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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMAV/LTE Phone + BT/BLE, DTS/UNII a/b/g/n, ANT+ and NFC
MODEL NUMBER: SM-A510F/DS

SERIAL NUMBER: R38FAO0IJNM9W , 330091e6a336920d (RADIATED);

3300228292a67257 (CONDUCTED)

DATE TESTED: OCT 19, 2015 - NOV 26, 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 SungGil Park
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
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 2.32dB
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%.
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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 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 16.68 46.56
2412 - 2472 802.11g 14.46 27.93
802.11n HT20 13.18 20.80
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antennas, with a antenna’s maximum gain of -1.19 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 Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z 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-TA20UWE R37G9EN04S1DK3 N/A
Data Cable SAMSUNG ECB-DU4AWE N/A N/A
Earphone SAMSUNG GH59-11720H N/A N/A

/O 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 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-Z291 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 8.607 8.704 0.989 98.9% 0.00 0.010
802.11g 1.428 1.531 0.933 93.3% 0.30 0.700
802.11n HT20 1.336 1.44 0.928 92.8% 0.33 0.749

iy Onimy B84 n Sk Ty B a3t kg Trpe RS T s ey Tree S
G Bt = e e TGP B ~ T T e TR

— .--I — - —
i a - : o =

ot G 18,18 0 R Eyaa 1614 28 Bt o 10,1828
_ et 20,00 gmam vo.  Ret 3000 aBm wiso Ref 3000 aBm

Contar 1437000000 GHX Span o iz |[center 2437500000 G
[Res B 3 Mtz Sweep 10.00 ms (20001 pes) [|Res B 3 e

~ [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 8.083 MHz
2.1051, (Band Edge / Conducted
15.247 (d) |Spurious Emission -30dBc Pass -28.695 dBm
Conducted
15.247 [TX conducted output power <30dBm Pass 16.68 dBm
15.247 PSD <8dBm Pass -14.641 dBm
15.207 (a) AC.quer Line conducted Section 10 Power Line Pass 50.44 dBuV
emissions conducted QP)
15.205, . . o . 32.51 dBuV/m
15.209 Radiated Spurious Emission < 40dBuV/m Radiated Pass (QP)
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10. ANTENNA PORT TEST RESULTS
10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v03r03: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.
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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 9.050 0.5
Mid 2437 8.550 0.5
High 2462 9.053 0.5
12 2467 9.032 0.5
13 2472 8.083 0.5
Worst 8.083 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 16.311 0.5
Mid 2437 16.026 0.5
High 2462 16.305 0.5
12 2467 16.291 0.5
13 2472 16.060 0.5
Worst 16.026 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 17.297 0.5
Mid 2437 16.399 0.5
High 2462 17.294 0.5
12 2467 17.304 0.5
13 2472 16.542 0.5
Worst 16.399 0.5
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10.1.4. 6 dB BANDWIDTH PLOTS
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Keyught Spectrum Anabyoer - Swept 4 Keysight Spectrum Anabyzer - Swept £
AL AL - s

" 2Avg Type: AN

] ] 2w Type: AMS
FNG Wide ~e-  Trig: FreeRun AvglHold: 100100 PNO: Wide ~+—  T0g: Frea Run AvglHold: 1001100
1FGain:Low Amen: 20 48 IFGain-L ow Anten: 2008
- AMIr3 8
Ref Offset 1016 B AM Ref Offset 10.16 8 S
10 deidr Ref 20.00 dBm 10 deev  Ref 20.00 dBm
og od
G }

&

<
<>
-

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)

s i aignment Complated

11b Mode High CH

eyrigh Spectsum Smatyeer - Swept 4
AL . o AT
] #Avg Type: RMS
PG Wids e Trig: FresRun AvgIHold: 1001100
WGsinlow Atten: 20 dB
Ref Offset 10.16 d8
10 gBidly  Ref 20,00 Bm B
Log
&
I
Center 246200 GHz Span 20,00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
Tarigh Spectrom Anabeer - Sep B8 ersee Spactrom Aiyer - g SA
"L T AL x ] 1021
] #aug Type: AMS ] #aug Type: RMS
NG Wige ~s-  Trig: Free Run AvglHold: 100100 PO Wi ~»—  Trig! FreeRun AvgiHeld >100100
IFGaincLow Atten: 20 48 IFGain:Law Acven: 20 dB
Ref Offset 10.16 d& AMEkr3 9.03 Ref Offset 10.16 dB AMKkr3 8,083 N o
10 dEidiy  Ref 20.00 dBm 1wdaidy  Ref 20,00 dBm 0.070 dB
Log o8
A
Q L] @ L
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 #VBW 300 kHz Sweep 1.333 ms (20001 pts)
usa p— s s

Page 16 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: 15K22047-E1
FCC ID: ASLSMAS510F

DATE: NOV 26, 2015
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Ref Offset 10,16 08 Ref Offset 10,16 dB. AM
_ué;:s:u v Ref 20.00 dBm 'Lc [(I'.—"-:u Ref 20.00 dBm
Log o0
0 O
A
Q ¢ ) ¢

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 #VBW 300 kHz Sweep 1.333 ms (20001 pts)
usc staus s ATy
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DATE: NOV 26, 2015

