IFGainLow Atten: 30 48
]:\F.m-- Ref 20.00 dBm zcnr div. Ref 20.00 dBm
Center 5.50000 GHz Span 35.00 MHz Center 5.58000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
s smanus sc stamus

11n HT20 Mode ngh Channel

—
iz
I #Avg Type: RMS T
PNO- Wido -+~ Trig: Free Run AvglHeld: 1001100
1FGain:Low Arten: 30 48
0 deiey__Ref 20.00 dBm
Center 5.70000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
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UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel 11n HT40 Mode Middle Channel

qug'llip«mumhulyxu Swest SA o[- wmmmms Swept 54 o || e
2 15,0439 P Mar 05, 2017 I 05105:16 PMMar 06, 2017
| HAvg Type: RMS s 56 ] a Type: Trace] ‘
PNOFast -s-  Trig: FreeRun AvglHeld: 100100 Tree(a PHO-Fast e~ Trig: FreeRun AvglHold: 100/100
Low Atten: 20 48 oeT IFGain:Low Atten: 30 48
]:\F.m-- Ref 20.00 dBm zcnr div. Ref 20.00 dBm
Center 5.51000 GHz Span 60.00 MHz Center 5.55000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
s smanus sc stamus

11n HT40 Mode ngh Channel

F——
0
] #Avg Type: RMS
FNO Fost ~»-  Trig: Free Run AviiHeld: 106100
IFGain:Low Atten: 30 d8
0 dBidi Ref 20.00 dBm
og
Center 5.67000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
uso smanus
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

—— P —
[ LIGH
| HAvg Type: RMS ] g Type: RIS
FNO-Wido -+~ Trig: Free Run AvglHeld: 100100 BNO: Wida -+~ Trig: FreeRu AvglHold: 100/100
IFGain:Low Atten: 20 48 IFGainLow Atton: 30 48
]:JF.:.\-- Ref 20.00 dBm 2;‘!’ div Ref 20.00 dBm

Center 5.74500 GHz Span 35.00 MHz Center 5.78500 GHz Span 35.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.333 ms (20001 pts) #Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.333 ms (20001 pts)
usc STATUS wsa i Alignment Completed s1aTUS

11a Mode ngh Channel

—
[
I #Avg Type: RMS
NG Wido -+~ Trig: FreeRun AvglHeld: 100100
1FGain:Low Arten: 30 48
]:N.m-- Ref 20.00 dBm

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

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

P —

| HAvg Type: RMS
O Whde s Trig: FreeRun AuglHold: 1001100
{FGainLow Atten: 30 d8

]:JF.:.\-- Ref 20.00 dBm

S

| #Avg Type: RMS

FHG- Wiida ~»- Trig: FreeRun AvglHold: 1001100
IFGainLow Auten: 30 dB

7.:.'"- div. Ref 20.00 dBm

Center 5.74500 GHz
#Res BW 510 kHz
s

Span 35.00 MHz

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

Center 5.78500 GHz
#Res BW 510 kHz

s i Alignment Completed

Span 35.00 MHz

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

11n HT20 Mode ngh Channel

P —

#Avg Type: RMS
AvglHeld: 100100

PNO- Wido -+ Trig: Free Run
IFGain:Low Atten: 30 48

]:JF.:.\-- Ref 20.00 dBm

Center 5.82500 GHz
#Res BW 510 kHz

Span 35.00 MHz

#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

11n HT40 Mode ngh Channel

P —

P

] HAvg Type: RMS | a Type:
FNO Fast -+~ Trig: Free Run AvglHeld: 100100 PHO-Fast e~ Trig: FreeRun AvglHold: 100/100
Low Atten: 20 48 IFGain:Low Atten: 30 48
0diidiv - Ref 20.00 dBm 0 :ur div. Ref 20.00 dBm

Log og

Center 5.75500 GHz Span 60.00 MHz Center 5.79500 GHz Span 60.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.333 ms (20001 pts) #Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.333 ms (20001 pts)
s smanus sc
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10. TRANSMITTER ABOVE 1 GHz

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

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

FCC §15.407 (b)

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

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

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

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

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

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

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

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

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

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

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

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

TEST PROCEDURE

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

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

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

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

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

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

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

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

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

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

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

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uV/m)

Although these tests were performed other than open area test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 937606.
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10.1.5.2 GHz

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWDN Lab Chamber 1 9 Mar 2817 ap:15:19

Restricted Bondedge

- Project Number:4787871158

1 Client: Sansun

Config:EUT / Adepter / Earphone
Mode :ONII_5.2_BE H_11a 5180

185 Tested by:Chan Park /“MWM'“\

95 { r-"“"\\\
|
— |
It |
£ 85 |
: // \ \
N
5 | |
0 = I
T 7 { \
. \
£ \
> 65 by A
> Jai g / \
@ &
o .
u - Average Limit (dBu
- I Pt pabir-- L AT ;LN
55¢ o e T e b e W PO e
4
45 A .4
P O W e
35
5 28MHz/ 5.2
Frequency (GHz)
Range (GHz) RBU/UBY Ref/Atin  Det/Avg Mode Sweep Pts  #Swps/Mode  Position Renge (GHz) RBI/UBW Ref/ftin  Det/Avg Mode Swesp Pt  #Sups/Mode Positian
1:5-5.2 1MC-6dB)/3M 187/8 PEAK/LogPur-Video  Bmsec(Auto) BBBI  MAXH 157 degs 2:5-5.2 1M(-6dB) /3N 187/8 AVER/Pur Avg (RMS. 35msec (Aut i ] 188TAVG 157 degs 179

