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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/ac, ANT+ and NFC
MODEL NUMBER: SM-G903F

SERIAL NUMBER: R38G60CA7KK (RADIATED); R38G60C9R5L(CONDUCTED)

DATE TESTED: JUN 15 - JUL 01, 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, 443-823, Korea. Line conducted emissions are
measured only at the 218 address. The following table identifies which facilities were utilized for
radiated emission measurements documented in this report. Specific facilities are also identified
in the test results sections.

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
Radiated Disturbance, Below 1GHz 4,14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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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/ac, ANT+ and NFC.
This test report addresses the DTS (WLAN) operational mode.

5.2.

MAXIMUM OUTPUT POWER

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

Frequency Frequency Output Power Output Power
Range Mode
[MHz] [dBm] [mW]
[MHz]
2412 - 2462 17.27 53.33
802.11b 2467 7.27 5.33
2472 7.41 5.51
2412 - 2462 15.81 38.11
2412 - 2472 802.11g 2467 7.16 5.20
2472 7.21 5.26
T 7 2 Y g
SIS0 2472 6.92 4.92
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antennas, with a antenna’s maximum gain of -1.89 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: MCSO
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA20EWE N/A N/A
Data Cable SAMSUNG EP-DN915UWE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A

I/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

Page 10 of 97

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823,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: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

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 950 11-17-15
Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-15
Antenna, Horn, 40 GHz ETS 3116C 00166255 09-23-15
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 09-29-15
Preamplifier, 1000 MHz Sonoma 310N 341282 11-17-15
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 11-18-15
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 09-23-15
Bluetooth Tester TESCOM TC-3000C 3000C000546 11-17-15
Average Power Sensor R&S NRZ-z291 102681 11-17-15
Average Power Sensor Agilent / HP U2000 MY54270007 09-23-15
EMI Test Receive, 40 GHz R&S ESU40 100439 11-17-15
EMI Test Receive, 3 GHz R&S ESR3 101832 11-17-15

Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 11-17-15
High Pass Filter 5GHz Micro-Tronics HPS17542 009 11-17-15
High Pass Filter 6GHz Micro-Tronics HPM17543 010 11-17-15
LISN R&S ENV-216 101836 04-09-16
LISN R&S ENV-216 101837 04-09-16
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7. MEASUREMENT METHODS

KDB 558074 D01 DTS Meas Guidance v03r03: Measurement Procedure §9.2.3.1 AVGPM is
used for power and 810.1.a) AVGPSD-1 is used for power spectral density.

Unwanted emissions within Restricted Bands are measured using traditional

procedures.

radiated

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 1.427 1.531 0.932 93.2% 0.31 0.701

802.11n HT20 1.336 1.439 0.928 92.8% 0.32 0.749
r— ZE— EE—— i
R e s b - P o

[802.11b Mode]

[802.11g 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 8.554 MHz
2.1051, (Band Edge / Conducted
15.247 (d) |Spurious Emission 20dBe Pass 32.127 dBm
Conducted
15.247 | TX conducted output power <30dBm Pass 17.27 dBm
15.247 |PSD <8dBm Pass -12.21 dBm
15.207 (a) AC. quer Line conducted Section 10 Power Line Pass 47.18 dBuv
emissions conducted (QP)
15.205, . . . . 51.49 dBuV/m
15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass (AV)
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10. ANTENNA PORT TEST RESULTS

10.1.

LIMITS

FCC §15.247 (a) (2)

6 dB BANDWIDTH

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

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v03r03: The transmitter output is

connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak

detector and max hold.

RESULTS
10.1.1. 802.11b MODE IN THE 2.4 GHz BAND
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHz] [MHz] [MHz]
Low 2412 9.044 0.5
Mid 2437 8.566 0.5
High 2462 8.554 0.5
13 2472 8.554 0.5
Worst 8.554 0.5
10.1.2. 802.11g MODE IN THE 2.4 GHz BAND
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHz] [MHz] [MHz]
Low 2412 15.167 0.5
Mid 2437 15.163 0.5
High 2462 15.158 0.5
13 2472 15.168 0.5
Worst 15.158 0.5
10.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHz] [MHz] [MHz]
Low 2412 15.175 0.5
Mid 2437 15.162 0.5
High 2462 15.160 0.5
13 2472 15.171 0.5
Worst 15.160 0.5
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B Keysight Spectrum Analyzer - Swept SA [E=a ==
RL [ RF [500 DC ] [ [ SENSE:INT] [ ALIGN AUTO | 01:20:29 PMJun 19, 2015
#Avg Type: RMS TRACE 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE| MY
Foantow  #Atten: 30d8 CETP AAAAA
AMKr3 9.044 MHZz
Ref Offset 10.15 dB
10 gBxciv_Ref 20.00 dBm -0.007 dB
100
. 2.78 dBm|
0.00 -
-10.0
802.11b Mode o
Low CH
300 o
-40.0
0.0
600
0.0
Center 2.41200 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts;
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA E‘\Eﬂé_l_
RL RF [s0@ bpC | [ SENSE:INT] ALIGN AUTO | 01:21:34 PMJun 19, 2015
#Avg Type: RMS TRAGE” 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPE| MYARAAAY
IFGain:Low #Atten: 30 dB DET|P AAAAA
AMKr3 8.566 MHz
Ref Offset 10.15 dB
10,gBxciv_Ref 20.00 dBm 0.025 dB
100
. 217 den|
0.00
-10.0
200
802.11b Mode
Middle CH a0
-40.0
800
600
700
Center 2.43700 GHz Span 20.00 MHz
Res BW 100 kHz #VYBW 300 kHz Sweep 1.333 ms (20001 pts
IMSG STATUS
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BB Keysight Spectrum Analyzer - Swept SA T e
RL [ RF [soe  bC | [ [ SENSE:INT] [ ALIGNAUTO | 01:22:58 PMJun 19, 2015
#Avg Type: RMS TRAGE” 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥ARMAAY
reoimtee, ™ satten: 30 dB DETIP AAAAA
Ref Offset 10,15 dB AMkr3 8.554 MHz
1L%gdB!di\r Ref 20.00 dBm -0.017 dB|
100
3.05 dbm|
0.00
100
802.11b Mode 0
High CH
300
-40.0
0.0
600
70.0
Center 2.46200 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA T e
RL [ RF [s0@ bpC | [ [ SENSE:INT] [ ALIGN AUTO | 08:53:54 PMJul 01, 2015
#Avg Type: RMS TRAGE 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE| M AR
FCaimLow  #Atten: 30 dB DETP ARAAA
Ref Offset 10,14 0B AMkr3 8.554 MHz
1L%gdB!di\r Ref 20.00 dBm -0.043 dB|
100
0.00
-7.06 cibirg
-10.0
802.11b Mode 00
13 CH o
-40.0
-80.0 Py .
600
70.0
Center 2.47200 GHz Span 20.00 MHz
Res BW 100 kHz #VYBW 300 kHz Sweep 1.333 ms (20001 pts
IMSG STATUS
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802.11g Mode
Low CH