11n HT20 Mode Low CH

11n HT20 Mode Middle CH

"-ﬂdﬂnﬁml-dyw Swept 54

hu-#int\-nh-\w Swept S8

hvg Type: AMS

] #Avg Type: RMS
NG Vitde —o-  Trig: Free Run AvglHold: 1001100 PG Wide ——  Trig: Free Run AvalHold: 100100
W Gain:Low Attan: 20 48 IFGainLow Atten: 20 0B
Ref Offset 10.16 dB AMK Ref Offset 10.16 d8 AMkr
i%cb.;w Ref 20.00 dBm 10 deidv  Ref 20.00 dBm
s 15
0 O
e () 0 L
|Center 2.41200 GHz 20.00 MHz Center 2.43700 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 High CH

Keysight Spectrm Anshyres - Sovept 4
AL

] “vg Type:RMS
NG Wide ~e  Trig: FreeRun AvgiHole: 1001100
WGainLow
Ref Offset 10.16 4B aM
10 d8tdiv Ref 20.00 dBm
9 ¢ (2
[Center 2.46200 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
e Specinen Anyees - Smept Sk Verighl Sgechns sl - SmegtSA
L W 3 [y .
| #Avg Type: RI
A o Bt WG de new  Trigi FreeRun ot Bt
1FGainLow Au- 2048 WsiniLow Atton: 20 0B
Ref Ofset 10.16 98 Mkr3 Ref Offset 1015 6B AMk
_"JOE:I:‘.'(I v Ref 20.00 dBm 'Lc [(I'.—"-:u Ref 20.00 dBm
Log o0
P
Y
Q. L§ ¢ 9

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 #VBW 300 kHz Sweep 1.333 ms (20001 pts)
usc s TATuS

Page 18 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: 15K22047-E1

FCC ID: ASLSMA510F

DATE: NOV 26, 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 12.230
Mid 2437 12.005
High 2462 12.208
12 2467 11.427
13 2472 10.875
Worst 12.230
10.2.2. 802.11g MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 16.441
Mid 2437 16.398
High 2462 16.468
12 2467 16.385
13 2472 16.395
Worst 16.468
10.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 17.666
Mid 2437 17.557
High 2462 17.641
12 2467 17.649
13 2472 17.618
Worst 17.666
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10.2.4. 99% BANDWIDTH PLOTS

11b Mode Low CH 11b Mode Middle CH
Keright Spectnum Aralyes - Decused B T=le Weright Spectnm Ariyter - Occused B =
AL 2o SENSE:IY ALIGH & 103518 M0t 22, 2015 AL w_ (w0 iSEINT SLIGH AT 26:34545 44 Oct 22,2015
Center Freq: 2412000000 GHz Radio Std: None Center Freq: 2437000000 GHz Radio $1d: None
- —+-  Trig: FreeRun
HFGoniow | #ANen: 2008 Radic Device: BTS bGaimiow SN 2068 Ragio Device: BTS.
10 dBldiv Ref 20.00 dBm 10 dBIdiv Ref 20.00 dBm
Log I Log
| |
|
ai |
. . | '
|
Center 2.412 GHz Span 30 MHz| Center 2.437 GHz Span 30 MHz
#Res BW 150 kHz HVBW 470 kHz #Sweep 100 ms, #Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 16.8 dBm Occupied Bandwidth Total Power 16.7 dBm
12.230 MHz 12.005 MHz
Transmit Freq Error -37.382 kHz OBW Power 99.00 % Transmit Freq Error 84.477 kHz OBW Power 99.00 %
x dB Bandwidth 8.584 MHz xdB -6.00 dB x dB Bandwidth 9.010 MHz x dB =6.00 dB
= sTas, stanus)

11b Mode High CH

Kiyright Spectrum Amabyner - Ocoupied W
- = | ‘E-n‘n-rF-q MMMG‘H:
- Trig: Free Run
AF Gain Low #Aten: 20 dB Radio Device: BTS
10 aBidiv Ref 20.00 dBm
|
Center 2462 GHz Span 30 MHz|
#Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.6 dBm
12.208 MHz
Transmit Freq Error =36.392 kHz OBW Power 99.00 %
x dB Bandwidth 8.976 MHz x dB =6.00 dB
= stanvs
11b Mode CH. 12 11b Mode CH. 13
Kepught Spectnm Analyser - Decupied T Veyught Spectram Aralyee - Decuped BW
AL R o et i T & 103349 0wt 22,2015 AL C E vse T 1G4 103331 aM0e1 22,2013
| Center Froq: 2467000000 GHz Radio Sta: None ] Center Freq: 2472000000 GHz Radio Sut: None
vo- Trig:FreeRun e~ Trig: Free Run
SIFGaind ow sAnien: 2068 Radio Device: BTS AFGain:Low samen: 20 4B Radia Device: BTS
10 dBidiv Ref 20.00 dBm Lc dBidiv Ref 20.00 dBm
Leg og
I
i
L L
Center 2.467 GHz Span 30 MHz, Center 2472 GHz Span J0 MHz
#Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms, #Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 7.55 dBm Occupied Bandwidth Total Power 7.63 dBm
11.427 MHz 10.875 MHz
Transmit Freq Error 15.033 kHz OBW Power 99.00 % Transmit Freq Error -143.42 kHz OBW Power 99.00 %
x dB Bandwidth 7.933 MHz xdB -6.00 dB x dB Bandwidth 8.068 MHz x dB -6.00 dB
= — s stans
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Weriah Spectnom At - Geeuped T Verisht Spectram Aoty - Oecoped BN =
AL e i 103100 810232, 2015 AL E S ALica & 163197 440et 32,2015
] Center Freq: 2412000000 GHz Radi Std: None: 1 Center Fraq: 2.437000000 GHz Radlo Std: Nane
e Trig: s Trig: Free Run
AFGainLow #atten: 2068 Radio Davice: BTS AFGainLow Attan: 20 0B Radlo Davice: BTS.
10 dBidiv Ref 20.00 dBm LL dBldiv Ref 20.00 dBm
Log og l
1 F I
v