HORIZONTAL DATA
Trace Markers

Meter

Corrected Average . N N
Frequency € 3117(001687 | 10dB_Att(dB X eral Margin Peak Limit PK Margin Azimuth Height §
Marker ate) Reading Det 171150619 ) DC Corr (dB) Reading Limit ) dBev/m) ) (Degs) om) Polarity
(dBuv) - (dBuV/m) (dBuV/m) 8
1 *5.15 45.61 Pk 34.2 -24.2 0 55.61 - - 74 -18.39 157 179 H
2 *5.15 52.22 Pk 34.2 -24.2 0 62.22 - - 74 -11.78 157 179 H
3 *5.15 34 RMS 34.2 -24.1 3 44.4 54 -9.6 - - 157 179 H
2 *5.127 37.35 RMS 342 241 3 47.75 54 6.25 B B 157 179 H

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

Pk - Peak detector

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

UL SUWDN Lok Chamber 1 S Mar 2817

12 Bg:24:51
Restricted Baondedge
= Pro ject Number:4787871158
N Client: Samsung
Config:EUT / Adapter / Earphone
Mode:ONII 5.2 BE U 11a 51808
195 Tested byiChan Park
Akl Al
o5 [ -\|
f \
85 f \

75

| | |

65 »MJ \JK """
Wy

Averoge Limit (dBulf/m) W

55 ‘ - (-

(dBuU/m) Uertical

s )N}

45

O~

3
o
35
5 2BMHz/ 5.2
Frequency (GHz)
Range (GHz) REU/UBY Ref/Atin  Det/Avg Mode Sweep Fts  #Swps/Mode Fosition Renge (BHz) RBU/UBW Ref/ftin  Det/fAvg Mode Swesp Pt  #Sups/Mode Positian
¥ dE K/ Lo Ji F E MAX e
Trace Markers
Meter 3117(00168 Corrected Average i i i K i
Frequency © 10dB_Att(dB § Margin Peak Limit PK Margin Azimuth Height }
Marker i Reading Det 717)_15061 ) DC Corr (dB) Reading Limit ) (dBuv/m) () (egs) om) Polarity
(dBuv) 9 (dBuV/m) (dBuV/m) Y €
1 *5.15 43.25 Pk 34.2 -24.2 0 53.25 - - 74 -20.75 145 280 \2
2 *5.052 46.32 Pk 34.1 -24.4 0 56.02 - 74 -17.98 145 280 \
3 *5.15 32.62 RMS 34.2 -24.1 3 43.02 54 -10.98 - - 145 280 \
4 *5.127 33.66 RMS 34.2 -24.1 3 44.06 54 -9.94 - - 145 280 \2

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

RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

| HZUL SUWON Lab Chamber 1 6 Mar 2817 17:37:24
Rodioted Emissions 3-Meters
Project Number:4787871158
188 Cliient:Samsung
Config:EUT / Adapter / Earphone
Mede:ONII_5.2 HARM_ 110 5188
90 Tdsted byiSteven Kim
80
E
c 78
o
N it
5
2 66
E A Limit (dBul/m)
D] 5@ Vg Im L u m
[an]
<
44
! y MW“MWM’~ "
L= A o h
28
1 18 18
Frequency (GHz)
Range (6Hz) REW/BN  Ref/Attn Det/Avg fods Sueep Pts #5ups/lode Position Range (6Hz) REWUBN  Fef/Atin Det/fvg Node Suep Pts #5ups/liode Position
1:1-5.88 IHC-38)/3B  87/B  PERK/LogPur—Video  |1Bnsec(futo) EBB1  HAXH B-36Bdegs | 5:6.15-18 M(-3dB)/30k  BI/B  PEAK/LogPur-Uideo 32bnsec(Auto) 1Bk HAXH 8-36Bdegs H
3:5,86-6. 15 HC-38)/38  112/18  PEAK/LogPur-Uideo  3nsectAuto) 3081  HAX 8-368deq
I @UL SUWON Lok Chamber 1 6 Mor 2617 17:37:24
Rodicted Emissions 3-Meters
Pro ject Number:4787871150
180 Client:Samsung
Config EUT / Adopter / Earphone
Mcde:ONII 5.2 HARM 11a 5188
90 Tested byiSteven Kim
80
5 7@
¥ N
C
0
> 66
&
~ -
> Avg Limit (dBulU/m)
> 58 pas
[an]
3 i &
o
40
2
o
368
20
1 8 18
Frequency (GHz)
Range (6Hz) REUUBH  Ref/Attn Del/Avg flode Sueep Pts  #9ups/Mode Fosition Range (6Hz) REU/BH  Ref/Atin Dot/fvg Hode Sucep Pts #5upo/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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LOW CHANNEL DATA
Trace Markers