BB Keysight Spectrum Analyzer - Swept SA =
RL [ RF [soe  bC | [ [ SENSE:INT] [ ALIGNAUTO | 01:33:16 PMJun 19, 2015
#Avg Type: RMS TRAGE” 56
Wi Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥ARMAAY
PNO: Wide ~—+—
IFGain:Ilo:, #Atten: 30dB DETIPAAAAA
Ref Offset 10,15 dB AMkr3 15.167 MHz
10 dBidiv  Ref 20.00 dBm 0.046 dB
Log
100
0.00 = — It . I 072 ol
100
200
300
-40.0
0.0
600
70.0

Center 2.41200 GHz
Res BW 100 kHz

#YBW 300 kHz

Span 20.00 MHz
Sweep 1.333 ms (20001 pts

IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA = \E/\é_l_
RL RF [s0@ bpC | [ SENSE:INT] ALIGN AUTO | 01:32:10 PMJun 19, 2015
#Avg Type: RMS TRAGE” 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE| M yAAARAY
PNO: Wide —#—

IFGain:Ilo:, #Atten: 30 dB DETIP AAAAA

Ref Offset 10.16 B AMkr3 15.163 MHz

1L%gdB!di\r Ref 20.00 dBm -0.039 dB|
100

0.00 ’ I 0.3 demf
-10.0
200

802.11g Mode
. -30.0
Middle CH

-40.0
0.0
600
70.0

Center 2.43700 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 20.00 MHz
Sweep 1.333 ms (20001 pts

IMSG

STATUS

Page 17 of 97

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823,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: 15K21054-E1

FCC ID: ASLSMG903F

DATE: JUL 01, 2015

BB Keysight Spectrum Analyzer - Swept SA T e
RL [ RF [s0@ bpC | [ [ SENSE:INT] [ ALIGN AUTO | 01:29:47 PMJun 19, 2015
#Avg Type: RMS TRAGE” 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥ARMAAY
reoimtee, ™ satten: 30 dB DETIP AAAAA
Ref Offset 10,15 dB AMkr3 15.158 MHz
1L%gdB!di\r Ref 20.00 dBm -0.020 dB|
100
’ | 1.47 dEm|
0.00 L i r— i
100
802.11g Mode me .
High CH
300
-40.0
0.0
600
70.0
Center 2.46200 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA T e
RL [ RF [s0e  bC | [ [ SENSE:INT] ALIGN AUTO 08:55:04 PMJul 01, 2015
#Avg Type: RMS TRAGE 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE| M AR
FCaimLow  #Atten: 30 dB DETP ARAAA
Ref Offset 10,14 0B AMkr3 15.168 MHz
1L%gdB!di\r Ref 20.00 dBm 0.064 dB
100
0.00
. | -8.18 crf
-10.0 L I
200
802.11g Mode
13 CH
-40.0
0.0
600
70.0
Center 2.47200 GHz Span 20.00 MHz
Res BW 100 kHz #VYBW 300 kHz Sweep 1.333 ms (20001 pts
IMSG STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

B Keysight Spectrum Analyzer - Swept SA \i/li“ﬂ_
RL | RF [s0Q bC | | | SEWSE:INT] [ ALIGN AUTO | 01:34:50 PMJun 18, 2015
#Avg Type: RMS TRADE( 3456
Wi Trig: FreeRun Avg|Hoeld: 100/100 TYPE| M WA
[Fouinlow  #Atten: 30 dB DETIP AAAA A
AMKr3 15.175 MHz
Ref Offset 10.15 dB
10 dBidiv Ref 20.00 dBm -0.088 dB
10.0
0.00 . 3104
100
802.11n Mode M0y
Low CH .
-40.0
0.0
60.0
70,0
Center 2.41200 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA ===
RL | RF IHENE | [ SENSE:INT] [ ALIGN AUTO | 01:35:57 PMJun 18, 2015
#Avg Type: RMS TRAGE 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE| M WAL
iroamtae ™ satten: 30 dB DET|P AAAAA
Ref Offset 10.15 dB AMkr3 15.162 MHz
0 gl Ref 20.00 dBm 0.010 dB
100
0.00 ’ } -3.05 cibrf
-10.0
200
802.11n Mode
Middle CH e
-40.0
0.0
-60.0
-70.0
Center 2.43700 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
IMSG STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

