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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-A7100

SERIAL NUMBER: R38GAOM3STV (RADIATED); R38G90PK57N (CONDUCTED)

DATE TESTED: OCT 28, 2015 - NOV 11, 2015

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

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

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

Approved & Released For

UL Korea, Ltd. By: Tested By:

CY Choi Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

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

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

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

4, CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

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

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

Uncertainty figures are valid to a confidence level of 95%.

Page 7 of 105

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 15K22128-E1 DATE: NOV 17, 2015
FCC ID: ASLSMA7100

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Output Power Output Power
Mode
[MHz] [dBm] [mW]
802.11b 17.17 52.12
2412 - 2472 802.11g 12.44 17.54
802.11n HT20 12.42 17.46
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antennas, with a antenna’s maximum gain of -2.6 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

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

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

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

802.11b mode: 1 Mbps

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

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA20CBC R37F91P0OZF1SE3 N/A
Data Cable SAMSUNG EP-DG920UWE N/A N/A
Earphone SAMSUNG EHSG64AVFWE N/A N/A
/0 CABLES
1 [DC Power 1 Mini-USB Shielded 0.8m N/A
2 Audio 1 Mini-Jack | Unshielded 1.0m N/A
TEST SETUP
The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 11-17-15
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-16
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-16
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-16
Preamplifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-7291 102681 08-18-16
Average Power Sensor Agilent/ HP U2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16

Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
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7. MEASUREMENT METHODS

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

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

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

8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

8.1 ON TIME AND DUTY CYCLE RESULTS
ON Time| Period | Duty Cycle Duty Duty Cycle 1/T
Mode B X Cycle Correction Factor| Minimum VBW
[msec) | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
802.11b 8.415 8.514 0.988 98.8% 0.00 0.010
802.11g 1.395 1.494 0.934 93.4% 0.30 0.717
802.11n HT20 1.295 1.394 0.929 92.9% 0.32 0.772

pan 0z Spand Hr Spana Hz
svew so M gueep 10,00 ms (20001 pisy fmes ez Swesp 2.000 ms 20001 pesj fmes o 2, Zwetp 2.000 ms 20001 pes)

[802.11b Mode] [802.11g Mode] [802.11n Mode]
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9. SUMMARY TABLE
FCC Part Test Description Test Limit Test Test Worst Case
Section Condition Result
15.247 . ]
@) Occupied Band width (6dB) >500KHz Pass 8.060 MHz
2.1051, |Band Edge / Conducted
15.247 (d) |Spurious Emission -30dBe Pass | -37.226 dBm
Conducted
15.247 |TX conducted output power <30dBm Pass 17.17 dBm
15.247 [PSD <8dBm Pass -14.253 dBm
15.207 (a) AC_quer Line conducted Section 10 Power Line Pass 45.63 dBuV
emissions conducted QP)
15.205, ) . . . 52.92 dBuV/m
15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass (AV)
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10. ANTENNA PORT TEST RESULTS
10.1. 6 dB BANDWIDTH

LIMITS

FCC 815.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v03r03: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.
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RESULTS
10.1.1. 802.11b MODE IN THE 2.4 GHz BAND
Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 2412 8.546 0.5
Mid 2437 8.542 0.5
High 2462 8.078 0.5
12 2467 8.060 0.5
13 2472 8.525 0.5
Worst 8.060 0.5
10.1.2. 802.11g MODE IN THE 2.4 GHz BAND
Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 2412 16.343 0.5
Mid 2437 16.346 0.5
High 2462 16.339 0.5
12 2467 16.350 0.5
13 2472 16.344 0.5
Worst 16.339 0.5
10.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]
Low 2412 17.563 0.5
Mid 2437 17.583 0.5
High 2462 17.571 0.5
12 2467 17.564 0.5
13 2472 17.577 0.5
Worst 17.563 0.5
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10.1.4.