Meter 3117(0016 Corrected UNII Non-

Marker Frequency Reading Det #747)_150 5Ghz_LP(d DC Corr Reading Avg Limit Margin Peak Limit Margin Restricted Margin Azimuth Height Polarity
(GHz) dBuv) 619 B) (dB) (dBuv/m) (dBuV/m) (dB) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *1.25 44.27 PK 283 -39.6 0 32.97 - - 74 -41.03 - - 0-360 150 H
2 *1.25 44.6 PK 283 -39.6 0 333 - - 74 -40.7 - - 0-360 250 \
3 10.359 34.93 PK 37.8 -28.3 0 44.43 - - - - 68.2 -23.77 0-360 250 H
5 *15.541 23.09 PK 40.3 -20.2 0 43.19 - - 74 -30.81 - - 0-360 150 H
4 10.364 37.37 PK 37.8 -28.2 0 46.97 - - - - 68.2 -21.23 0-360 250 \
6 *15.538 23.43 PK 40.2 -20.4 0 43.23 - - 74 -30.77 - - 0-360 250 v
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency Meter 3117(001687 Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height )
(GHa) Reading Det 17) 150619 6Ghz_HP(dB) DC Corr (dB) Reading (dBuv/m) @B) (dBuv/m) B) Restricted @B) (Degs) em) Polarity
(dBuv) (dBuV/m) (dBuV/m)
10.363 46.15 PK-U 37.8 -28.3 0 55.65 - - - - 68.2 -12.55 347 260 H
10.36 46.1 PK-U 37.8 -28.3 0 55.6 - - - - 68.2 -12.6 290 236 )

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

PK-U - U-NII: Maximum Peak
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MID CHANNEL HORIZONTAL

x [ZUL SUWON Lok Chamber 1 6 Mar 2817 18:12:23
Rodioted Emissions 3-Meters
Pro ject Number:4787871158
180 Cljient : Samsung
Cohfig:EUT / Adapter / Earphone
Mode:ONII 5.2 HARM 11a 5288
90 Tebted byiSteven Kim
8g
T
T 7.
o -
N III Non-Restricted (dB
]
2 68
&
imi C
S} 50 Avg Limit (dBul/m)
@
S
48
1 ) "
38 9 Ao
26
1 8 18
Frequency (GHz)
Range (6Hz) REWUBN  Ref/Attn Det/Avg fods Pts  #oups/Mode Fosition Range (6z) REU/UBN  Ref/Atin Det/vg Node 5 Pts #5ups/Mode Position
1:1-5.88 HG-38)/38  87/B  PERK/LogPur— ideo HKH 8- 5:6.15-18 MC-3dB)/3k  BI/B  PEAK/LogPur-Uideo 32nsec(huto) 1Bk HAXH 8-368degs H
3:5.05-6.15 MC-38)/38  112/18  PEAK/LogPur—Vidso
I @UL SUWON Lok Chamber 1 6 Mar 2617 18:12:23
Rodioted Emissions 3-Meters
Project Number:4787871158
180 Client:Samsung
Config EUT / Adapter / Earphone
Mode:ONII_5.2 HARM_11a_5288
90 Tested byiSteven Kim
80
5 7@
t | 1B
0
> 68
i
> A i B
5 ol Ava Limit (dBuU/m
5 56 4
[as]
K i 3
(s}
46
2
o
368
28
1 jiz] 8
Frequency (GHz)
Range (6Hz) REWBN  Ref/Attn Det/Avg fods Sueep Pts  #5ups/Mode Position Range (62 REU/UBN  Ref/Attn Det/fvg Node Sucep Pts  #5ups/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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MID CHANNEL DATA

Trace Markers

f Meter 3117(0016 SGhz_LP(d pCC Corrected Avg Limit M peak Limit v UNII Non- M A th Height
Marker 'Tg‘:f';w Reading Det 8717)_150 ZE-) ‘d;" Reading } d‘:f v‘;"" ;’:;” 1:: V‘/"”' (:'Bg)‘" Restricted ;’:;” (IE"'“”} (E‘g) Polarity
i (dBuv) 619 (dBuV/m) v v (dBuV/m) <8 o
1 *1.25 43.84 PK 283 -39.6 0 32.54 - - 74 -41.46 - - 0-360 150 H
2 *1.25 44.96 PK 283 -39.6 0 33.66 - - 74 -40.34 - - 0-360 250 v
3 10.402 33.95 PK 37.8 -27.8 0 43.95 - - - - 68.2 -24.25 0-360 250 H
5 *15.601 20.98 PK 40.3 -18.4 0 42.88 - - 74 -31.12 - - 0-360 250 H
4 10.399 36.42 PK 37.8 -27.8 0 46.42 - - - - 68.2 -21.78 0-360 250 \%
6 *15.603 21.41 PK 40.3 -18.4 0 4331 - - 74 -30.69 - - 0-360 250 \"
. . .
- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Frequency Met?r 3117(001687 C°"e‘_t9d Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height )
(GHz) Reading Det 17).150619 6Ghz_HP(dB) DC Corr (dB) Reading (dBuv/m) 8) (dBuv/m) @B) Restricted @8) (Degs) (om) Polarity
(dBuv) . (dBuV/m) (dBuV/m)
10.402 45.6 PK-U 37.8 -27.8 0 55.6 - - - - 68.2 -12.6 342 287 H
10.4 47.79 PK-U 37.8 -27.8 0 57.79 - - - - 68.2 -10.41 275 251 \

