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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-N9208

SERIAL NUMBER: R38G50YGR2N (RADIATED); R38G50YGMJH (CONDUCTED)

DATE TESTED: JUN 21 - JUL 13, 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
X] 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%.
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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.

WiFi MIMO Condition

Frequency Mode Antenna l Antenna 2
802.11b TX/RX TX/RX
2 4 GHz 802.11g TX/ RX TX / RX
802.11n TX/ RX TX / RX
802.11n MIMO TX/ RX TX / RX
802.11a TX/ RX TX / RX
802.11n TX/ RX TX / RX
5 GHz
802.11ac TX/ RX TX / RX
802.11n/ac MIMO TX/ RX TX / RX

Simultaneous TX Condition

Frequency Supported
2.4 GHz Ant1+ 5 GHz Ant 2 Yes
2.4 GHz Ant2 +5 GHz Ant 1 No
24 GHzAnt1+5GHzAnt1 No
2.4 GHz Ant 2 + 5 GHz Ant 2 No
Page 8 of 87
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: 15K21213-E1 DATE: JUL 13, 2015
FCC ID: ASLSMN9208

5.2. MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode [dBm] [mwW]
[MHz] Antennal Antenna2 Antennal Antenna2
802.11b 15.30 15.50 33.88 35.48
802.11g SISO 12.48 12.43 17.70 17.50
2412 - 2462 | 802.11g MIMO 15.47 35.20
802.11n BISO 11.40 11.00 13.80 12.59
802.11n MIMO 14.06 25.47

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes FPCB antennas, with a antennal’s maximum gain of -2.48 dBi and antenna2’s
maximum gain of -8.51 dBi .

5.4. LIST OF TEST REDUCTION AND MODES

The output power on covered modes is equal to or less than one referenced.

2400 - 2483.5 MHz Authorized Frequency Band (Antenna Port & Radiated Testing)
Frequency Range (MHz) Mode Covered by
802.11b Legacy 1TX
802.11g Legacy 1TX 802.11g CDD 2TX
2412 - 2462
802.11n 1TX 802.11n HT20 CDD 2TX
802.11n STBC 2TX 802.11n HT20 CDD 2TX

5.5. 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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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA20CBC R37FCPcOOR1DK3 N/A
Data Cable SAMSUNG EP-DG925UWE N/A N/A
Earphone SAMSUNG EO-EG920LW 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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DATE: JUL 13, 2015

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-z91 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 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 8.603 8.707 0.988 98.8% 0.00 0.010
802.11g 1.428 1.531 0.933 93.3% 0.30 0.700
802.11n HT20 1.336 1.439 0.928 92.8% 0.32 0.749
e R =
P Rot 2000 dem- e Ror 36.00 dm : o E&“S’J.'.iﬂ.‘?;‘ -

[802.11b Mode]

[802.11¢g 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 7.053 MHz
2.1051, |Band Edge / Conducted
15.247 (d) |Spurious Emission -20dBe Pass ~34.111 dBm
Conducted
15.247 |TX conducted output power <30dBm Pass 15.(52\;1)Bm
-12.49 dBm
15.247 PSD <8dBm Pass
(AV)
15.207 (a) AC. Pgwer Line conducted Section 10 Power Line Pass 41.54 dBuVvV
emissions conducted (QP)
15.205, . . . . 52.73 dBuv/m
15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass (AV)

Page 14 of 87

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: 15K21213-E1
FCC ID: ASLSMN9208

DATE: JUL 13, 2015

10. ANTENNA PORT TEST RESULTS

10.1.

LIMITS

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

TEST PROCEDURE

6 dB BANDWIDTH

Reference to KDB 558074 D01 DTS Meas Guidance v03r02: 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
ey 6 dB Bandwidth Min.im.um
Channel [MHz] Limit
[MHz] Primary Antennal | Secondary Antenna 2 [MHz]
Low 2412 7.070 7.065 0.5
Mid 2437 7.070 7.071 0.5
High 2462 7.072 7.053 0.5
Worst 7.053
10.1.2. 802.11g MODE IN THE 2.4 GHz BAND
6 dB Bandwidth Minimum
Frequency ..
Channel [MHz] Limit
[MHz] Primary Antennal | Secondary Antenna 2 [MHz]
Low 2412 16.322 16.275 0.5
Mid 2437 16.288 16.319 0.5
High 2462 16.309 15.722 0.5
Worst 15.722
10.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
6 dB Bandwidth Minimum
Frequency ..
Channel [MHz] Limit
[MHz] Chain 0 Chain 1 [MHz]
Low 2412 17.573 17.556 0.5
Mid 2437 17.306 17.573 0.5
High 2462 17.558 16.950 0.5
Worst 16.950
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10.1.4. 6 dB BANDWIDTH PLOTS
[Primary Antenna] 802.11b Mode Low CH _ [Secondary Antenna] 802.11b Mode Low CH

wwm WI!