B Keysight Spectrum Analyzer - Swept SA \i/li“ﬂ_
RL | RF [s0Q bC | | | SEWSE:INT] ALIGN AUTO 01:37:18 PMJun 18, 2015
#Avg Type: RMS TRADE( 3456
Wi Trig: FreeRun Avg|Hoeld: 100/100 TYPE| M WA
[Fouinlow  #Atten: 30 dB DETIP AAAA A
AMKr3 15.160 MHZ
Ref Offset 10.15 dB
10 dBidiv Ref 20.00 dBm 0.062dB
10.0 <>
0.00 ’—y—nﬁﬁ
|
100
802.11n Mode 20
High CH .
-40.0
0.0
60.0
70,0
Center 2.46200 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA ===
RL | RF IHENE | [ SENSE:INT] [ ALIGN AUTO | 08:55:58 PMJul 01, 2015
#Avg Type: RMS TRAGE 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE| M WAL
iroamtae ™ satten: 30 dB DET|P AAAAA
Ref Offset 10.14 dB AMkr3 15.171 MHz
0 gl Ref 20.00 dBm 0.032 dB
100
0.00
. -5.00 ciBrf
-10.0
802.11n Mode 20
13 CH .
-40.0
0.0
-60.0
-70.0
Center 2.47200 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
IMSG STATUS
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REPORT NO: 15K21054-E1

FCC ID: ASLSMG903F

DATE: JUL 01, 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 12.117
Mid 2437 11.761
High 2462 11.990
13 2472 10.499
Worst 12.117
10.2.2. 802.11g MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 16.423
Mid 2437 16.413
High 2462 16.413
13 2472 16.438
Worst 16.438
10.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2412 17.626
Mid 2437 17.610
High 2462 17.616
13 2472 17.649
Worst 17.649
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REPORT NO: 15K21054-E1
FCC ID: ASLSMG903F

DATE: JUL 01, 2015

10.2.4. 99% BANDWIDTH PLOTS

802.11b Mode
Low CH

=S

[ SENSE:INT] [ ALIGN AUTO

03:13:58 PMJun 19, 2015

BE Keysight Spectrum Analyzer - Occupied BW.
RL [ RF [500 DC ] [

#FGain:Low

Center Freq: 2.412000000 GHz
—— Trig: Free Run
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

||10 dB/div

Ref 20.00 dBm

Log
100

o.oo
-10.0

-20.0

-30.0

-40.0

-50.0 IR TN
500

-70.0

Center 2.412 GHz
Res BW 150 kHz

#VBW 470 kHz

Span 30 MHz
#Sweep 100 ms

Occupied Bandwidth Total Power 17.3 dBm

12.117 MHz
-79.955 kHz OBW Power
9.026 MHz x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

[E=N =

[ SENsE:NT] [ ALIGN AUTO

03:14:26 PMJun 19, 2015

BE Keysight Spectrum Analyzer - Occupied BW
RL [ RF [s00 bC | [

Center Freq: 2.437000000 GHz
—p—~ Trig: Free Run
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

||10 dB/div
Log
100

#IFGain:Low

Ref 20.00 dBm

000 —+ -
100 1 - - —

20,0 " i, I AL UL | LTMOTAMRRIR ] LSRR R R[] RN o

00— HH! ALLLY R

400 ny 1y

802.11b Mode Ei | 4Ll ) LT O S A
Middle CH m

|
-70.0
|

Center 2.437 GHz
Res BW 150 kHz

Span 30 MHz

#VBW 470 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.8 dBm

11.761 MHz
154.31 kHz OBW Power
8.502 MHz x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

RL [ RF [s0@ bpC | [ [ SENSE:INT] [ ALIGN AUTO | 03:14:43 PMJun 19, 2015
Center Freq: 2.462000000 GHz Radic Std: None

—
F Keysight Spectrum Analyzer - Occupied BW. =[]

—%— Trig: Free Run
I | #FGain:Low #Atten: 20dB Radio Device: BTS

||10 dB/div Ref 20.00 dBm
Log |
100 | |

oon oo -

-10.0 -
-20.0

c'u N RN N — - A kil

-40.0

500 HY LGl T ]S s

802.11b Mode B Nt i

-60.0

High CH i |

Center 2.462 GHz Span 30 MHz
Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 17.5 dBm
11.990 MHz

Transmit Freq Error -182.26 kHz OBW Power 99.00 %
x dB Bandwidth 8.574 MHz xdB -6.00 dB

STATUS

RL [ RF [s0@ bpC | [ [ SENSE:INT] [ ALIGN AUTO | 08:58:38 PMJul 01, 2015
Center Freq: 2.472000000 GHz Radic Std: None

—»— Trig: Free Run

I | #FGain:Low #Atten: 20 dB Radioc Device: BTS

F Keysight Spectrum Analyzer - Occupied BW = \E/\g_

||10 dBidiv Ref 20.00 dBm
Log
100

000

-10.0 W

200 - u MU B L L Rl -

30,0 i LI
-40.0 | [N
-50.0 " | db

802.11b Mode o b bl ,
13 CH o .w

Center 2.472 GHz Span 30 MHz
Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 7.27 dBm
10.499 MHz

Transmit Freq Error -59.804 kHz OBW Power 99.00 %

x dB Bandwidth 13.73 MHz x dB -26.00 dB

MSG STATUS
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REPORT NO: 15K21054-E1
FCC ID: ASLSMG903F

DATE: JUL 01, 2015

BB Keysight Spectrum Analyzer - Occupied BW ol e e
RL [ RF [s0@ bpC | [ [ SENSE:INT] [ ALIGN AUTO | 03:18:04 PMJun 19, 2015
r Center Freq: 2.412000000 GHz Radic Std: None
—%— Trig: Free Run
I | #FGain:Low #Atten: 20dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log ‘ |
100 ‘ |
0.00
-10.0 H . L H
-20.0
00—l win
-40.0 —
-50.0
802.11g Mode e
Low CH 700
Center 2.412 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.1 dBm
16.423 MHz
Transmit Freq Error -34.500 kHz OBW Power 99.00 %
x dB Bandwidth 15.85 MHz xdB -6.00 dB
MSG STATUS
B Keysight Spectrum Analyzer - Occupied BW [E=n =R
RL [ RF [soe bc | [ [ SENsE:NT] [ ALIGN AUTO | 03:17:40 PMJun 19, 2015
|— ‘ Center Freq: 2.437000000 GHz Radio Std: None
—p—~ Trig: Free Run
I | #FGain:Low #Aten: 20 dB Radio Device: BTS
||10 dBldiv Ref 20.00 dBm
Log |
100 |
0.00 n
-10.0 b ¥
-20.0 /i |
-30.0 bt -
-40.0
-50.0
802.11g Mode i
Middle CH 00
|
Center 2.437 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 15.7 dBm
16.413 MHz
Transmit Freq Error 26.662 kHz OBW Power 99.00 %
x dB Bandwidth 15.14 MHz x dB -6.00 dB
MSG STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