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

PK-U - U-NII: Maximum Peak
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HIGH CHANNEL HORIZONTAL

1 @UL SUWON Lab Chamber 1 6 Mor 2017 18:44:27
Rodioted Emissions 3-Meters
Project Number:4787871158
180 Cljent:Samsung
Cohfig EUT / Adapter / Earphone
Mode :ONTT_5.2_HARM_11a_5248
90 Tebted byiSteven Kim
86
E
c 7B
c
N atrlc Bu
5
2 64
e — T
3 50 Avg Limit (dBul/m) ]
2 o 3 5
: ? e
N L e
48 j i A Lo
' St s
33 Q o
L el
28
1 jz] 18
Frequency (GHz)
Range (6Hz) REW/BU  Ref/ftin Det/fivg fode Pts  #5ups/Mode Fo Range (GHz) RGUMBH  Ref/ftin Det/fvg Node Sucep Pte #oups/fode Fosition
1:1-5.88 ING-3B)/38  §7/B  PEAK/LogPur—Video to) BBB1 MR 0-. 5:6.15-18 M-3dB)/38k  B1/B  PEAK/LogPur-Video 32nsec(huto) 16k MAXH 0-ddegs H
3:5.06-6.15 IHC-3dB)/3Bk  112/18  PEAK/LogPur-Uideo 38 ST 8-368deq
! EUL SUWON Lob Chamber 1 6 Mar 2817 18:44:27
Rodioted Emissions 3-Meters
Pro ject Number:4787871158
180 Client: Samsung
Config:EUT / Adapter / Earphone
Mode:ONIT 5.2 HARM 11a 5248
99 Tested by Steven Kim
86
e
v |11 Non-Restricted C(HBuU/
[
> 68
£
> Avg Limit (dBul/m)
> 508 Pl
K o )
N o
48
2
o
36
26
1 18 18
Frequency (GHz)
Range (GHz) REW/BU  Ref/Attn Dei/fivg Modo Sueep Pts  #owpo/Mode Position Range (GHz) RBUNBH  Ref/ftin Det/fvg Mode Sucep Pto toups/fode 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: 4787871150-E4V1 DATE: MAR 10, 2017
FCC ID: ABLSMC701F

HIGH CHANNEL DATA
Trace Markers

Meter 3117(0016 Corrected ) ) UNII Non-
Marker Frequency Reading Det #747)_150 5Ghz_LP(d DC Corr Reading Avg Limit Margin Peak Limit Margin Restricted Margin Azimuth Height Polarity
(GHz) (dBuv) 619 B) (dB) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
1 *1.25 4351 PK 283 -39.6 0 32.21 - - 74 -41.79 - - 0-360 150 H
2 *1.25 44.06 PK 283 -39.6 0 32.76 - - 74 -41.24 - - 0-360 250 v
3 10.481 36.34 PK 37.8 -28.7 0 45.44 - - - - 68.2 -22.76 0-360 150 H
5 *15.721 2337 PK 40.4 -17.8 0 45.97 - - 74 -28.03 - - 0-360 150 H
4 10.479 37.41 PK 37.8 -28.8 0 46.41 - - - - 68.2 -21.79 0-360 250 v
6 *15.724 2217 PK 40.4 -17.6 0 4497 - - 74 -29.03 - - 0-360 250 \%
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency Meter 3117(001687 Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height )
(GHa) Reading Det 17) 150619 6Ghz_HP(dB) DC Corr (dB) Reading (dBuv/m) @B) (dBuv/m) B) Restricted @B) (Degs) em) Polarity
(dBuv) (dBuv/m) (dBuv/m)
10.481 47.16 PK-U 37.8 -28.7 0 56.26 - - - - 68.2 -11.94 339 256 H
10.485 47.27 PK-U 37.8 -28.6 0 56.47 - - - - 68.2 -11.73 122 321 \

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

PK-U - U-NII: Maximum Peak
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REPORT NO: 4787871150-E4V1 DATE: MAR 10, 2017
FCC ID: ABLSMC701F