wwm WI!
| ZAvg Type: RN | #Avg Type: AN
O Whse wwe Trig: FreaBun AvgiHeld: fre B Wige e Trig: FresRun AvgiHeld: vy
IFieLow #Anien: 2008 IFecLow #Asten: 1000
Ref Oftset 1015 4B o Ref Oftset 1015 4B BMkr
ccdiidic Ref 20.00 dBm ccdiidic Ref 20.00 dBm
)
O [} [ ) |

Center 241200 GHz 20.00 MHz, Center 241200 GHz 20.00 MHz,
[#Res BW 100 kHz WVEW 300 kHz* Bweep 1.333 ms (20001 pts] [#Res BW 100 kHz WVEW 300 kHz* Bweep 1.333 ms (20001 pts]

[Prlmary Antenna] 802.11b Mode Middle CH [Secondary Antenna] 802.11b Mode Mlddle CH

wwm WI!

WWW WI!
! Trig: Fres Run it Mt ! Trig: Fres Run - hnu froh
BHG e ) Trig:Free Cohel PR Wide e TriG: Fres v
izt ow #asten: 20 0B [FissnsLow #arien: 2000
Rt Offset 10,16 dB. = 070 ¥ = Ref Offset 10,16 dB. o
ccdiidic Ref 20.00 dBm 0.029 d& ccdiidic Ref 20.00 dBm
A
W
Center 243700 GHz 20.00 MHz, Center 243700 GHz 20.00 MHz,
[#Res BW 100 kHz WVEW 300 kHz* Bweep 1.333 ms (20001 pts] [#Res BW 100 kHz WVEW 300 kHz* Bweep 1.333 ms (20001 pts]

wwm WI!

[Prlmary Antenna] 802.11b Mode ngh CH [Secondary Antenna] 802. 11b Mode ngh CH

WWW WI!
| 1 Tre | 1 Tre
O Whse wwe Trig: FreaBun e aHoa fre B Wige e Trig: FresRun e aHoa vy
IFieLow #Anien: 2008 IFecLow #Anien: 2008
Ref Oftset 1015 4B o Ref Oftset 1015 4B o
ccdiidic Ref 20.00 dBm ccdiidic Ref 20.00 dBm
n A
W
LN i L]
Center 246200 GHz Span 20.00 MHz. Center 246200 GHz Span 20.00 MHz.
[#Res BW 100 kHz WVEW 300 kHz* Bweep 1.333 ms (20001 pts] [#Res BW 100 kHz WVEW 300 kHz* Bweep 1.333 ms (20001 pts]
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[Primary Antenna] 802. 1lg Mode Low CH [Secondary Antenna] 802.11g Mode Low CH
wwm— hvt!! a wwm— hvt!! S I‘
s S 1S ' L verene | SR '
o RET o RET e
A ' ¥) ’
Center 241200 GHz Span 20.00 MHz, Center 241200 GHz Span 20.00 MHz,
[#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts] [#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts]
[Prlmary Antenna] 802. 1lg Mode Middle CH [Secondary Antenna] 802.11g Mode Mlddle CH
wwm— hvt!! L F wwm— hvt!! 3
e I e Trig: FraaRun A;ihgrtmm . 3 I e Trig: FraaRun A;ihgrtmm
o ¢ 4 L4
Center 243700 GHz 20.00 MHz. Center 243700 GHz 20.00 MHz.
[#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts] [#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts]
[Prlmary Antenna] 802. 1lg Mode High CH [Secondary Antenna] 802. 1lg Mode High CH
CT B m—r o-'» a T B . .‘
s s A, 2o e A A,
¥
1% ¢ ) L
Center 246200 GHz Span 20.00 MHz, Center 246200 GHz Span 20.00 MHz,
[#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts] [#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts]
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REPORT NO: 15K21213-E1 DATE: JUL 13, 2015