Center 2412 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
H#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms| #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 14.1 dBm Occupied Bandwidth Total Power 14.1 dBm

16.441 MHz 16.398 MHz
Transmit Freq Error -1.505 kHz OBW Power 99.00 % Transmit Freq Error 24.841 kHz OBW Power 99.00 %
x dB Bandwidth 16.09 MHz xdB -6.00 dB % dB Bandwidth 15.17 MHz x dB -6.00dB

11g Mode High CH

Feri e Ansyr - GocepRd B
i =

R
R0:31:35 A Oct 22, 2013

Radio S1d: None

T Center Freq: 2.452000000 GHz
e Trig: Free Run
#Aten: 20 dB

AFGaindow Radio Device: BTS

10 dBidiv
Log

Ref 20.00 dBm

Center 2462 GHz

Span 30 MHz,

#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 14.0 dBm
16.468 MHz
Transmit Freq Error -15.363 kHz OBW Power 99.00 %
x dB Bandwidth 16.08 MHz x dB -6.00 dB
11g Mode CH. 12 11g Mode CH. 13
Keyright Spectrum Anshyzer - Gocupied B [E= 3 Keysight Spectrum Anabyzer - Occupied BW o
AL D NSE:IN ALIGN A4 10:32:21 A0 22, 2015 RL C 5 ENSE:INT ALIGH & 103257 a4
Center Freq: 2267000000 GHz Radio Std: None Conter Freq: 2472000000 GHz Radio $td: None
Trig: Free Run Trig: Free Run
HFGoincLow BAnen; 2008 Radio Device: BTS FGain:Low sAmen: 20 68 Racio Deviee: BTS.
10 dBldiv Ref 20,00 dBm 10 dBIdiv Ref 20.00 dBm
Log Log
i}
Iy
H |
\
‘ it
1 !
Center 2467 GHz Span 30 MHz| Center 2.472 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 6.83 dBm Occupied Bandwidth Total Power 6.70 dBm
16.385 MHz 16.395 MHz
Transmit Freq Error 12.324 kHz OBW Power 99.00 % Transmit Freq Error -15.250 kHz OBW Power 99.00 %
x dB Bandwidth 16.27 MHz xdB -6.00 dB x dB Bandwidth 14.38 MHz xdB -6.00 dB
uss — s —
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11n HT20 Mode Low CH 11n HT20 Mode Middle CH
Kiytight Spectrum Analyoer - Occupied W ol Keysight Spectrum Analyzes - Occupied B e
AL e i 10:30.36 810132, 2015 AL E S ALica & 1030:18 #00et 32,2015
] Center Freq: 2412000000 GHz Radia Std: None. ] Center Fraq: 2.437000000 GHz Radlo Std: Nane
e Trig:Free Run e Trig: Free Run
AFGainLow #atten: 2068 Radio Davice: BTS AFGainLow Attan: 20 0B Radlo Davice: BTS.
10 dBidiv Ref 20.00 dBm LL dBldiv Ref 20.00 dBm
Log og
i
Center 2.412 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
H#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms| #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 12.8 dBm Occupied Bandwidth Total Power 12.6 dBm
17.666 MHz 17.557 MHz
Transmit Freq Error 794 Hz OBW Power 99.00 % Transmit Freq Error 33.673 kHz OBW Power 99.00 %
x dB Bandwidth 17.20 MHz xdB -6.00 dB % dB Bandwidth 16.05 MHz x dB -6.00dB
11n HT20 Mode High CH
Wit Spectrum Amaioe - Occupied BW Ty
AL [ ST 3 102955 44601 22,3015
Canter Freq: 2462000000 GHz Radio Std: None
e Trig: Free Run
NFGainLow #Atten: 20 6B Radio Device: BTS
10 aBtdiv Ref 20.00 dBm
Log
|
ICenter 2462 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 12.7 dBm
17.641 MHz
Transmit Freq Error -24 689 kHz OBW Power 99.00 %
x dB Bandwidth 17.38 MHz x dB -6.00 dB
Wersght Specten Relyes - Dccuped W Versgh Sgechrom Arsyees - Dccuped BAY = n ==
AL 5 C SENSE i 10:29.32 M0t 22,2015 AL - o Ehse INT iGa0 AT 10:25:10 2 s
] Center Freq: 2 467000000 GHz Radio Ste: None. CentarFreq; 242000000 Gz Ragio S14: Nene
rGaniow | #Aten: 2008 Radio Device: BTS iGaimiow . EAften. 2068 Radio Device: BTS
10 dBldiv Ref 20.00 dBm Ic dB Ref 20.00 dBm
og °g
i
|
1
L
Center 2467 GHz Span 30 MHz| Center 2,472 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 7.33 dBm Occupied Bandwidth Total Power 7.17 dBm
17.649 MHz 17.618 MHz
Transmit Freq Error 8.563 kHz OBW Power 99.00 % Transmit Freq Error =12.093 kHz OBW Power 99.00 %
x dB Bandwidth 17.24 MHz xdB -6.00 dB x dB Bandwidth 17.28 MHz x dB «6.00 dB
™ srarus. sa stanus
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REPORT NO: 15K22047-E1 DATE: NOV 26, 2015
FCC ID: ASLSMA510F