RL [ RF [s0@ bpC | [ [ SENSE:INT] [ ALIGN AUTO | 03:17:20 PMJun 19, 2015
Center Freq: 2.462000000 GHz Radic Std: None
—%— Trig: Free Run
I | #FGain:Low #Atten: 20 dB Radic Device: BTS

—
F Keysight Spectrum Analyzer - Occupied BW. =[]

||1Lo dBiciv___ Ref 20.00 dBm
o \ | | \
100 ‘ | | ‘

000

-100 - -

-20.0

30,0 bbb ibiad L W TLE T T
-40.0 A wLlly 1

802119 Mode 50,0 PR IR Y]

-50.0 A

ngh CH 700

Center 2.462 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.3 dBm
16.413 MHz

Transmit Freq Error -64.351 kHz OBW Power 99.00 %
x dB Bandwidth 15.58 MHz xdB -6.00 dB

MSG STATUS

RL [ RF [soe bc | [ [ SENsE:NT] [ ALIGN AUTO | 08:57:51 PMJul 01,2015
‘ Center Freq: 2.472000000 GHz Radio Std: None
I | —p—~ Trig: Free Run

F Keysight Spectrum Analyzer - Occupied BW ==

#FGain:Low #Atten: 20 dB Radio Device: BTS

||10 dBldiv Ref 20.00 dBm
Log
100

[k}

100 e 1

20,0 bl i o AL WL UL R Rl LR N L

-30.0 ' H

-40.0

802.11g Mode O

-60.0

13 CH .mi

Center 2.472 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 6.98 dBm
16.438 MHz

Transmit Freq Error -44.645 kHz OBW Power 99.00 %

x dB Bandwidth 20.24 MHz x dB -26.00 dB

MSG STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

B Keysight Spectrum Analyzer - Occupied BW. \i/li/\ﬂ_
RL | RF [s0Q bC | | SENSE:INT| ALIGN AUTO 03:18:24 PMJun 18, 2015
r Center Freq: 2.412000000 GHz Radio Std: None
—p~ Trig: FreeRun
I | #IFGain:Low #Atten: 20 dB Radio Device: BTS
||10 dBldiv Ref 20.00 dBm
Log
10.0
0.00
-10.0
-20.0 (A RE TR EALL S T I Al H
-30.0
-40.0 T -
-50.0 [
802'11n MOde 600 o 1 Al Lo gty
Low CH 700 *
Center 2.412 GHz Span 30 MHz
Res BW 200 kHz #YBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 12.2 dBm
17.626 MHz
Transmit Freq Error -40.158 kHz OBW Power 99.00 %
x dB Bandwidth 13.75 MHz x dB -6.00 dB
MSG STATUS
BE Keysight Spectrum Analyzer - Occupied BW E}@@_
RL | RF [s0Q bc | | [ seEnse:InT] [ ALIGN AUTO | 03:18:42 PMJun 19, 2015
|— | Center Freq: 2.437000000 GHz Radio Std: None
—»— Trig: FreeRun
I | #FGain:Low #Atten: 20 dB Radio Device: BTS
||10 dBldiv Ref 20.00 dBm
Log
100
0.00
-10.0
-20.0 e e e —— —
-30.0
-40.0 i
802.11n Mode 500 | L
Middle CH 0
-70.0 fHH ‘
.
Center 2.437 GHz Span 30 MHz
Res BW 200 kHz #VYBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 11.7 dBm
17.610 MHz
Transmit Freq Error 19.381 kHz OBW Power 99.00 %
x dB Bandwidth 15.58 MHz x dB -6.00 dB
MSG STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

RL | RF [s0Q bC | | | SEWSE:INT] [ ALIGN AUTO | 03:18:58 PMJun 18, 2015
Center Freq: 2.462000000 GHz Radio Std: None

—p~ Trig: FreeRun

I | #FGain:Low #Atten: 20 dB Radio Device: BTS

F Keysight Spectrum Analyzer - Occupied BW oo )|

||10 dBldiv Ref 20.00 dBm
Log
100

0.0 -

-10.0

Eali il i MR LLAL FH a4 B RALL L]

-30.0

-40.0 | b

-50.0 -

g802.11nMode || .
ngh CH 700 I

Center 2.462 GHz Span 30 MHz
Res BW 200 kHz #V/BW 620 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 12.3 dBm
17.616 MHz

Transmit Freq Error -66.793 kHz OBW Power 99.00 %
x dB Bandwidth 16.21 MHz X dB -6.00 dB

MSG STATUS

RL | RF [s0Q DC | | SENSE:INT| [ ALIGN AUTO 08:57:27 PMul 01, 2015
| Center Freq: 2.472000000 GHz Radio Std: None

F Keysight Spectrum Analyzer - Occupied BW o) sl

—w— Trig: Free Run
| #IFGain:Low #Atten: 20 dB Radio Device: BTS

||10 dBldiv Ref 20.00 dBm
Log
10.0

0.00
JR o) P T PRT L L Lol Lt L b B I L T (THTIRFEW W VRIS RERIS
20,0 LRI ) G e TR g EL T I S P 1 R O ot e T

-30.0

-40.0

50,0 [tttk

802.11n Mode s |
13 CH Jnnt--- s Siia

Center 2.472 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 6.80 dBm
17.649 MHz

Transmit Freq Error -36.788 kHz OBW Power 99.00 %

x dB Bandwidth 20.83 MHz x dB -26.00 dB

MSG STATUS
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REPORT NO: 15K21054-E1

FCC ID: ASLSMG903F

DATE: JUL 01, 2015

10.3.