FCC ID: ABLSMN9208

[Chain 0] 802.11n Mode Low CH [Chain 1] 802.11n Mode Low CH
wwm--w— e wwm--w— ot —
e T . 1 o R & LR
o RET o RET o
ol 05 A $
Center 241200 GHz Span 20.00 MHz, Center 241200 GHz Span 20.00 MHz,
[#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts] [#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts]
[Chaln 0] 802.11n Mode Mlddle CH [Chaln 1] 802.11n Mode Mlddle CH
WWW WI! — “ = nr‘F WWW hvtn
e I e Trig: FraaRun e ;’»E:"mm Ly . 3 I e Trig: FraaRun e ;’»E:"mm
o RET - o RET
Q 9 o / .
Center 243700 GHz 20.00 MHz. Center 243700 GHz 20.00 MHz.
[#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts] [#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts]
[Chaln 0] 802.11n Mode High CH [Chaln 1] 802.11n Mode High CH
WWW WI! : WWW hvtn :
SRR - 1 R L verene | SR
(oo, Rer 26,00 dBm oo, RETSE
g A o f 0
Center 246200 GHz Span 20.00 MHz, Center 246200 GHz Span 20.00 MHz,
[#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts] [#Res BW 100 kHz WVBW 300 kHz* Bweep 1.333 ms (20001 pts]
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REPORT NO: 15K21213-E1

FCC ID: ASLSMN9208

DATE: JUL 13, 2015

10.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
10.2.1. 802.11b MODE IN THE 2.4 GHz BAND
99% Bandwidth
Frequency
Channel [MHz]
[MHz] Primary Antennal | Secondary Antenna 2
Low 2412 10.167 10.120
Mid 2437 10.145 10.185
High 2462 10.125 10.174
Worst 10.120
10.2.2. 802.11g MODE IN THE 2.4 GHz BAND
ST 99% Bandwidth
Channel [MHz]
[MHz] Primary Antennal | Secondary Antenna 2
Low 2412 16.455 16.388
Mid 2437 16.447 16.476
High 2462 16.441 16.421
Worst 16.388
10.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
ST 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 2412 17.662 17.621
Mid 2437 17.651 17.666
High 2462 17.674 17.628
Worst 17.621
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REPORT NO: 15K21213-E1
FCC ID: ABLSMN9208

DATE: JUL 13, 2015

10.2.4.

99% BANDWIDTH PLOTS

[Primary Antenna] 802.11b Mode Low CH

[Secondary Antenna] 802.11b Mode Low CH

wwm M” f- www M”
1313050 MR 01, 302 {iepematyco
| cm FI'N'I z.um GHz Rado 5ta: None | cm FI'N'I z.um GHz Rado 5ta: None
e Trig: Fres e Trig: Fres
WEGaircLow EATien: mm Radio Device: BTS WGl ow EATien: mm Radio Device: BTS

10 dBidiv Ref 20.00 dBm
o0

10 dBidiv Ref 20.00 dBm
o0

Center 2412 GHz

#Res BW 150 kHz BVBW 470 kHz

Span 30 MHz
2Eweep 100 ms

|

Center 2412 GHz
#Res BW 150 kHz

Span 30 MHz

BVBW 470 kHz FB/weep 100 ms|

ST

Occupled Bandwldth Total Power 16.5 dBm Occupled Bandwldth Total Power 16.9 dBm
10.167 MHz 10.120 MHz

Transmit Freq Error 41.764 kHz OBW Powar 899.00 % Transmit Freq Error -22.927 kHz OBW Powar 99.00 %

x dB Bandwidth 13.25 MHz xdB -26.00 dB x dB Bandwidth 13.57 MHz xdB -26.00 dB

ST

[Prlmary Antenna] 802.11b Mode Middle CH

wmm MH

[Secondary Antenna] 802.11bMode Mlddle CH

wmm MH

= Sitematyaes e :
| Caies Fre: 2437900900 Gz Radio 5t3: None | Caies Fre: 2437900900 Gz Radio 5t3: None
e Trig: FresRun e Trig: FresRun
#EGaircow #Anien: 2008 Radio Davice: BTS #EGaircLow #Anien: 2008 Radio Davice: BTS