10.3. OUTPUT POWER

LIMITS

FCC §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
[MHz] [dBi] [dBm)] [dBm] [dBm] [dBm]
Low 2412 -1.19 30.00 30.00 36.00 30.00
Mid 2437 -1.19 30.00 30.00 36.00 30.00
High 2462 -1.19 30.00 30.00 36.00 30.00
12 2467 -1.19 30.00 30.00 36.00 30.00
13 2472 -1.19 30.00 30.00 36.00 30.00
Results
Primary Total
Frequency Meas Corr'd qugr Margin
Channel Limit
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 2412 16.68 16.68 36.00 -19.32
Mid 2437 16.51 16.51 36.00 -19.49
High 2462 16.64 16.64 36.00 -19.36
12 2467 7.75 7.75 36.00 -28.25
13 2472 7.71 7.71 36.00 -28.29
Worst 16.68 36.00 -19.32

Page 24 of 105

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

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

FORM ID: FCC_15C



REPORT NO: 15K22047-E1 DATE: NOV 26, 2015

FCC ID: ASLSMA510F

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
[MHZz] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -1.19 30.00 30.00 36.00 30.00
Mid 2437 -1.19 30.00 30.00 36.00 30.00
High 2462 -1.19 30.00 30.00 36.00 30.00
12 2467 -1.19 30.00 30.00 36.00 30.00
13 2472 -1.19 30.00 30.00 36.00 30.00
Results
Primary Total
Frequency Meas Corr'd qugr Margin
Channel Limit
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 2412 14.46 14.46 36.00 -21.54
Mid 2437 14.41 14.41 36.00 -21.59
High 2462 14.33 14.33 36.00 -21.67
12 2467 7.40 7.40 36.00 -28.60
13 2472 7.27 7.27 36.00 -28.73
Worst 14.46 36.00 -21.54
10.3.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
Directional FCC IC IC Max
Frequency Gain Power Power EIRP
Channel . . . . Power
Primary Limit Limit Limit
[MHz] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -1.19 30.00 30.00 36.00 30.00
Mid 2437 -1.19 30.00 30.00 36.00 30.00
High 2462 -1.19 30.00 30.00 36.00 30.00
12 2467 -1.19 30.00 30.00 36.00 30.00
13 2472 -1.19 30.00 30.00 36.00 30.00
Results
Primary Total
Frequency Meas Corr'd qugr Margin
Channel Limit
Power Power
[MHZz] [dBm] [dBm] [dBm] [dB]
Low 2412 13.18 13.18 36.00 -22.82
Mid 2437 13.05 13.05 36.00 -22.95
High 2462 13.10 13.10 36.00 -22.90
12 2467 7.80 7.80 36.00 -28.20
13 2472 7.64 7.64 36.00 -28.36
Worst 13.18 36.00 -22.82
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10.4. PSD

LIMITS

FCC §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 -14.844 0.00 -14.844 8.00 -22.844
Mid 2437 -14.727 0.00 -14.727 8.00 -22.727
High 2462 -14.840 0.00 -14.840 8.00 -22.840
12 2467 -24.007 0.00 -24.007 8.00 -32.007
13 2472 -24.079 0.00 -24.079 8.00 -32.079
10.4.2. 802.11g MODE IN THE 2.4 GHz BAND
PSD Results
Channel Frequency | PSD Meas | Duty Factor | Final PSD Limit Margin
[MHz] [dBm] [dB] [dBm] [dBm] [dB]
Low 2412 -15.232 0.30 -14.932 8.00 -23.232
Mid 2437 -14.941 0.30 -14.641 8.00 -22.941
High 2462 -15.237 0.30 -14.937 8.00 -23.237
12 2467 -22.168 0.30 -21.868 8.00 -30.168
13 2472 -22.572 0.30 -22.272 8.00 -30.572
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 -19.652 0.33 -19.322 8.00 -27.652
Mid 2437 -19.688 0.33 -19.358 8.00 -27.688
High 2462 -19.584 0.33 -19.254 8.00 -27.584
12 2467 -25.942 0.33 -25.612 8.00 -33.942
13 2472 -26.225 0.33 -25.895 8.00 -34.225
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10.4.4. PSD PLOTS

11b Mode Low CH

11b Mode Middle CH

Keytight Spectrum Analyce - Swept SA
AL 2_0

"~ vg Type: AMS
PNO: Wide ~+- 171G glHold-
1FGaia Lo Atien: 1048

I,

" sAvg Type: AMS

|
PRG: Wide —+—  Teig: Free Run
(FGoinLow Aften: 10 4B

AvglHold: 100100

Ref Offset 10.16 dB Ref Offset 10.16 48
j0Biy Ref 10.00 dBm 19eisv__Ref 10.00 dBm
Center 2.41200 GHz Span 20.00 MHz Center 243700 GHz Span 20.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz" Sweep $21.3 ms (40001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 921.3 ms (40001 pts)
uss srans P

11b Mode ngh CH

Keyiight Spectrum Anaiyzer - Swept 54
AL

m_w!,. e Trig: FresRun

Ref Offset 10,16 dB
t‘.d aBidv - Ref 10.00 dBm
og

1FGain:Low

HAvg Type: RMS
AvglHeld: 1001100

Anan; 1048

Center 2.46200 GHz
#Res BW 3.0 kHz

#VBW 10 kHz*

Sweep 821.3 ms (40001 pts)