LIMITS

OUTPUT POWER

FCC 815.247

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

DIRECTIONAL ANTENNA GAIN

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS
10.3.1. 802.11b MODE IN THE 2.4 GHz BAND
Limits
Directional FCC IC IC Max
Frequency Gain Power Power EIRP
Channel . - . . Power
Primary Limit Limit Limit
[MHZ] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -1.89 30.00 30.00 36.00 30.00
Mid 2437 -1.89 30.00 30.00 36.00 30.00
High 2462 -1.89 30.00 30.00 36.00 30.00
13 2472 -1.89 30.00 30.00 36.00 30.00
Results
Primary Total Power .
Channel Frequency Meas Corr'd Limit Margin
Power Power
[MHZ] [dBm] [dBm] [dBm] [dB]
Low 2412 17.20 17.20 36.00 -18.80
Mid 2437 16.59 16.59 36.00 -19.41
High 2462 17.27 17.27 36.00 -18.73
13 2472 7.38 7.38 36.00 -28.62
Worst 17.27 36.00 -18.73
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DATE: JUL 01, 2015

10.3.2. 802.11g MODE IN THE 2.4 GHz BAND
Limits
Directional FCC IC IC Max
Frequency Gain Power Power EIRP
Channel . e e o Power
Primary Limit Limit Limit
[MHZ] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -1.89 30.00 30.00 36.00 30.00
Mid 2437 -1.89 30.00 30.00 36.00 30.00
High 2462 -1.89 30.00 30.00 36.00 30.00
13 2472 -1.89 30.00 30.00 36.00 30.00
Results
Primary Total Power _
Channel Frequency Meas Corr'd Limit Margin
Power Power
[MHZ] [dBm] [dBm] [dBm] [dB]
Low 2412 12.34 12.34 36.00 -23.66
Mid 2437 15.21 15.21 36.00 -20.79
High 2462 15.81 15.81 36.00 -20.19
13 2472 7.21 7.21 36.00 -28.79
Worst 15.81 36.00 -20.19
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 -1.89 30.00 30.00 36.00 30.00
Mid 2437 -1.89 30.00 30.00 36.00 30.00
High 2462 -1.89 30.00 30.00 36.00 30.00
13 2472 -1.89 30.00 30.00 36.00 30.00
Results
Primary Total Power .
Channel Frequency Meas Corr'd Limit Margin
Power Power
[MHZ] [dBm] [dBm] [dBm] [dB]
Low 2412 12.03 12.03 36.00 -23.97
Mid 2437 11.87 11.87 36.00 -24.13
High 2462 12.31 12.31 36.00 -23.69
13 2472 6.69 6.69 36.00 -29.31
Worst 12.31 36.00 -23.69
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FCC ID: ASLSMG903F

10.4. PSD

LIMITS

FCC 815.247

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-1" under KDB558074
D01 DTS Meas Guidance v03r03

RESULTS
10.4.1. 802.11b MODE IN THE 2.4 GHz BAND
PSD Results
Frequency | PSD Meas |Duty Factor | Final PSD Limit Margin
Sl [MHz] [dBm] [dB] [dBm] [dBm] [dE]
Low 2412 -14.31 0.00 -14.31 8.00 -22.31
Mid 2437 -14.62 0.00 -14.62 8.00 -22.62
High 2462 -13.89 0.00 -13.89 8.00 -21.89
13 2472 -24.39 0.00 -24.39 8.00 -32.39
10.4.2. 802.11g MODE IN THE 2.4 GHz BAND
PSD Results
Frequency | PSD Meas |Duty Factor | Final PSD Limit Margin
S [MHz] [dBm] [dB] [dBm] [dBm] [dE]
Low 2412 -12.57 0.31 -12.26 8.00 -20.57
Mid 2437 -12.63 0.31 -12.32 8.00 -20.63
High 2462 -12.21 0.31 -11.90 8.00 -20.21
13 2472 -21.62 0.31 -21.31 8.00 -29.62
10.4.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
PSD Results
Frequency | PSD Meas |Duty Factor | Final PSD Limit Margin
S [MHz] [dBm] [dB] [dBm] [dBm] [dE]
Low 2412 -19.86 0.32 -19.54 8.00 -27.86
Mid 2437 -20.11 0.32 -19.79 8.00 -28.11
High 2462 -19.66 0.32 -19.34 8.00 -27.66
13 2472 -25.23 0.32 -24.91 8.00 -33.23
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

B Keysight Spectrum Analyzer - Swept SA [E=a ==
RL [ RF [500 bC | [ [ SENSE:INT] [ ALIGN AUTO | 01:34:48 PMJun 20, 2015
Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPE|A WA
IFGain:Low #Atten: 30 dB DET|A
Mkr1 2.412 762 2 GHz
Ref Offset 10.15 dB
10,gBxciv_Ref 10.00 dBm -14.305 dBm
0.00
-10.0 2
©
-200
802.11b Mode a0 - o
Low CH
-40.0
-50.0 ) ——4 ]
-60.0
-0
-60.0
Center 2.41200 GHz Span 22.50 MHz
#Res BW 3.0 kHz #YBW 10 kHZ* Sweep 922.7 ms (40001 pts)
MSG STATUS
E Keysight Spectrum Analyzer - Swept SA (=8 ==
RL RF [soe bc | [ SENsE:NT] [ ALIGN AUTO | 12:59:07 PMJun 20, 2015
Avg Type: RMS TRACE( 3956
“Wide (0 Trig: FreeRun Avg|Hold:>100/100 TYPE|A SAARAWAY
Fesimlow ™ #Atten: 30 d8 oeTA
Mkr1 2.437 878 6 GHz
Ref Offset 10.15 B
10 geveiv_Ref 10.00 dBm -14.622 dBm
0.00
10.0
Q
-20.0
802.11b Mode .
Middle CH
-40.0
-50.0 F—gp —F—n |
-60.0
-0
-60.0
Center 2.43700 GHz Span 22.50 MHz
#Res BW 3.0 kHz #YBW 10 kHz* Sweep 922.7 ms (40001 pts)
MSG STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