6 dB BANDWIDTH PLOTS

11b Mode Low CH

11b Mode Middle CH

Kepsight Spectnum Analyoer - Sneph SA Tepught Specinum Aralyeer - Seept S
AL z T iR 1y - s g LT
| #Avg Type: RIS ] v Type: AMS
WG Wide -+ Trig: FreeRun AwglHold: 100100 TG Wide —-  Trig: FreeRun AvglHold: 1001100
1FGainLow Amien: 20 d8 WFGaindow Atten: 2008
Ref Offset 10.16 dB 4 Ref Offset 10.16 48
,'?N Bid Ref 20.00 dBm IL‘:_:‘L-“‘(‘ Ref 20,00 dBrm
. 4]
¢ L) ¢ ¢
Center 2.41200 GHz Span 20.00 MHz Center 243700 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1,333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
Kiynight Spectrom Amabors - Soeps 54
AL s o o
] #ivg Type: RMS
PO Wide -+ Trig: FreeRun AvgiHold: 100100
IFGaincLow Anan: 2048
Ref Offset 10.16 4B A
L:"c Bidv  Ref 20.00 dBm
)
4]
) L
Center 2.46200 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

11b Mode CH. 13

11b Mode

eyt Spectrm Anabyrr - Swept S5
AL e

CH. 12

Ve Spectnam Aratyer - Smeph S
AL R S

BAvg Type: RMS

| #Avg Type! RMS
Wi - Trig: AvgiHold: 100100 FRG Wilde e Trig: FreeRun AvglHold: 100/100
Feinaw | Aten:20dB Foinioe " Atten: 2008
Ref Offset 10.16 9B Ref Offset 1016 d8 AM
0d8idv__Rel 20.00 dBm j9¢idy Rl 20.00 dBm
lod 3
0

A .

I [} 0 ¢
Center 2.46700 GHz Span 20.00 MHz Center 247200 GHz Span 20.00 MHz
#Res BWW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
[ - r—
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Keyright Spectrum Anabyzer - Swept SA I Keysight Spectrum Analyzes - Swept S
AL T AL z s o T
] v Type: ] 2w Type: AMS
WG Wide ~+-  Trig: FreeRun AvglHold: 100400 PG Wide ~+ TH FreeRun AvglHold: 100100
1FGainLow Amen: 20 48 FGaindow Anten: 2008
Ref Offset 1016 B Ref Offset 10.16 8 AMkr3
10 dBidlv Ref 20.00 dBm 10 desev  Ref 20.00 dBm
og -ed
Y
[ ¥ g [}
Center 2.41200 GHz Span 20.00 MHz Center 243700 GHz Span 20.00 MHz
#Res BW 100 kHz FVEBW 300 kHz Sweep 1,333 ms (20001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
s srans. usa stams

11g Mode High CH

Weyight Spectnm Ryt ShegtSh
] #vg Type: RMS
Wt vide —+- Trig: FreeRun AvgHold: 100100
IF GaincLow Arten: 20 dB
Ref Offset 10.16 4B AMkr3
j9geia _ Ref 20.00 dBm -
-\\
9 ]
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#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
s St
Keysight Spectrum Anslyzes - Savept S4 Keysight Spectsum Anahyer - Swept SA
#Avg Type: RMS | aévg Type: RMS
NG Wide ——  Trig: AvglHold: 100100 G Wiide ~»-  Trig: FreeRun Avg|Hold: 100/100
IFGaln:Low Atten: 20 dB IFGain-Low Atten: 20 dB
Ref Offset 10.16 B AMkr3 Ref Offset 10.16 dB AMkr3 1
[0 geudv _Ref 20.00 dBm [9gEidv__Ref 20.00 Bm
v 0
o 9 B
9 i ¢
Center 246700 GHz Span 20.00 MHz Center 247200 GHz Span 20.00 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 100 kHz #VEW 300 kHz Sweep 1.333 ms (20001 pts)
usc status esc dsAlgnment Completed e

Page 17 of 105

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

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




REPORT NO: 15K22128-E1 DATE: NOV 17, 2015
FCC ID: ASLSMA7100

11n HT20 Mode Low CH 11n HT20 Mode Middle CH
o e Lo -
| g Tyow: ] 2ivp Type: AMS
PO ide e TG FrasRun AvglHold: 100100 PG - TG FreeRun AvglHold: 1001100
1FGainLow o 20 48 VFGainiLow Aren: 2008
Ref Offset 10.16 B8 AMkr3 Ref Offset 10.16 8 AMird
10 dBidr Ref 20.00 dBm iE;IS‘.I v Ref 20.00 dBm
¢ 0
\, ’ {‘;' '