Span 20.00 MHz

11b Mode CH. 12

11b Mode Middle CH. 13

Werigh Spectnm Amatyrer - Swept S
AL R

| #Avg Type: RMS
Vide - Trig:FreeRun AvglHold: 100100

[
IFGainLow Aen: 10 48

Ref Offset 10.16 dB
10 dBidi Ref 10.00 dBm
cg

S —

1 aiveg Type: RIS
PRC: Wide ——  Teig: Free Run

Ref Offzet 10.16 dB
10 dEd Ref 10.00 dBm
E

IFGaindow Aten: 108

AvglHold: 1001100

Center 2.46700 GHz
#Res BW 3.0 kHz #VBW 10 kHz*

hso m—

Span 20.00 MHz

Sweep 821.3 ms (40001 pts)

Center 247200 GHz
#Res BW 3.0 kHz

Span 20.00 MHz

HVEBW 10 kHz* Sweep $21.3 ms (40001 pts)
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11g Mode Low CH

11g Mode Middle CH

Keytight Spectrum Anahyzer - Swept SA
AL

'-v-ﬂlbmnmnndym Swept 4

#Avp Type:AMS

#Avg Type: RMS ]
FNG- Witde ~o-  Trig: FreeRun AvglHold: 1001100 NG Wide —e—  TeiD: Free Run AvalHold: 1001100
IFGainLow Attan: 10 48 IFGain-Low Atten: 10 d8
Ref Offset 10.16 dBt “r Ref Offset 10.16 08 Mkr
j0gBicy_ Ref 10.00 dBm o diay_ Ref 10.00 dBm
: 35
Center 2.41200 GHz 25.50 MHz Center 243700 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 KHz" Sweep 1.045 s (40001 pts) #Res BW 2.0 kHz #VBW 10 kHz* Sweep 1.045 5 (40001 pts)
Keyuight Spectrum Anshyres - Sovept 4.
i = -
| #Avg Type: RMS
PNO- Wide -+ Trig: Free Run Avg|Hold: 100100
IFGainLow Arten: 10 dB
Ref Offset 10.16 B Mkr1 2
[0dBiai _Ref 10.00 dBm
Log
Center 246200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 KHz" Sweep 1.045 5 (40001 pts)

11g Mode CH. 12

11g Mode Middle CH. 13

Keysight Spectrum Anatyze - Swept $4
AL

Wmm Soept 4

#hv Type: RMS

r NS
e P petchig S AT > TgeRm  AgieE 0
1FGainLow Amen: 10 48 i Aen: 1005
Ref Offset 10.16 dB Ref Offset 10.16 4B Mk

10¢Bdy  Ref 10.00 dBm 0d2iav  Ref 10.00 dBm

Log og

Center 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 s (40001 pts) #Res BW 3.0 kHz HVBW 10 kHz* Sweep 1.045 s (40001 pts)
Juss s
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11n HT20 Mode Low CH 11n HT20 Mode Middle CH
Forap o o e et 8 i
#Avg Type: RMS ] #vep Typa: RMS
FNG Wilde —o-  Trig: FreeRun AvglHold: 1001100 NG Wide —  Trig: Frea Run AvgiHols: 1001100
WFGainiLow Attan: 10 48 FGainon Atten: 10.48
Ref Offset 10.16 dBt Mkr1 2.4 Ref Offset 10.16 08 Mkr1 2.436
j0usiay_Ref 10.00 dBm j9gaic_ Ref 10.00 dBm
L] ¢
Center 2.41200 GHz 27.00 MHz Center 243700 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VBW 10 KHZ* Sweep 1.107 s (40001 pts) #iRes BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 s (40001 pts)
11n HT20 Mode High CH
Keytight Spectrum Anslyzer - Swapt SA
W R
| kg Type: RIS
PNO- Wide -+— Trig Free Run AvglHold: 100100
1 Galm:Low Aten: 10d8
Ref Offset 10.16 dB. Mkr1 2.4
10 dBidiv Ref 10.00 dBm
¢
Center 2.46200 GHz Span 27.00 MKz
#Res B 3.0 kHz #VBW 10 kHz* Sweep 1.107 s (40001 ps)
-
11n Mode CH. 12 1in Mode Middle CH. 13
E o e e E-R.Muwmwu
L R n E
HAvg Type: RMS ] Bavp Type: AM
G ide ~we  Trig: Free Run AvglHold: 100100 B Vilde ~e-  Teig: Free Run AvglHold: Joa/t00
1FGainiLew Atten: 10 48 IFosindon Atten: 10,08
Ref Offset 10.16 dB Mkr 2.467 Ref Offset 10.16 48 Mkr1 2.470
|0¢Biiv el 10.00 dBm 102/ Ref 10.00 dBm
¢ ¢
Center 2.45700 GHz Span 27.00 MHz Center 2.47200 GHz Span 27.00 MHz
#Res BW 3.0 kHz FVBW 10 KHZ" Sweep 1.107 s (40001 pts) #Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.107 5 (40001 pts)
- srars = stanus
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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

Low Channel BandEdge

Low Channel Spurlous

wmw S

#Avg Typs: RMS ]
FNO: Fast ~—+—  Trig: Free Run

" savg Type: RMS
AvglHold: 100100

ngh Channel BandEdge

m,] e Trig:Free Ru Avg[Hold: 1061100
1 Gain:Low Mlln:?ﬂds IFGaindow Atten: 20 dB
Ref Offset 10.16 dB Mkr1 2 Ref Ofest 1046 28 Mk
|9c6iv_ Ref 20.00 dBm 10 dis,_Ref 20.00 dBm
g og -
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VBW 300 kHz Sweep 9733 ms (40001 pts|
I I TRocowwoml oo ——
1 N T 24143 GHz 7428 dBm
-3 N T T.2368 GHz 54.272dBm
H
5
6
T
8
o
Center 2.40000 GHz Span 50,00 MHz n
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) z
- srams
wkmﬁml-u&w Swept SA lﬂuﬂiﬂm\mﬂ'ﬁ\m Sovept Sh
] #Avg Type: RS ] Svp Type: RMS
G- Wide ~e-  Trig: Free Run AvglHold: 1001100 PG Fast ~+—  Trig: FreeRun AvalHold: 1001100
IFGainiLow Attan: 20 48 IFGainLow Atten: 20 dB
Ref Offset 10.16 0Bt = Ref Offset 10.16 4B
10y Ref 20.00 dBm 0geiay  Ref 20,00 dBm
Log Log ]
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts|
L S S S S I ] A T S o
1 24388 GHz 7.936 dBm
oz N 73112GH: 54784 dBm
4
5
6
T
8
9
Center 2.43700 GHz Span 30.00 MHz .
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) :
----- =