Bl Keysight Spectrum Analyzer - Swept SA T e
RL [ RF [soe  bC | [ [ SENSE:INT] [ ALIGNAUTO | 01:00:58 PMJun 20, 2015
Avg Type: RMS TRAGE 56
PNO: Wide —w— Trig: Free Run Avg|Hold: 100/100 TYPE|A WAARARAA
IFGain:Low #Atten: 30dB DETJA NNNNN
Ref Offset 10.15 dB Mkr1 2.460 185 9 GHz
1L%gdB!di\r Ref 10.00 dBm -13.888 dBm
0.00
-10.0 Iy
v
200
802.11b Mode 00 —
High CH
-40.0
50.0 A—H— N il
600
700
600
Center 2.46200 GHz Span 22.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 922.7 ms (40001 pts)
MSG STATUS
BN Keysight Spectrum Analyzer - Swept SA T e
R [ RF [s0@ bpC | [ [ SENSE:INT] [ ALIGN AUTO | 09:23:09 PMJul 01, 2015
#Avg Type: RMS TRAGE 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE|A AR
FCaimLow  #Atten: 20 d8 DETAARAAA
Ref Offset 10.14 dB Mkr1 2.472 767 8 GHz
1L%gdB!di\r Ref 10.00 dBm -24.391 dBm
0.00
-10.0
200 A
v
300
802.11b Mode
13 CH -
0.0
0.0
700
600 _Jf ™
Center 2.47200 GHz Span 22.50 MHz
Res BW 3.0 kHz #VYBW 10 kHz* Sweep 922.7 ms (40001 pts
IMSG STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015

FCC ID: ASLSMG903F

802.11g Mode
Low CH

—

B Keysight Spectrum Analyzer - Swept SA [E=n =R
RL | RF [s0Q bC | | | SEWSE:INT] ALIGN AUTO | 01:16:45 PMJun 20, 2015
Avg Type: RMS TRACE 3456

PNO: Wide -»— Trig: FreeRun Avg|Hoeld: 100/100 T;:_E i

IFGain:Low #Atten: 30 dB

Mkr1 2.411 657 7 GHz
Ref Offset 1015 dB -12.567 dBm

10 dBidiv.~ Ref 10.00 dBm
Log
0.00
-10.0 ’
00 g Ladaldh [ IRARE S L
-30.0
-40.0
00 ]
£0.0
-70.0
-80.0
Center 2.41200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (40001 pts)
MSG STATUS
802.11g Mode
Middle CH
B Keysight Spectrum Analyzer - Swept SA ===
RL | RF IHENE | [ SENSE:INT] [ ALIGN AUTO | 01:14:38 PMJun 20, 2015
Avg Type: RMS TRAGE 3456
PNO: Wide —w— Trig: FreeRun Avg|Hold: 1001100 T;P;i

IFGain:Low #Atten: 30 dB

Mkr1 2.437 293 3 GHz

Ref Offset 10.15 dB
1L%gB!div Ref 10.00 dBm -12.633 dBm

(]

100 ’

-40.0

500

=700

Span 25.50 MHz

Center 2.43700 GHz
#U/BW 10 kHz* Sweep 1.045 s (40001 pts)

#Res BW 3.0 kHz

MSG

STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

802.11g Mode

High CH
BE Keysight Spectrum Analyzer - Swept SA oo )|
RL | RF [s0Q bC | | | SEWSE:INT] [ ALIGN AUTO | 01:12:21 PMJun 20, 2015
Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hoeld: 100/100 TYPE|A WA
IFGain:Low #Atten: 30 dB DET|A
Mkr1 2.461 657 7 GHz
Ref Offset 10.15 dB
19 dBidiv Ref 10.00 dBm -12.208 dBm
0.00
-10.0 ’
200 LA (R A g bl ALY YRR S LR RR Fh L J
-30.0
-40.0
-50.0 He
0.0
-70.0
-80.0
Center 2.46200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VYBW 10 kHz* Sweep 1.045 s (40001 pts)
MSG STATUS
802.11g Mode
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF IHENE | [ SENSE:INT] ALIGN AUTO 09:21:00 PMJul 01, 2015
#Avg Type: RMS TRAGE 3456
Wi Trig: Free Run Avg|Hold: 1001100 TYPE|A YWAAAAAY
FCainlow  #Atten: 20 dB DET|AAAAAA
Ref Offast 1014 dB Mkr1 2.472 293 9 GHZ
1L%gB!div Ref 10.00 dBm -21.621 dBm
0.00
100
200 .
300 H - -
-40.0
0.0
60.0 NI
70,0 -
0.0
Center 2.47200 GHz Span 25.50 MHz
Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (40001 pts,
IMSG STATUS
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FCC ID: ASLSMG903F

802.11n Mode
Low CH

—

B Keysight Spectrum Analyzer - Swept SA [E=n =R
RL | RF [s0Q bC | | | SEWSE:INT] ALIGN AUTO | 01:19:28 PMJun 20, 2015
Avg Type: RMS TRACE 3456

PNO: Wide -»— Trig: FreeRun Avg|Hoeld: 100/100 T;:_E i

IFGain:Low #Atten: 30 dB

Mkr1 2.411 673 975 GHz
Ref Offset 1015 dB -19.861 dBm

10 dBidiv.~ Ref 10.00 dBm
Log
0.00
-10.0
=200 .
BT R T e
-40.0
00
£0.0
-70.0 P
-80.0
Center 2.41200 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 s (40001 pts)
MSG STATUS
802.11n Mode
Middle CH
B Keysight Spectrum Analyzer - Swept SA ===
RL | RF IHENE | [ SENSE:INT] [ ALIGN AUTO | 01:21:53 PMJun 20, 2015
Avg Type: RMS TRAGE 3456
PNO: Wide —w— Trig: FreeRun Avg|Hold: 1001100 T;P;i

IFGain:Low #Atten: 30 dB

Mkr1 2.437 299 025 GHz

Ref Offset 10.15 dB
1L%gB!div Ref 10.00 dBm -20.108 dBm

(]