Center 2.41200 GHz Span 20.00 MHz Center 243700 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1,333 ms (20001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
= — —

11n HT20 Mode ngh CH

Verig e R S
§ : ] #vg Type: R
oWide ~w. Trig: FresRun AvglHold: e
IF GaincLow Anen: 20dB
Ref Offset 10.16 4B Mkr
1ogean_ Ref 20.00 dBm
A
O '
Center 2.46200 GHz Span 20.00 MHz
#Res BW 100 kiz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
=
Keysight Spectrum Anslyzes - Savept S4 Keysight Spectsum Anahyer - Swept SA
- . o —
#Avg Type: RMS ] #Avg Type: RMS
WO Wide ~e- TG AvglHold: 100100 PG Wide - Trig: FreeRun AvglHald: 100/100
Iffnﬂll Low Atten: 20 dB IFGain-Low Atten: 20 dB
Ref Offset 10.16 d& AMkr3 Ref Offaet 10.16 dB AMkr3 17.577 MH2
19 gevdiv Ref 20,00 dBm 19 geray Ref 20.00 dBm 0.043 dB
¢ )
A
¢ 0 )
Center 2.46700 GHz Span 20.00 MHz Center 2.47200 GHz Span 20,00 MHz
#Res BW 100 KHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [¥Res BW 100 KHz #VEW 300 kHz Sweep 1.333 ms (20001 pts)
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REPORT NO: 15K22128-E1

FCC ID: ASLSMA7100

DATE: NOV 17, 2015

10.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.2.1. 802.11b MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 13.423
Mid 2437 13.440
High 2462 13.689
12 2467 13.174
13 2472 13.136
Worst 13.689
10.2.2. 802.11g MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 16.456
Mid 2437 16.525
High 2462 16.503
12 2467 16.507
13 2472 16.482
Worst 16.525
10.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 17.667
Mid 2437 17.705
High 2462 17.732
12 2467 17.720
13 2472 17.700
Worst 17.732
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REPORT NO: 15K22128-E1 DATE: NOV 17, 2015
FCC ID: ASLSMA7100

10.2.4. 99% BANDWIDTH PLOTS

11b Mode Low CH 11b Mode Middle CH
[T ————T (= [T ——— —w
AL s 3 o SewsE:Dy slon & 091456 &M Wow 13, 2015 AL # w0 o ENSEINT 16 T 031443 80 Now 3, 2015
| Center Freq: 2412000000 GHz Radio Std: None l Center Freq: 2.457000000 GHz Radio Std: None
. Trig v Trig: FreeRun
#F GainLow #Atten: 20 08 Radio Davice: BTS W Gaim:Low EAtten: 20 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBldiv Ref 20.00 dBm
Log Log |
|
|
|
|
|
!
|
Center 2.412 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 150 kHz H#VBW 470 kHz #Sweep 100 ms, #Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms;
Occupled Bandwidth Total Power 17.2dBm Occupied Bandwidth Total Power 16.9 dBm
13.423 MHz 13.440 MHz
Transmit Freq Error -42.545 kHz OBW Power 99.00 % Transmit Freq Error -99.434 kHz OBW Power 99.00 %
x dB Bandwidth 7.525 MHz xdB -6.00 dB x dB Bandwidth 9.009 MHz x dB -6.00 dB
= — = -
11b Mode High CH
Keyrigh Spectnum Anmyer - Dccupied B0 [E=mrx -~
WL & e 09:14:16 4% b 03, 2013
| Canter Freq: 2.462000000 GHz Radio 5td: None
s Trig: Free Run
MFGain-Low #Aten: 20 0B Radio Device: 8TS
10 dBidiv Ref 20.00 dBm
Log
f
iCenter 2.462 GHz Span 30 MHz,
#Res BW 150 kHz #VEW 470 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 16.8 dBm
13.689 MHz
Transmit Freq Error «209.02 kHz OBW Power 99.00 %
% dB Bandwidth 8.278 MHz xdB -6.00 dB
e —
Keytight Spectrum Analycer - Dccugied B Tole eyinght Spectrom Analyirs - Occuped BN =)
AL 5 3 0 AIGN & 09:13:51 &M Wow 13, 2015 AL w w0 o ENSEINT Gt AT 051327 AU Now3, 2015
| Center Freq: 2467000000 GHz Radio Std: None l Center Freq: 2.472000000 GHz Radio Std: None
- Trig v Trig: FreeRun
#F GainLow #Atten: 20 08 Radio Davice: BTS W Gaim:Low EAtten: 20 dB Radio Device: BTS.
10 dBidiv Ref 20.00 dBm 10 dBldiv Ref 20.00 dBm
Log Log |
|
|
e
fir I
{
| i [
Center 2.467 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms, #Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms;
Occupled Bandwidth Total Power 7.86 dBm Occupied Bandwidth Total Power 7.68 dBm
13.174 MHz 13.136 MHz
Transmit Freq Error -185.20 kHz OBW Power 99.00 % Transmit Freq Error -206.90 kHz OBW Power 99.00 %
x dB Bandwidth 8.473 MHz xdB -6.00 dB % dB Bandwidth 8.048 MHz X dB -6.00 dB
o sran = stans
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REPORT NO: 15K22128-E1