mmm Seepth

wmm« “SeetsA

rln s Trig: Free Run

" Wavg Type: RMS

Avg|Hold: 1001100
1FGain-Low

|
FHO: Fast —+—  TAig: Free Run
Amen: 20 4B

 #Avg Type: RMS
Avgiriola: 100100

[
1#Gain: Lo Aten: 20 48
Ref Offset 10.15 0B kr1 Ref Offset 10.16 &
10 9By Ref 20.00 dBm 10 daidiv Ref 20.00 dBm
’ - o
W
|
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
1N t 24599 GHz 7.0268Bm
2 N [ 49243CHz  6346dBm
-‘ N f T84T GHz 54058 dBm
5
[
7
8
]
Center 2.48350 GHz Span 50.00 MHz :?
#Res BW 100 kHz FVBW 300 kHz Sweep 2.667 ms (20001 pts) .
s st s stanus
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Channel 12 BandEdge Channel 12 Spurlous
o R T A —
] " dhvg Type: RMIS ] #vep Typa: RMS
PG Faw - Trig: FreeRun AvglHold: 100100 FNG: Fast - Trig: Free Run AvgiHold: 100100
I Gaimy:Lorw Attan: 20 48 IFGainLow Aten: 20 dB
Ref Offset 10.16 0B Mkr1 2.48 Ref Offset 10.16 4B Mir2
|9civ__Ref 20.00 dBm [0g2id_Ref 20,00 dBm
|
4
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VBW 300 KHz Sweep 9733 ms (40001 pts)
L e . | R . -
24052GHz  -1.142d8m
- N f T401 2 GHz 55693 dBm
¢ 3
H
5
6
T
8
9
Center 2.48350 GHz 50.00 MHz »
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) :
Channel 13 BandEdge Channel 13 Spurious
et e e, [Py
: il "
| #avg Type: RMS v Type: AMS
PO Tass —e-  Trig: Free Run AvglHeld: 1001100 PWG Tost - Trig: Free Run AvgiHeld: 1001100
1 Galn:Low Aten: 20 48 IFGaind ow Atten: 20 dB
Ref Offset 10.16 o8 Mkr1 2 Ref Offset 10.16 4B Tikr2
o aBidiv Ref 20.00 dBm It_ﬂ\ Ref 20.00 dBm
0
&
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
(] o e e 1 R -
i 24726 GHz -1.694 dBm
o N TAl5GHz 5008 dBm
i
5 r
]
7
8
9
Center 2.48350 GHz Span 50.00 MHz o
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) : -
o — s p—
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10.5.2. 802.11g MODE IN THE 2.4 GHz BAND

Low Channel BandEdge Low Channel Spurlous
Tormon oS — T ———— -
| " wAvg Type: RMS ] " sAvg Type:AMS o
TG Fast glHoid- BT o T Frae i AvgHola: 1007100
FGain L Atten: 20 48 o ow n: 20 8
Ref Offset 10.15 dB Mkr1 2 Ref Offsst 10.16 48 MEr.
|"r]\;.': dv  Ref 20.00 dBm L\Z;I\ 2/div  Ref 20,00 dBm
Y
. ¢
! r
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
3 TS ) I S S A . .. 5 L S
1N ' 24143 GHz 1342 dBm
-’ N f 72368 GHz 556.338 dBm
1
5
1
7
8
9
Center 2.40000 GHz Span 50.00 MHz :?

#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

Mlddle Channel BandEdge _ Mlddle Channel Spurlous

Kmqns'mhw— Swet 54 m—*mm Soept 4

" 8Avp Type: RMS

| "~ dAvg Type: RMS
PG e e~ Trig:FreeRun AvgHold: 1001100

O ;!,.. . Trig: Free Run AvglHole: 1001100
IF G L orw Anan: 20 d8 IFGaindow Agten; 20 dB
Ref Offset 10.16 dB Mir Ref Offset 10,16 9B
10aBicl  Ref 20.00 dBm 10 derale Ref 20.00 dBm
fict 4
start 30 MHZ Stop 26.50 GHz
[#Res BW 100 kHz #VEW 300 KHz Sweep 973.3 ms (40001 pts)
S B A . L L
442 1 GH. 1.954 aBm
-3 N f 73“25«: 54672dBm
4
5
6
T
8
2
Center 2.43700 GHz Span 30.00 MHz n