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

HORIZONTAL PEAK AND AVERAGE PLOT

l:UL SUWON Lab Chamber 1 9 Mar 2817 g :86: 46
Restricted Bondedge

Pro ject Number:4787871158
Client;:Samsung

Config:EUT / Adapter / Earphone
Mode:ONTT_5.2_BE_H_11n_HT20_5180

185 Tested by:Chan Park /M

95 I

. [
J’ |
s

75

(dBulU/m) Horizontal

Average !
55 - j
4 /
45 ;-V/
Pt Mg i
35
5 2BMHz/ 5.2
Frequency (GHz)
Range (GHz) RELL/ VBl Ref/Attn  Det/Avg Mode Sueep Pts  #5ups/Mode Position Ronge (6H2) RBLI/UBHI Ref/ftin Det/fug Hode Sueep Pts  #5ups/Mode Position
1:55.2 1MC-6dB)/3M 187/8 PEAK/LogPur-Video  FmsecCAuto) 8381  MAXH 143 degs | 2:5-5.2 H(-6dB)/3M 187/8 AUER/Pur Avg(RMS)  Fmsec(Puto) 8881 1BBTAVG 143 degs 131

HORIZONTAL DATA

Trace Markers

Frequency Meter 3117(001687 | 10dB_Att(dB Corrected Average Margin Peak Limit PK Margin Azimuth Height
Marker (attn) Reading Det 171, 150619 ) DC Corr (dB) Reading Limit ) dBev/m) ) (ege) ) Polarity
(dBuv) -~ (dBuv/m) (dBuv/m) i
1 *5.15 47.25 Pk 342 242 0 57.25 B B 74 16.75 143 131 H
2 *5.148 50.48 Pk 34.2 -24.1 0 60.58 - - 74 -13.42 143 131 H
3 *5.15 35.12 RMS 34.2 -24.1 .32 45.54 54 -8.46 - - 143 131 H
4 *5.128 38.37 RMS 34.2 -24.1 .32 48.79 54 -5.21 - - 143 131 H

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

RMS - RMS detection
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REPORT NO: 4787871150-E4V1 DATE: MAR 10, 2017
FCC ID: ABLSMC701F

VERTICAL PEAK AND AVERAGE PLOT

12:LIL SUWON Lab Chamber 1 8 Mor 2817 23:57:58
Restricted Baondedge
- Project Number:4787871158
" Client:Samsun
Config:EUT / Adapter / Earphone
Mode:DNIT 5.2 BE U 11n HT2B 5188
185 Tested by Chon Park
L
95 { y
\
_ f \
FEE .
1 f \
$ W
~
3; = u/ I
@ T O R 7
S
Average Limit (dBul/m) 2 }
55 P E T A P P oS PR YA YT ot o e et 1o s e e 5
: 4
=
4 & 2
35
5 2BMHz/ 5.2
Frequency (GHz)
Range (GHz) REU/UBY Ref/Atin  Det/Avg Mode Sweep Fts  #Swps/Mode Fosition Renge (BHz) RBU/UBW Ref/ftin  Det/fAvg Mode Swesp Pt  #Sups/Mode Positian
¥ dE PERK/Log Ji ¥ A E MAX e
Trace Markers
Meter 3117(00168 Corrected Average i — i i i
Frequency N 10dB_Att(dB - e Margin Peak Limit PK Margin Azimuth Height }
Marker (aHa) Reading Det 717)_15061 X DC Corr (dB) Reading Limit a5 (dBuv/m) 8 (Degs) em) Polarity
(dBuv) 9 (dBuV/m) (dBuV/m) N
1 *5.15 42.56 Pk 34.2 -24.2 0 52.56 - 74 -21.44 145 278 \2
2 *5.116 46.22 Pk 34.2 -24.1 0 56.32 - - 74 -17.68 145 278 \2
3 *5.15 32.95 RMS 34.2 -24.1 .32 43.37 54 -10.63 145 278 \
4 *5.128 34.04 RMS 34.2 241 32 44.46 54 -9.54 145 278 Vv

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 4787871150-E4V1
FCC ID: ABLSMC701F

DATE: MAR 10, 2017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL SUWON Lab Chamber

7 Mar 2817

12:44: 32

118
Radiated Emissions 3-Meters
Project Number:4787871158
168 Cljient : Somsun
Canfig:EUT / Adapter / Earphone
Mode :ONII_5.2_HARM_| 1n_HT28_5188
9p Teoted by:Steven Kim
80
E
c 78
o
N 1 f
5
£ [SL4]
§ sq Avg Limit (dBuU/m)
B P
S
48
J V$nmmm
! l \ it s A
38 §
28
1 18 18
Frequency (GHz)
Range (6i1z) REU/UB  Ref/Attn Dst/Avg fode Ronge (Gz) REWUBH  Ref/Attn Det/Avg fode Seeep Pte #5ups/Made  Fosition
1:1-5.8 ING-34B)/3k  87/B  PEAK/LagPur-Uideo 5:6.15-18 INC-308)/30k  B1/8  PEAK/LogPur-Videa  32Brssc(Auto) I6k  MAKH 8-368degs H
3:5.88-6.15 G280 /3 112/18 PEAK/LogPur-ideo
11QUL SUWON Lab Chamber 7 Mar 2817 12:44:32
Rodiated Emissions 3-Meters
Project Number:4787871158
160 Client:Samsung
Config:EUT / Adapter / Eorphone
Mode ONII 5.2 HARM |1n HT28 5188
9p Telsted byiSteven Kim
80
3 7
7 UNTT Nom-Restricted CdE
I
= L]
e
~
3 Avg Limit (dBuU/m)
5 56
g 3 e
v =) el
48
2
o
368
20
1 18 18
Frequency (GHz)
Range (612) REUAUBU  Ref/Attn Dst/Avg Mode Sueep Fle #oups/fode  Fosition Range (6z) ROWUBM  Ref/Attn Det/Avg Mode Sucep Pt 45upe/fode 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: 4787871150-E4V1 DATE: MAR 10, 2017
FCC ID: ABLSMC701F