FCC ID: ASLSMA7100

DATE: NOV 17, 2015

Keynght Spectrum Anabyzer - Oecuped B =y Keysight Spectrum Anabyzer - Occupied BW T
AL NSE ) 09:11:29 4 0w 63, 2035 AL z E s I ALIGH A 051148 884 Now 03, 2015
Canter Frog: 2412000000 GHz Radio Std: None Contar Freq: 2437000000 GHz Radio $1d: None
e~ Trig:Free Run s Trig: FreeRun
IFGain-Low RAtten: 20 0B Radic Device: BTS WF Gain:Low mAmen: 20 08 Radio Device: BTS
10 didiv Ref 20.00 dBm 10 dBfdiv Ref 20.00 dBm
Log Log
0 ‘ b f
\ | ]
\ [ '
Center 2412 GHz Span 30 MHz| Center 2,437 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms| [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 12.0 dBm Occupied Bandwidth Total Power 11.3 dBm
16.456 MHz 16.525 MHz
Transmit Freq Error =100.86 kHz OBW Power 99.00 % Transmit Freq Error -116.85 kHz OBW Power 99.00 %
x dB Bandwidth 16.39 MHz xdB -6.00 dB x dB Bandwidth 16.37 MHz x dB =6.00 dB
use srarus. esa stanus
Kerught spectoam ot Decuped B0 T=1
AL & a0 160 & 09112110 AN Hawa3, 2015
Center Freq: 2462000000 GHz Radio Std: None
e Trig: Free Run
HFGainLow #Amen: 20 o8 Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
1
i |
|
ICenter 2.462 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 11.4 dBm
16.503 MHz
Transmit Freq Error -134.86 kHz OBW Power 99.00 %
x dB Bandwidth 16.40 MHz xdB -6.00 dB
s ‘sTarus|
Keysight Spectrum hnatyzer - Cccupied W Lo le Weysight Spectrum Anabyaes - Occupied BW PR
AL D a 09:12:31 80 w03, 2035 AL z E Ve I ALicH & O44E82 Mo 11, 2075
Center Freq: 2467000000 GHz Radio Std: Hone ] Conter Freg; 2472000000 GHz Radlo $1d: Nane
e Trig: FreeRun Trig: Free Run
#IFGain-Low HAtten: 20 98 Radic Davics: BTS F GainLow #Atten: 20 9B Radie Davics: BTS
10 dBdiv Ref 20.00 dBm Lc dBidiv Ref 20.00 dBm
Log og
[
Center 2.467 GHz Span 30 MHz| Center 2.472 GHz Span 30 MHz
#Res BW 200 kHz #VEBW 620 kHz #Sweep 100 ms| [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 7.31 dBm Occupied Bandwidth Total Power 5.51 dBm
16.507 MHz 16.482 MHz
Transmit Freq Error -120.78 kHz OBW Power 99.00 % Transmit Freq Error -124.67 kHz OBW Power 99.00 %
x dB Bandwidth 16.14 MHz xdB -6.00 dB x dB Bandwidth 20.91 MHz x dB -26.00 dB
- sTarus, esa status
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11n HT20 Mode Low CH 11n HT20 Mode Middle CH
Keynght Spectrum Anabyzer - Oecuped B =y Keysight Spectrum Anabyzer - Occupied BW T
AL NSE ) 081109 84 iow 63, 2035 AL z E NSE 1N ALIGH & 510048 88 Now 03, 2015
Canter Frog: 2412000000 GHz Radio Std: None Contar Freq: 2437000000 GHz Radio $1d: None
e~ Trig:Free Run Trig: FreeRun
IFGain-Low RAtten: 20 0B Radic Device: BTS WF Gain:Low mAmen: 20 08 Radio Device: BTS
10 didiv Ref 20.00 dBm 10 dBfdiv Ref 20.00 dBm
Log Log
| | |
| | {
i |
[
Il
Center 2412 GHz Span 30 MHz| Center 2,437 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms| [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 12.0 dBm Occupied Bandwidth Total Power 11.3 dBm
17.667 MHz 17.705 MHz
Transmit Freq Error =118.36 kHz OBW Power 99.00 % Transmit Freq Error -121.42 kHz OBW Power 99.00 %
x dB Bandwidth 17.63 MHz xdB -6.00 dB x dB Bandwidth 17.56 MHz x dB =6.00 dB
srarus. = stanus