#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.333 ms (20001 pts)

ngh Channel BandEdge ngh Channel Spurlous

— e

"~ sAvg Type: RNS 2Avg Type: AMS

G Fl s e Trig:FreeRun AvglHold: 1001100 PO ;I st ~s Teig: Free Run AvglHold: 1001100
1FGaln:Low Aten: 20 4B IFGainLow Artten: 20 dB
Ref Offset 10.16 dB Wit 2.48 Ref Offset 10.16 dB ik
10gaRef 20,00 68m 10caraly Ref 2000 dBm
2 °g
0 Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz H#VBW 300 kHz Sweep 973.3 ms (40001 pts)
| S S S L 2 1 T I -
1N T 24846 GHz 2.008 dBm
2 N T 7.386 0 GHz 55071 dBm
3
4
5
5
7
B
9
Center 2.48350 GHz Span 50.00 MHz 10
#Res BIW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) 7
s stans s | isalignment Completed p—
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FCC ID: ASLSMAS510F

Channel 12 BandEdge Channel 12 Spurlous
wwlﬂi’w Swept SA Hiﬂﬂmlﬂﬁwﬂ Sovept Sh
] " dhvg Type: RMIS 7 : | #vep Typa: RMS
FHO: Fast ~e—  Trig: Free Run Avg|Hold: 100:100 PNO: Fast ~»—  Trig: Free Run AvgiHold: 100100
IFGaimLow Attan: 20 48 FGanon Atten: 20 dB
Ref Offset 10.16 dBt - Ref Offset 10.16 4B Mier:
19 dBidiv Ref 20.00 dBm = 0 deraly  Ref 20.00 dBm
o 3
&
¢
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VBW 300 KHz Sweep 9733 ms (40001 pts)
B . | R . -
) 24606GHz  4477dBm
-3 N f 7401 2 GHz 55746 dBm
H
5
6
T
8
9
Center 2.48350 GHz 50.00 MHz »
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) :
rars s s Alignment Completed
Channel 13 BandEdge Channel 13 Spurious
Vv e S 1 =TS [Ty
in \Le1) woa 2 01y 3 C ;
RO ,L,. e Trig:FreeRun 1‘:‘57&"3.'&5:‘-& oo NG ;L,, wp. Trig: Free Run ﬁma"‘ e
1 Galn:Low Aten: 20 48 IFGaind ow Atten: 20 dB
Ref Offget 10.16 dB Ref Offset 10,16 dB Mi
[0gBic Ref 20.00 dBm [gge_ Ref 20,00 dBm
€
¢
Start 30 MHz Stop 26.50 GHz
Y [#Res BW 100 KHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
o e e S -
24732 GHz 5435 dBm
-5 Nt T4158GHz 88401 dBm
4
5
]
7
8
9
Center 2.48350 GHz Span 50.00 MHz o
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) : -
- sran s stams.
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10.5.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

Low Channel BandEdge Low Channel Spurlous
Tormon oS — T ————
| * wAvg Type: RMS ] " sAvg Type:AMS
TG Fast glHold: BT o T Frae i AvgHola: 1007100
1FGain:Low Atten: 20 48 FGandon n: 20 48
Ref Offset 10.15 dB Mkr1 Ref Offsst 10.16 48 MEr.
I‘-'fl\;": dv  Ref 20.00 dBm L\Z;I\ 2/div  Ref 20,00 dBm
Y
\
b [
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
3 TS ) I S S A .. 5 L S
1N f 2407 0 GHz 1916 dBm
-! N f 72358 GHz 54.991 dBm
n
5
5
7
[
H
Center 2.40000 GHz Span 50.00 MHz :?

#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

Mlddle Channel BandEdge _ Mlddle Channel Spurlous

Kmqns'mhw— Swet 54 m—*mm Soept 4

" 8Avp Type: RMS

| "~ dAvg Type: RMS
PG e e~ Trig:FreeRun AvgHold: 1001100

O ;!,.. . Trig: Free Run AvglHole: 1001100
IF G L orw Anan: 20 d8 IFGaindow Agten; 20 dB
Ref Offset 10.16 dB Mir Ref Offset 10,16 9B
10aBicl  Ref 20.00 dBm 10 derale Ref 20.00 dBm
fict 4
start 30 MHZ Stop 26.50 GHz
[#Res BW 100 kHz #VEW 300 KHz Sweep 973.3 ms (40001 pts)
S B A .1 L 0
1.496 dBm
-3 N f 73“25«: -54.867 dBm
4
5
6
T
8
2
Center 2.43700 GHz Span 30.00 MHz "

#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.333 ms (20001 pts)

ngh Channel BandEdge ngh Channel Spurlous

— e

"~ sAvg Type: RNS 2Avg Type: AMS

3 Fl o e Trig:FreeRun AvglHold: 100100 N ;I st - Trig: Free Run AvglHeld: 1001100
1FGaln:Low Anen: 20 48 IFGainLow Artten: 20 dB
RelOffset 10.16 0B Mkr1 2. Ref Offset 10.16 d& ik
1ogeciy_Ref 20,00 GBm 10 gersiy  Ref 20.00 dBm
3 £
o
Start 30 MHz Stop 26.50 GHz
4 L#Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pis)
QarlsooeTRelscll kLT FUNCTION L FURCTION WO FURCTON vilue
PNt 2489 2GHz 0,557 dBm
2 N T 7.386 0 GHz 54146 dBm
3
4
5
H
7
B
9
Center 2.48350 GHz Span 50.00 MHz 10
#Res BIW 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts) :
- ] = —
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FCC ID: ASLSMAS510F