LOW CHANNEL DATA

Trace Markers

f Meter 3117(0016 SGhz_LP(d pCC Corrected Avg Limit M peak Limit v UNII Non- M A th Height
Marker 'Tg‘:f';w Reading Det 8717)_150 ZE-) ‘d;" Reading } d‘:f v‘;"" ;’:;” 1:: V‘/"”' (:'Bg)‘" Restricted ;’:;” (IE"'“”} (E‘g) Polarity
i (dBuv) 619 (dBuV/m) v v (dBuV/m) <8 o
1 *1.25 44.07 PK 283 -39.6 0 32.77 - - 74 -41.23 0-360 150 H
2 *1.25 44.72 PK 283 -39.6 0 33.42 - - 74 -40.58 - - 0-360 250 v
3 10.359 34.63 PK 37.8 -28.3 0 44.13 - - - - 68.2 -24.07 0-360 250 H
5 *15.539 22.99 PK 40.3 -20.3 0 42.99 - - 74 -31.01 - - 0-360 150 H
4 10.361 36.18 PK 37.8 -28.3 0 45.68 - - - - 68.2 -22.52 0-360 250 v
6 *15.541 2435 PK 40.3 -20.2 0 44.45 - - 74 -29.55 - - 0-360 150 \"
. . .
- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Frequency Met?r 3117(001687 C°"e‘_t9d Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height )
(GHz) Reading Det 17).150619 6Ghz_HP(dB) DC Corr (dB) Reading (dBuv/m) 8) (dBuv/m) @B) Restricted @8) (Degs) (om) Polarity
(dBuv) . (dBuV/m) (dBuV/m)
10.364 46.86 PK-U 37.8 -28.2 0 56.46 - - - - 68.2 -11.74 5 198 H
10.359 48.32 PK-U 37.8 -28.3 0 57.82 68.2 -10.38 150 373 \

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

PK-U - U-NII: Maximum Peak
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REPORT NO: 4787871150-E4V1

FCC ID: ABLSMC701F

DATE: MAR 10, 2017

MID CHANNEL HORIZONTAL

I @UL SUWON Lab Chamber 7 Mar 2817 13:15:56
Rodiated Emissions 3-Meters
Project Number:4787871158
169 Cljient :Samsung
Cohfig:EUT / Adapter / Eorphone
Mote:UNII_5.2_HARM_|1n_HT20_5208
9p Tepted byiSteven Kim
808
3
S 78
[
N Restricted IE
5
2 68
‘e
imi ( )
S oo Avg Limit (dBuU/m
@
l
48
1
30 3 .
28
1 8 18
Frequency (GHz)
Range (6H2) REI/UBH  Ref/Attn  Dst/Avg Mode Sueep Pls  ¥oups/fods Fosition Renge (6t REWUBU  FRef/fttn Det/Avg fiods Sueep Pts  3Sups/fods Fosition
1-5.08 MC-3dB)/3k 8778 PEA ) 6881 HAKH B-360ckege H | 5:6.15-18 MC-3BI/3B  BI/B  PEAK/LogPur-Uidko  32Bnesc(Auto) ISk PAXH 8-368dege H
35.08-6.15 IMC3dB)/3k  112/18 PEAK/Log 91 HXH 8-360degs H
. SUL SUWON Lab Chamber 7 Mar 2817 13:15:56
4]
Rodiated Emissions 3-Meters
Project Number:4787871158
100 Client:Samsung
Config:EUT / Adapter / Earphone
Mode ONII 5.2 HARM_|1n_HT28 52008
98 Tebted by Steven Kim
868
i 7e
7 Non—R TE
I
- 6g
‘e
~ - .
3 " Avg Limit (dBuU/m)
5 50
aQ 4
S o 6,
o
48
2
o
30
28
1 18 18
Frequency (GHz)
Range (6H2) RBU/UBN  Ref/Attn Dst/Avg Mode Suecp Pls  ¥oups/fods Fosition Renge (ot REWUBU  Fef/Attn Det/Avg fods Sueep Pts  3Sups/fods 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: 4787871150-E4V1 DATE: MAR 10, 2017
FCC ID: ABLSMC701F