11n HT20 Mode High CH

Kerught spectoam ot Decuped B0
AL & a0 160 & 09:10:27 AN Hawa3, 2015
Center Freq: 2462000000 GHz Radio Std: None
e Trig: FreeRun
AFGain-Low #anen: 20 6B Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
ICenter 2.462 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 11.4 dBm
17.732 MHz
Transmit Freq Error -137.75 kHz OBW Power 99.00 %
x dB Bandwidth 17.50 MHz xdB -6.00 dB
sramus|

11n Mode CH. 13

Keysight Spectrum hnatyzer - Cccupied W Lo le Weysight Spectrum Anabyaes - Occupied BW PR
AL T a 9:10:02 80 w03, 2035 AL z E Ve I ALicH & BT AL Pt 11, 2015
Center Freq: 2467000000 GHz Radio Std: Hone ] Conter Freg; 2472000000 GHz Radlo $1d: Nane
e Trig: FreeRun Trig: Free Run
#IFGain-Low HAtten: 20 98 Radic Davics: BTS F GainLow #Atten: 20 9B Radie Davics: BTS
10 dBdiv Ref 20.00 dBm Lc dBidiv Ref 20.00 dBm
Log og
|
|
| |
Center 2.467 GHz Span 30 MHz| Center 2.472 GHz Span 30 MHz
#Res BW 200 kHz #VEBW 620 kHz #Sweep 100 ms| [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 7.36 dBm Occupied Bandwidth Total Power 5.55 dBm
17.720 MHz 17.700 MHz
Transmit Freq Error -133.22 kHz OBW Power 99.00 % Transmit Freq Error -133.38 kHz OBW Power 99.00 %
x dB Bandwidth 17.59 MHz xdB -6.00 dB x dB Bandwidth 21.60 MHz x dB -26.00 dB
- sTarus, esa status
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REPORT NO: 15K22128-E1 DATE: NOV 17, 2015
FCC ID: ASLSMA7100