-10.0

-40.0

500

600

-70.0 hAAM

Span 27.00 MHz

Center 2.43700 GHz
#U/BW 10 kHz* Sweep 1.107 s (40001 pts)

#Res BW 3.0 kHz

MSG

STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

802.11n Mode

High CH
B Keysight Spectrum Analyzer - Swept SA \i/li/\ﬂ_
RL | RF [s0Q bC | | | SEWSE:INT] [ ALIGN AUTO | 01:24:01 PMJun 20, 2015
Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100100 TYPE|A WA
IFGain:Low #Atten: 30 dB DET|A NNNN N
Mkr1 2.462 291 600 GHz
Ref Offset 10.15 dB
0 geveiv__Ref 10.00 dBm -19.664 dBm
0.00
-10.0
200 ’
-30.0 HOCC R
-40.0
-50.0
0.0
-70.0
-80.0
Center 2.46200 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VYBW 10 kHz* Sweep 1.107 s (40001 pts)
MSG STATUS
802.11n Mode
B Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s0Q DC | | [ SENSE:INT] ALIGN AUTO 09:18:18 PMul 01, 2015
#Avg Type: RMS TRAGE 3456
Wi Trig: Free Run Avg|Hold: 100/100 TYPE|A WAAY
iFoamtae ™ satten: 2048 DET|AAAAAA
Rof Offet 1014 dB Mkr1 2.471 644 275 GHZ
0 gl Ref 10.00 dBm -25.234 dBm
0.00
100
200 .
300 STELYTT LTS Ao AR TTRYT
-40.0
0.0
60.0
70,0
0.0
Center 2.47200 GHz Span 27.00 MHz
Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 s (40001 pts,
IMSG STATUS
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

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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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015

FCC ID: ASLSMG903F

RESULTS
10.5.1. 802.11b MODE IN THE 2.4 GHz BAND

Low Channel BandEdge Low Channel Spurlous
me Soept 34 _ me WII : -
| #Av] Type AN3 v 7| £Avy Type A3
Tl Fast ~+—  Trig: FreeRun AvgiHoic 100/00 TG Tast -  Tria: FreeRun AvgiHoid: 100400
IF Gl Lorw WAnen: 30 0B F G Low @Anen: 30 oB
Ref Oftset 10.16 4B Akr1 Ref Offset 90.18 dB
©dEdiv  Ref 20,00 dBm Ref 20.00 dBm
i
I
0
Stort 30 MHz “Stop 26,50 GHz|
#Res BW 100 kHz FVEW 300 kHz & ms (40001 pts)

3
4
&
L]
7
8
k]

Center 240000 GHz 50.00 MHz L

#Res BW 100 kHz #VBW 300 kHz Sweep 2,667 ms (20001 pts) “

Middle Channel BandEdge Middle Channel Spurlous

wwu—w gt 54 wwu—- :uwu
| Avy Type RN E| #Avy Type RMS
i Wi e Trig: FreeRun puti bt e - Trig: FreeBun AvgHold: 100100
IF Gl Lorw wAmen: 30 0B F G Lo @Anen: 30 oB
Ref Oftset 10.16 4B Tkr1 2.4 r Ref Oftset 90.15 dB
cdEidiy Ref 20.00 dBm o 10 daidy  Ref 20.00 dBm
P | O
' [}
Stert 0 MHz “Stop 20.50 GHz|
#Res BW 100 kHz FVEW 300 kHz Mcp 9713 ms mom pls)
SRt 2438 8 GHz B4sBBm :
= N t 257324GH 3989 dBm
4
5
6
7
8
k]
Center 243700 GHz Span 30.00 MHz L
#Res BW 100 kHz FVEW 300 kHz Sweep 1.333 ms (20001 pts) :
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

High Channel BandEdge High Channel Spurlous

wmm !l‘t!l

WWW “Iﬂ
e G il
] Ay Trpe FNS m ] #Avg Type NS
T Tas - Trig: FreeRun AvglHold: 100100 T Tan - Tria: FreeRun AvglHod: 100100
IF G Lo wAmen: 30 0B F G Lo wAmen: 30 0B
Ref Offset 10.16 dB Mkr1 2.483 Ref Offset 10,15 dB Mkr
o, Ret 26,00 0B : 10 4513 _Ref 20,00 dBm
: | O
|
|
|
|
|
I
|
|
|
|
Start 30 M Stop 20,50 GHz|
Y “Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
1H T 2458 3 Gz 8031 dBm =
Hal N T 26227 4 GH -38 623 dBm
4
B
]
7
a
9
Center 248350 GHz Span 50.00 MHz L
#Res BIW 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts) ’
= stuns s -

13 Channel BandEdge 13 Channel Spurlous

wmuﬁ,— T | wmmwu
16N OW0333 PM i 0L, 2035 Tal 1 JEN AT 01337
] Ay Trpe FNS e ] vy Type ANS ™
e e Trig: FresRun AvglHold: 100100 e e Trig:Fresfun AvglHod: 100100
IF G Lorw wAmen: 20 0B F G Lo @Anen: 20 0B
Ref Offset 1014 dB. Mkr1 2.483 —— Mkr
iodmide Bt oy B \0dni Ref 20,00 dBm
og pkd |
|
{
| +
|
|
|
| |
|
|
Start 30 MHz : = - - :  Stop 20,50 GHz|
#Res BW 100 kHz HFVEW 300 kHz Mc‘p 9733 ms Hml pls)
4 g 2ATOEGH: 144 dB
=t 252684GHz 49048 dBm
4
H
]
7
8
k]
Center 248350 GHz Span 50.00 MHz L
#Res BW 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts :
- e s f—
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REPORT NO: 15K21054-E1 DATE: JUL 01, 2015
FCC ID: ASLSMG903F