MID CHANNEL DATA

Trace Markers

Meter 3117(0016 Corrected . N UNII Non- - N
Frequency 5Ghz_LP(d DC Corr Avg Limit Margin Peak Limit Margin 5 Margin Azimuth Height
Marker (GHz) Reading Det 8717)_150 8) (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm) Polarity
(dBuv) 619 (dBuV/m) (dBuv/m) &
1 *1.25 43.74 PK 283 -39.6 0 32.44 - - 74 -41.56 - - 0-360 150 H
2 *1.25 44.11 PK 283 -39.6 0 32.81 - - 74 -41.19 - - 0-360 250 \%
3 10.402 34.91 PK 37.8 -27.8 0 4491 - - - - 68.2 -23.29 0-360 150 H
5 *15.602 21.11 PK 40.3 -18.4 0 43.01 - - 74 -30.99 - - 0-360 150 H
4 10.404 35.8 PK 37.8 -27.8 0 45.8 - 68.2 -22.4 0-360 250 \%
6 *15.604 21.21 PK 40.3 -18.4 0 43.11 - - 74 -30.89 - - 0-360 250 v
- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Frequency Meter 3117(001687 Corrected Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height
Reading Det 6Ghz_HP(dB) DC Corr (dB) Reading Restricted Polarity
(GHz) (dBuv) 17)_150619 (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
10.394 46.6 PK-U 37.8 -27.7 0 56.7 - - - - 68.2 -11.5 338 392 H
10.404 45.62 PK-U 37.8 -27.7 0 55.72 - - - - 68.2 -12.48 153 398 \

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

PK-U - U-NII: Maximum Peak
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REPORT NO: 4787871150-E4V1 DATE: MAR 10, 2017
FCC ID: ABLSMC701F

HIGH CHANNEL HORIZONTAL

I UL SUWON Lab Chamber | 7 Mar 2817 14:13:54
Radiated Emissions 3-Meters
Project Number:4787871158
188 Cl{ent:Samsung
Config:EUT / Adapter / Earphone
Mode UNIT_5.2_HARM_11n_HT2B_5240
9p Tebted byiSteven Kim
80
E
c 78
o
N IIT N f | I
C
£ 66
$ 5g Avg Limit C(dBuU/m) |
g — W
cl
48 - "
J A [ e
1 B o ._..WW
[c) mm— -2 Al
268
1 T8 18
Frequency (GHz)
Ronge (6Hz) RBU/UBM  Ref/Attn Det/Avg Mode Swecp Pls  #oups/Mods Fosition Ronge (Gfiz) REWUBU  FRef/Attn Det/Avg Made Sweep Pts  S5ups/fods Fosition
1:1-5.88 MC-3B)/3Kk  87/B  PEAK/LogPur-Video Auto S8l HeH B-360ckege H | 5:6.15-18 MC-3BI/30  BI/B  PEAK/LogPur-Uideo  Auto 16k v 8-360dege H
35.08-6.15 HC-38) /3 112/18 PEAK/LogPur-Video  futo I B-368ckegs H
I UL SUWON Lob Chamber 7 Mar 2817 14:13:54
Rodiated Emissions 3-Meters
Project Number:4787871158
160 Client:Samsung
Config:EUT / Adapter / Eorphone
Mode ONII 5.2 HARM |1n HT28 5248
9p Tested byiSteven Kim
808
3 7
i UNII Non-Restricted IBuU/n
I
- Bg
e
~ -
5 Avg Limit (dBuU/m)
2 50 4
l o 6
S o
48
2
o
368
28
1 14 18
Frequency (GHz)
Range (62) RBI/UBH  Ref/Attn Dst/Avg Mode Sueep Pls ¥oups/tods Fosition Renge (Gfi) REWUBU  Ref/fttn Det/Avg fods Saeep Pts  3Sups/fods 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: 4787871150-E4V1 DATE: MAR 10, 2017
FCC ID: ABLSMC701F

HIGH CHANNEL DATA

Trace Markers

f Meter 3117(0016 SGhz_LP(d pCC Corrected Avg Limit M peak Limit v UNII Non- M A th Height
Marker 'Tg‘:f';w Reading Det 8717)_150 ZE-) ‘d;" Reading } d‘:f v‘;"" ;’:;” 1:: V‘/"”' (:'Bg)‘" Restricted ;’:;” (IE"'“”} (E‘g) Polarity
i (dBuv) 619 (dBuV/m) v v (dBuV/m) <8 o
1 *1.25 43.03 PK 283 -39.6 0 31.73 - - 74 -42.27 - 0-360 150 H
2 *1.25 44.96 PK 283 -39.6 0 33.66 - - 74 -40.34 - - 0-360 250 v
3 10.48 36.41 PK 37.8 -28.8 0 45.41 - - - - 68.2 -22.79 0-360 250 H
5 *15.721 22 PK 40.4 -17.8 0 44.6 - - 74 -29.4 - - 0-360 250 H
4 10.48 37.81 PK 37.8 -28.8 0 46.81 - - - - 68.2 -21.39 0-360 250 v
6 *15.72 22.55 PK 40.4 -17.9 0 45.05 - - 74 -28.95 - - 0-360 150 \"
. . .
- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Frequency Met?r 3117(001687 C°"e‘_t9d Avg Limit Margin Peak Limit Margin UNII Non- Margin Azimuth Height )
(GHz) Reading Det 17).150619 6Ghz_HP(dB) DC Corr (dB) Reading (dBuv/m) 8) (dBuv/m) @B) Restricted @8) (Degs) (om) Polarity
(dBuV) - (dBuV/m) (dBuV/m)
10.481 46.01 PK-U 37.8 -28.7 0 55.11 68.2 -13.09 337 392 H
10.478 49.59 PK-U 37.8 -28.7 0 58.69 68.2 -9.51 272 292 \