10.3. OUTPUT POWER

LIMITS

FCC 8§15.247

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

DIRECTIONAL ANTENNA GAIN

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.1 dB (including 10 dB pad and 0.1 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.
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RESULTS
10.3.1. 802.11b MODE IN THE 2.4 GHz BAND
Limits
Directional FCC IC IC Max
Frequency Gain Power Power EIRP
Channel ) . . . Power
Primary Limit Limit Limit
[MHZz] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -2.60 30.00 30.00 36.00 30.00
Mid 2437 -3.00 30.00 30.00 36.00 30.00
High 2462 -3.00 30.00 30.00 36.00 30.00
12 2467 -3.00 30.00 30.00 36.00 30.00
13 2472 -3.00 30.00 30.00 36.00 30.00
Results
Primary Total
Frequency Meas Corr'd PO.W(.:"r Margin
Channel Limit
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 2412 17.15 17.15 36.00 -18.85
Mid 2437 17.17 17.17 36.00 -18.83
High 2462 16.76 16.76 36.00 -19.24
12 2467 7.95 7.95 36.00 -28.05
13 2472 7.69 7.69 36.00 -28.31
Worst 17.17 36.00 -18.83
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FCC ID: ASLSMA7100

10.3.2. 802.11g MODE IN THE 2.4 GHz BAND
Limits
Directional FCC IC IC Max
Frequency Gain Power Power EIRP
Channel ) . . . Power
Primary Limit Limit Limit
[MHz] [dBi] [dBm)] [dBm] [dBm] [dBm]
Low 2412 -2.60 30.00 30.00 36.00 30.00
Mid 2437 -3.00 30.00 30.00 36.00 30.00
High 2462 -3.00 30.00 30.00 36.00 30.00
12 2467 -3.00 30.00 30.00 36.00 30.00
13 2472 -3.00 30.00 30.00 36.00 30.00
Results
Primary Total
Frequency Meas Corr'd Po_W(_er Margin
Channel Limit
Power Power
[MHZz] [dBm] [dBm] [dBm] [dB]
Low 2412 12.37 12.37 36.00 -23.63
Mid 2437 12.44 12.44 36.00 -23.56
High 2462 11.89 11.89 36.00 -24.11
12 2467 7.71 7.71 36.00 -28.29
13 2472 6.32 6.32 36.00 -29.68
Worst 12.44 36.00 -23.56
10.3.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
Directional FCC IC IC Max
Frequency Gain Power Power EIRP
Channel ) . . . Power
Primary Limit Limit Limit
[MHz] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -2.60 30.00 30.00 36.00 30.00
Mid 2437 -3.00 30.00 30.00 36.00 30.00
High 2462 -3.00 30.00 30.00 36.00 30.00
12 2467 -3.00 30.00 30.00 36.00 30.00
13 2472 -3.00 30.00 30.00 36.00 30.00
Results
Primary Total
Frequency Meas Corr'd Pgwgr Margin
Channel Limit
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 2412 12.29 12.29 36.00 -23.71
Mid 2437 12.42 12.42 36.00 -23.58
High 2462 11.63 11.63 36.00 -24.37
12 2467 7.66 7.66 36.00 -28.34
13 2472 6.00 6.00 36.00 -30.00
Worst 12.42 36.00 -23.58
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FCC ID: ASLSMA7100

10.4. PSD

LIMITS

FCC 8§15.247

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

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method AVGPSD-2" under KDB558074
D01 DTS Meas Guidance v03r03
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RESULTS
10.4.1. 802.11b MODE IN THE 2.4 GHz BAND
PSD Results
o | Frequency | PSD Meas |Duty Factor | Final PSD Limit Margin
anne [MHz] [dBm] [dB] [dBm] [dBm] [dB]
Low 2412 -14.253 0.00 -14.253 8.00 -22.253
Mid 2437 -14.640 0.00 -14.640 8.00 -22.640
High 2462 -14.712 0.00 -14.712 8.00 -22.712
12 2467 -23.772 0.00 -23.772 8.00 -31.772
13 2472 -23.917 0.00 -23.917 8.00 -31.917
10.4.2. 802.11g MODE IN THE 2.4 GHz BAND
PSD Results
Channel Frequency | PSD Meas |Duty Factor | Final PSD Limit Margin
[MHZz] [dBm] [dB] [dBm] [dBm] [dB]
Low 2412 -21.858 0.30 -21.558 8.00 -29.858
Mid 2437 -22.911 0.30 -22.611 8.00 -30.911
High 2462 -22.255 0.30 -21.955 8.00 -30.255
12 2467 -26.555 0.30 -26.255 8.00 -34.555
13 2472 -28.482 0.30 -28.182 8.00 -36.482
10.4.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
PSD Results
Channel Frequency | PSD Meas | Duty Factor | Final PSD Limit Margin
[MHz] [dBm] [dB] [dBm] [dBm] [dB]
Low 2412 -22.063 0.32 -21.743 8.00 -30.063
Mid 2437 -23.091 0.32 -22.771 8.00 -31.091
High 2462 -22.558 0.32 -22.238 8.00 -30.558
12 2467 -26.697 0.32 -26.377 8.00 -34.697
13 2472 -28.409 0.32 -28.089 8.00 -36.409
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10.4.4.