10.5.2. 802.11g MODE IN THE 2.4 GHz BAND

Low Channel BandEdge Low Channel Spurlous
me Soept 34 _ = me WII :
| 2Avy Type RNS E| vy Type ANS
e e Trig: FresRun gHele 100100 PGTe - T FreRun AgHold: 100100
IF G Lo wAmen: 30 0B F G Lo en: 30 0B
Ref Offset 10.16 dB Wikr1 Ref Offset 9015 dB
0 desdie Ref 20.00 dBm 48ty Ref 20,00 dBm
[
I
|
L)
Stert 0 MHz ) ) ) ) " 5top 20.50 GHz|
#Res BW 100 kHz FVEW 300 kHz Sweep 971.3 ms (40001 pts)
SRy T Y ————— — :
'? N t 2/2ATT GHE 38378 dBm
4
H
]
7
a
9
Center 240000 GHz Span 50.00 MHz L
#Res BIN 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts) :
- —— s —

Middle Channel BandEdge Middle Channel Spurlous

wwu—w gt 54 wwu—- :uwu
] 2Avy Type. AMS 7| 2avy Type N3 =
G e s Trig: FreeRun Avgioic: 100100 e - Trig: FreeBun AvgHold: 100100
IF G Lo wAmen: 30 0B F G Lo @Anen: 30 oB
Ref Offset 10.16 dB Mkr1 2.441 Ref Oftset 90.158 dB
©dEdiv  Ref 20,00 dBm dpidie  Ref 20.00 dBm
|4
I
|
Start 90 MHz ) ) ) )  Stop 20,50 GHz|
#Res BW 100 kHz FVEW 300 kHz Sweep 971.3 ms (40001 pts)
= N 2443 1 GHz 5803 dBm =
2 ' 263048GH 38233 dBm
4
B
]
7
a
9
Center 243700 GHz 30.00 MHz L
#Res BW 100 kz #VEW 300 kHz Sweep 1.333 ms (20001 pts) ’
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High Channel BandEdge High Channel Spurlous

wmm !l‘t!l

wmw ““ o
o 403 20 2038 il
| £Avy Type: ANS Trace] 3¢ | £Av) Type AN3
e e Trig: FresRun AvglHold: 100100 e e Trig:Frosfun AvglHod: 100100
IF G Lo wAmen: 30 0B F G Lo wAmen: 30 0B
Ref Offset 10.16 dB Mkr1 2 JF: Ref Offset 9015 dB M
PP iy e (o dni Rl 20.00 dBm
ch o
—
|
|
i
I
| '
| -
_' sm'fiﬁi'liz Stop 20,50 GHz|
“Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
g 24547 GH: 7121 dBm =
=t B/IIRGHT 39337 ¢Bm
4
H
]
7
a
9
Center 248350 GHz Span 50.00 MHz L
#Res B 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts) :
s smims - -

13 Channel BandEdge 13 Channel Spurlous

wmuﬁ,— T | wmmwu
o 4633 s 01,9008 ; -y
] Ay Trpe FNS ] vy Type ANS
e e Trig: FresRun gHele 100100 e e Trig:Fresfun AgHold: 100100
IF G Lorw wAmen: 20 0B F G Lo @Anen: 20 0B
Ref Oftset 10.14 dB Mkr1 2.483 Ref Oftset 90.14 dB M
(o dmidis Ret 20 00 QB 4 10 dni40_ Ref 20,00 dBm
ch o
|
[ o
|
|
|
|
1
|
|
Start 30 MHz : = - -  Stop 20,50 GHz|
] #Res BW 100 kHz #VEW 300 kHz eum-p 9723 ms {40001 pup
g ZATERGH: 3438 dBm
=t WIEICHT 43198 6Bm
4
H
]
7
8
k]
Center 248350 GHz Span 50.00 MHz L
#Res BW 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts :
- e s -
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10.5.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

Low Channel Spurlous

wwu—- :uwu

Low Channel BandEdge

Co
] 2Avy Type. AMS 7| : 2avy Type N3
T Tas - Trig: FreeRun Avgioic: 100100 PG e T3 FeeRun AvgHold: 100100
IF G Lo wAmen: 30 0B F G Lo en: 30 o
Ref Offset 10.16 dB MEr1 Ref Offset 9015 dB
0dridis Ref 20.00 dBm is_ Ref 20.00 dBm
¢ Start 90 MHz ) ) ) )  Stop 20,50 GHz|
#Res BW 100 kHz FVEW 300 kHz Sweep 971.3 ms (40001 pts)
1N ' 2408 7 GHa 3159 dBm =
= N ' 253174GHz 30557 dBim
4
B
]
7
a
9
Center 240000 GHz Span 50.00 MHz L
#Res BW 100 kiz #VEW 300 kHz Sweep 2.667 ms (20001 pts) ’
s —

Middle Channel Spurlous

Middle Channel BandEdge

R —— e — wu
| 2Avy Type RNS E| vy Type ANS
G Wt e Trig: FreeRun AvglHeid: 100100 T Tas - Tria: FreeRun AvgiHoid: 100100
IFecLow wAnen: 30 0B [ #azen: 10 08
Ref Offset 10.16 4B kr1 2.43¢ Ref Offset 10.15 d8
Cdeidiv - Ref 20,00 dBm iiv__ Ref 20,00 dBm

Stert 0 MHz ) ) " 5top 20.50 GHz|
#Res BW 100 kHz FVEW 300 kHz Sweep 971.3 ms (40001 pts)

1N r 243 2 GHz 0.451 dBm
N t 252010GH 3863 dBm
3
4
5
]
7
8
k]
Center 243700 GHz 30.00 MHz L
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) ’
= s
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FCC ID: ASLSMG903F

High Channel Spurlous

High Channel BandEdge

o =) T s hvm " "
o 34405 om0 2038 il w7
] Ay Trpe FNS ™ R ] #Avg Type NS
T Tas - Trig: FreeRun AvglHold: 100100 T Tan - Tria: FreeRun AvglHod: 100100
IF G Lo wAmen: 30 0B F G Lo wAmen: 30 0B
Ref Cftset 10.16 4B Mkr1 2.48: Fef Oftset 0,18 0B Mkr2 26
PP iy e : \0dni Ref 20,00 dBm
og o |
|
-
|
|
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) 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.
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