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

PK-U - U-NII: Maximum Peak
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REPORT NO: 4787871150-E4V1

FCC ID: ABLSMC701F

DATE: MAR 10, 2017

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

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWDN Lab Chamber 1

8 Mar

2817 23:39:59

12
Restricted Bondedge
Pro ject Number:4787871158
115 i
Client:Samsun:
Config:EUT / Adapter / Earphone
Mode:UNII 5.2 BE H 11n HT4B 5158
185 Tested by:Chan Park
95 I Lf
s fstinn it
_ {
o
t 85
o
N
; /
T 7:
E
s 2‘ /
=
2 6
[as]
o . N
= Avercge iLimit (dBuly/m
55 g
ﬂw’“’”
45 i
Y PRI
35
5 2BMHz/ 5.2
Frequency (GHz)
Range (6Hz) REU/B)  Ref/Attn Det/fvg fods Secep Pts  #Sups/Mode Fosition Ronge (62 REU/UBN  Ref/Atin Det/fvg Mods Sucep Pts  5ups/Miode Position
1:55.2 HG-6B)/3M  187/8  PEAK/LogPur-Video  nsec(huto) 2801  MAXH 168 degs § 2:5-5.2 NGB/ 187/8 AUER/Fur Avg(RMS) Jusec(futo) BBBI [BGTAUG 168 degs 223

Trace Markers

HORIZONTAL DATA

Meter Corrected Average . N N
Frequency € 3117(001687 | 10dB_Att(dB X eral Margin Peak Limit PK Margin Azimuth Height §
Marker ate) Reading Det 171150619 ) DC Corr (dB) Reading Limit ) dBev/m) ) (Degs) om) Polarity
(dBuv) - (dBuV/m) (dBuV/m) 8
1 *5.15 52.02 Pk 34.2 -24.2 0 62.02 - 74 -11.98 160 223 H
2 *5.148 54.53 Pk 34.2 -24.1 0 64.63 - - 74 -9.37 160 223 H
3 *5.15 40.69 RMS 34.2 -24.1 .63 51.42 54 -2.58 160 223 H
4 *5.15 41.04 RMS 34.2 -24.1 .63 51.77 54 -2.23 160 223 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 4787871150-E4V1
FCC ID: ABLSMC701F

DATE: MAR 10, 2017

VERTICAL PEAK AND AVERAGE PLOT

UL SUWDN Lok Chamber

8 Mar 2817 23:48:38

12
Restricted Baondedge
= Pro ject Number:4787871158
1 Clisnt:Samsun
Config:EUT / Adapter / Earphone
Mode:ONIT 5.2 BE U_11n HT48 5198
195 Tested byiChan Park
95 NARLTRRIAALA ™ oo
B \ Y
S 85 gy
>
C
©
> 7|:
e
N
3 s |
2 6
S
Average Limit (dBul/m)
55 " i
PRYY YRR .'AH':.A :“wu it Lr " m"uuwn:.ﬁw“ Y T m n". i Juvhy j T ‘ T
; ; ; 3
45 : : H o
35
5 2BMHz/ 5.2
Frequency (GHz)
Rarge (G REU/BU  Ref/Atin  Det/fvg Mode Swecp Pto  #ups/ode Position Range (61 RN Ref/fiin Det/fvg fodk Sucep Pte  ¥oupe/Mode Position
- PERK/LogPur—V i Bneec (futo) 6901 HEX i
Trace Markers
Meter Corrected Average . ) _ ]
Frequency ) 3117(001687 | 10dB_Att(dB - ol Margin Peak Limit PK Margin Azimuth Height )
Marker Reading Det DC Corr (dB) Reading Limit Polarity
(GH2) doav) 17)_150619 ) v Buvfm) (d8) (dBuV/m) (d8) (Degs) (cm)
1 *5.15 46.89 Pk 34.2 -24.2 0 56.89 - 74 -17.11 145 281 \2
2 *5.15 47.19 Pk 342 -24.2 0 57.19 - 74 -16.81 145 281 \
3 *5.15 35.02 RMS 342 -24.1 .63 45.75 54 -8.25 - - 145 281 )
4 *5.15 35.08 RMS 342 -24.1 .63 45.81 54 -8.19 - - 145 281 \

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

Pk - Peak detector

RMS - RMS detection
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