PSD PLOTS

11b Mode Low CH

11b Mode Middle CH

[y RS
LI i 2_D ALIGH & N AT
#Avg Type: RMS ] SAvp Type: RMS
FNO: Wido ~+- TG glHold: PNO: Wide ~+—  Trig: FreeRun AvglHold: 1001100
15 Gaim:Low Atten: 10 48 IFGainLow Atten: 10dB
Mkri 2.411 194 2 GHZ Mkri 2.436 141 9 GHZ
Ref Offset 10.16 dB Ref Offset 10,16 d8 1 4 -
0Bk Ref 10.00 dBm 14.253 dBm 19 geveyRef 10.00 dBm 4.640 dBm|
(Center 2.41200 GHz Span 25.50 MHz [Center 243700 GHz Span 25.50 MHz,
#Res BW 3.0 kHz #VBW 10 KHZ" Sweep 1.045 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
= p— s S,
Veyight Specinam Anayoe - Snept 54
wL ; 10135
| #Avg Type: RMS
WO Wide -+ Trig: FreeRun Avg|Held: 100100
IF Galm:Low Aren: 1048
Ref Offset 10.16 4B Mkr1 2.462 ¢
10 dBidiv Ref 10.00 dBm -
ICenter 246200 GHz Span 25.50 MHz
[#Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.045 s (20001 pis)
Keyaight Spectrum Analyoe - Swept SA wmm Seept A
AL R 3 o Ao G AT
#Avg Type: RMS | 8Avp Type: RMS
PNO: Wide ~#— g gHold: PNG: Wide ~+—  Trig: Free Run AvglHold: 1001100
15 Gain:Low Atten: 10 48 - IFGainLow Atten: 10dB
RefOffset 10,16 0B Mkr1 Hiﬁ"uf § GHz Ref Offst10.16 d8 Mkr1 2.471 1
0Bk Ref 10.00 dBm 23.772 dBn 19 gevery_Ref 10.00 dBm 2
ICenter 2.46700 GHz 25.50 MHz Center 247200 GHz Span 25.50 MHz
H#Res BW 3.0 kHz #VBW 10 KHZ" Sweep 1.045 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
= p— = s
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Keynght Spectrum Anahyrer - Suwept SA ! lc-#l.-mmmu,m Sevept &4 o e
AL a IGN & o ALIGH &
| #Avg Type: RMS | BAvg Type: RMS
PO Wide ~»- Trig:FreeRun AvglHold: 83100 RO Wide ~+— T FraeRun AvglHold: 100100
IFGaim:Low Anen: 10 48 IFGaindLow Aren: 10 d8
Ref Offset 10.16 dB. Ref Offset 10.16 dB Mkr1 -'“"‘,‘, 3657 GHz|
105y Ref 10.00 dBm 10 g0 Ref 10.00 dBm 22.911 dBm|
°9 o8
¢ ¢
[Center 2.41200 GHz Span 25.50 MHz ICenter 243700 GHz Span 25.50 MHz|
[#Res BW 3.0 kHz FVBW 10 kHz* Sweep 1.045 5 (20001 ptsy [#Res BW 3.0 kHz FVBW 10 kHz* Sweep 1.045 5 (20001 pts)
= srarus stanus,