Channel 12 BandEdge Channel 12 Spurlous
whﬁmlﬂi’w Swept SA . Hiﬂﬂmlﬂﬁ\m Sevept SA : .
] Type: RMS e : ] #vep Typa: RMS
PG Faw - Trig: FreeRun AvglHold: 100100 FNG: Fast - Trig: Free Run AvgiHold: 100100
IFGaim:Low Attan: 20 48 IFGainLow Aten: 20 dB
Ref Offset 10.16 dBt Mkr Ref Offset 10.16 4B Mier:
o dBidlv Ref 20.00 dBm E L":((Jbl“l' Ref 20.00 dBm
A
¢
¢
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VBW 300 KHz Sweep 9733 ms (40001 pts)
L e . | R . -
L] 24619GHz  -3679dBm
-3 N f 7401 2 GHz 55521 dBm
H
5
6
T
8
9
Center 2.48350 GHz 50.00 MHz »
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) :
Channel 13 BandEdge Channel 13 Spurious
wwm B [} WeyTha Spectrum Anaes - Smept £4
: il :
#Avg Type: RMS | Avp Type: RMS
PO Tass —e-  Trig: Free Run AvglHeld: 1001100 PWG Tost - Trig: Free Run AvgiHeld: 1001100
1 Galn:Low Aten: 20 48 IFGaind ow Atten: 20 dB
Ref Offset 10.16 o8 Mkr1 2 - Ref Offset 10.16 4B Mk
|05y Ref 20.00 dBm d [gge_ Ref 20,00 dBm
&
¢
Start 30 MHz Stop 26.50 GHz
) [#Res BW 100 KHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
o e e B R -
2487 2 GHz 4456 dBm
o N T4158GHz 66971 dBm
i
5
]
7
8
9
Center 2.48350 GHz Span 50.00 MHz o
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) : -
o aran s p—
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/im) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor for average measurements.
Duty cycle factor= 10log (1/x) For this sample B mode = 0dB (duty cycle >98%); G mode =
0.30dB; N mode = 0.33dB.

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

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

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

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

Page 38 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: 15K22047-E1 DATE: NOV 26, 2015

FCC ID: ASLSMA510F

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

41
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det 3117(001687 Path_2_10dB DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *2.39 36.76 Pk 31.7 -19.5 0 48.96 - - 74 -25.04 216 291 H

2 *2.324 40.9 Pk 31.6 -19.7 0 52.8 - - 74 -21.2 216 291 H

3 *2.39 27.71 RMS 31.7 -19.5 0 39.91 54 -14.09 - - 216 291 H

4 *2.376 28.55 RMS 317 -19.6 0 40.65 54 -13.35 - - 216 291 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

S b e AR B, o b0 T 0 Y sl a4 o kil il ot v it e e i A g T

45

1 H: 41
— REUE F g Hode - P Hoapa e o e (G ST DS M - [T
Trace Markers
Marker Frequency Meter Det 3117(001687 Path_2_10dB DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuv/m)

1 *2.39 39.01 Pk 31.7 -19.5 0 51.21 - - 74 -22.79 271 269 \Y

2 *2.353 40.33 Pk 31.6 -19.6 0 52.33 - 74 -21.67 271 269 \Y

3 *2.39 27.98 RMS 31.7 -19.5 0 40.18 54 -13.82 - - 271 269 \

4 *2.389 28.46 RMS 31.7 -19.5 0 40.66 54 -13.34 - - 271 269 \Y

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

RMS - RMS detection
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REPORT NO: 15K22047-E1 DATE: NOV 26, 2015
FCC ID: ASLSMA510F

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

Al ™ | Ll '
o P b o i AP e
-2
L
1 &
- - e = Fouped Hedd
Trace Markers
Marker Frequency Meter Det 3117(001687 Path_2_10dB DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)

1 *2.484 38.88 Pk 31.8 -19.4 0 51.28 - - 74 -22.72 332 283 H

2 2.561 41.22 Pk 319 -19.3 0 53.82 - - 74 -20.18 332 283 H

3 *2.484 29.84 RMS 31.8 -19.4 0 42.24 54 -11.76 - - 332 283 H

4 *2.484 29.96 RMS 31.8 -19.4 0 42.36 54 -11.64 - - 332 283 H

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

RMS - RMS detection
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REPORT NO: 15K22047-E1 DATE: NOV 26, 2015
FCC ID: ASLSMA510F

VERTICAL PEAK AND AVERAGE PLOT

e i o v gt o o o sy P gt it At i, ol i, e A ot oo

3
o
1f 1 Hz
- = — lorge LB PR Faf/itin  Debiieg Mode a— Fia  Fpailede Position
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det 3117(001687 | Path_2_10dB DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 38.53 Pk 31.8 -19.4 50.93 - - 74 -23.07 277 262 " 1
2 *2.495 41.66 Pk 31.8 -19.3 54.16 - - 74 -19.84 277 262 \ 2
3 *2.484 29.59 RMS 31.8 -19.4 41.99 54 -12.01 - - 277 262 " 3
4 *2.484 29.82 RMS 31.8 -19.4 42.22 54 -11.78 - - 277 262 \ 4

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

RMS - RMS detection
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REPORT NO: 15K22047-E1 DATE: NOV 26, 2015
FCC ID: ASLSMA510F

AUTHORIZED BANDEDGE (12 CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

— WU Fwl/fitn  Dutiteg Hode Soer Fia  Toepaifode  Fasition

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 3117(001687 Path_2_10dB DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 38.07 Pk 31.8 -19.4 0 50.47 - - 74 -23.53 217 281 H
2 2.509 40.78 Pk 31.9 -19.3 0 53.38 - - 74 -20.62 217 281 H
3 *2.484 28.2 RMS 31.8 -19.4 0 40.6 54 -13.4 - - 217 281 H
4 2.562 28.61 RMS 319 -19.3 0 41.21 54 -12.79 - - 217 281 H

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

RMS - RMS detection
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