11g Mode ngh CH

Kytight Spectrum Anabyzer - Swept SA.
& G s o e
] proy e
TWo:Wide -+ Trig: FreeRun AvglHold: mnrmo
IE Gain:Low Anen: 10d8
Ref Offset 10,16 dB.
1040 Ref 10.00 dBm
Center 2.46200 GHz Span 25.50 MHz
¥Res B 3.0 kHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts;
s sTarus| |
Kieysight Spectnum Anslyoer - Swept SA H’Fﬂnﬂnlﬂﬁm Sovept 54
AL o
| : &hvg Type: RMS
PNG: Wide ~—— 1rig: Free Run AvglHold: 1001100 PNO: Wide ~+—  Trig: FreeRun AvglHold: 100100
IFGaim:Low Attan: 10 48 IFGaindLow Atten: 1008
Ref Offsst 10.16 dB 555 dBm Ref Offset 10.16 4B Mkri 2.4
0Bl Ref 10.00 dBm -26.555 dBr joumicy Ref 10.00 dBm
o8 %
ICenter 2.46700 GHz Span 25.50 MHz Center 247200 GHz Span 25.50 MHz
[#Res BW 3.0 kHz #VBW 10 KHZ' Sweep 1.045 5 (20001 pts) #Res BIW 3.0 kHz #VBW 10 kHz" Sweep 1.045 s (20001 pts)
- srans = v

Page 29 of 105

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C

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

UL Korea, Ltd. Confidential

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




REPORT NO: 15K22128-E1 DATE: NOV 17, 2015
FCC ID: ASLSMA7100

11n HT20 Mode Low CH 11n HT20 Mode Middle CH
wwm Swept 4 ! l-v-#l.-mmmu,m Sevept &4 —
| "~ SAvg Type: ANS " Sivg Type: AME
FROWide ~+- Trig: FreeRun AvglHold: 100100 PR Wide ~+- Trg: FreeRun AvglHold: 1001100
IFGain:Low At 10 48 |Fc..|nw Aren: 10 dB
Ref Offset 10.16 0Bt Mkr1 2.418 5 Ref Offse¢ 10,16 48 Mkr1 2.443 446 25 GHz
105y Ref 10.00 dBm -2 10 ey Rel 10.00 dBm -23.091 dBm)
¢ ¢
1
ICenter 2.41200 GHz Span 27.00 MHz, ICenter 2.43700 GHz Span 27.00 MHz
[#Res BW 3.0 kHz FVBW 10 KHz' Sweep 1.107 § (20001 pis) [#Res BW 3.0 kHz HVEBW 10 kHz" Sweep 1.107 5 (20001 pts)
- e = e
11n HT20 Mode High CH
AR Fea - SRten
i : 3 J -
WO Vilde -+ Trig: FreaRun AvglHold: mnrmo
IE Gain:Low Anen: 10d8
R MKr1 2
ef Offset 10.16 6B
102/ Ref 10.00dBm
¢
Center 2.46200 GHz Span 27.00 MHz
LiRes BW 3.0 kHz FVBW 10 kHz* Sweep 1.107 s (20001 pis;
sa e |
11n Mode CH. 12 11n Mode Middle CH. 13
T Rt R St A T e
o —
] : e #Avg Type: RMS
PNG: Wide ~—— 1rig: Free Run AvglHold: 1001100 PNO: Wide ~+—  Trig: FreeRun ‘AvglHold: 100100
IFGainiLow Attan: 10 48 IFGainLow Arten: 10dB
Ref Offset 10.16 B Mkr1 2.469 ( Ref Offset 10.16 48 Mkr1 2. *"sas 3
0Bl Ref 10.00 dBm - 102y Ref 10.00 dBm 28.400d Em
¢ ¢
|
Center 2.46700 GHz Span 27.00 MHz Center 247200 GHz Span 27.00 MHz
[#Res BW 3.0 kHz #VBW 10 KHz* Sweep 1.107 5 (20001 pis) [#Res BW 3.0 kHz #VEBW 10 kHz* Sweep 1.107 5 (20001 pts)
- —— = p—

Page 30 of 105

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

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




REPORT NO: 15K22128-E1 DATE: NOV 17, 2015
FCC ID: ASLSMA7100

10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

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

TEST PROCEDURE

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

10.5.1. 802.11b MODE IN THE 2.4 GHz BAND
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