10 dBidiv Ref 20.00 dBm
o0

dBidiv Ref 20.00 dBm

Center 2437 GHz

#Res BW 150 kHz BVBW 470 kHz

Span 30 MHz

2Eweep 100 ms

Center 2437 GHz
#Res BW 150 kHz

Span 30 MHz

BVBW 470 kHz FB/weep 100 ms|

ST

Occupled Bandwldth Total Power 16.9 dBm Occupled Bandwldth Total Power 17.2 dBm
10.145 MHz 10.185 MHz

Transmit Freq Error -53.907 kHz OBW Powar 899.00 % Transmit Freq Error 46,667 kHz OBW Powar 99.00 %

x dB Bandwidth 13.54 MHz xdB -26.00 dB x dB Bandwidth 13.67 MHz xdB -26.00 dB

ST

[Prlmary Antenna] 802.11b Mode High CH

[Secondary Antenna] 802.11b Mode High CH

R— Cenapa T oo T
1253021 Man 01, 3033 T
| cm Freq: mﬁﬂl Radio 5t3: None | cm Freq: mﬁﬂl Radio 5t3: None
e Trig: Fros R wpe  Trig: FreaRun
W GaindLow #Asten: 20 cB Radio Device: DTS W GeinLow #Asen: 10 B Radio Device: DTS

10 dBidiv Ref 20.00 dBm
o0

10 dBidiv Ref 20.00 dBm
o0

Center 2462 GHz

#Res BW 150 kHz BVBW 470 kHz

Span 30 MHz
2Eweep 100 ms

e
o

Center 2462 GHz
#Res BW 150 kHz

Span 30 MHz

BVBW 470 kHz FB/weep 100 ms|

Occupled Bandwidth Total Power 172 dBm Occupled Bandwidth Total Power 16.8 dBm
10.125 MHz 10.174 MHz
Transmit Freq Error B.513 kHz OBW Powar 899.00 % Transmit Freq Error “107.03 kHz OBW Powar 99.00 %
x dB Bandwidth 13.94 MHz xdB -26.00 dB x dB Bandwidth 13.62 MHz xdB -26.00 dB
= sTns = sTns
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REPORT NO: 15K21213-E1 DATE: JUL 13, 2015

FCC ID: ABLSMN9208

[Primary Antenna] 802. 1lg Mode Low CH [Secondary Antenna] 802. 1lg Mode Low CH

wwm Mn -a wwm Mn
130838 MAANOL 3095 {itpsemaioucn
| Cates Fre: 2412900900 Gz Rago 5ta: hone | Cates Fre: 2412900900 Gz Rago 5ta: hone
e Trig: FresBun e Trig: FresBun
wEGairlow #Anien: 2008 Racko Device: BTS wEGaircLow #Anien: 2008 Racko Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on o0
I I
| \
|
Center 2412 GHz ‘Span 30 MHz Center 2412 GHz ‘Span 30 MHz
#Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms #Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms
Occupled Bandwidth Total Power 13.3 dBm Occupled Bandwidth Total Power 13.9 dBm
16.455 MHz 16.388 MHz
Transmit Freq Error <1.327 kHz OBW Powar 899.00 % Transmit Freq Error -23.603 kHz OBW Powar 99.00 %
x dB Bandwidth 20.60 MHz xdB -26.00 dB x dB Bandwidth 20.45 MHz xdB -26.00 dB

ST

[Secondary Antenna] 802. 1lg Mode Mlddle CH

ST

[Prlmary Antenna] 802. 1lg Mode Middle CH

R— T RS o T
{ramaLaes {tpematyans
| Caies Fre: 2437900900 Gz Rago 5ta: hone | Caies Fre: 2437900900 Gz Rago 5ta: hone
e Trig: FresBun e Trig: FresBun
wEGairlow #Asten: 10 0B Racko Device: BTS wEGaircLow #Asten: 10 0B Racko Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on o0 ‘
|
L
|
L L.l Ll
Center 2437 GHz ‘Span 30 MHz Center 2437 GHz ‘Span 30 MHz
#Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms #Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms
Occupled Bandwidth Total Power 13.4 dBm Occupled Bandwidth Total Power 13.9 dBm
16.447 MHz 16.476 MHz
Transmit Freq Error =10.840 kHz OBW Powar 899.00 % Transmit Freq Error 4.907 kHz OBW Powar 99.00 %
x dB Bandwidth 20.55 MHz xdB -26.00 dB x dB Bandwidth 21.01 MHz xdB -26.00 dB

ST

[Secondary Antenna] 802. 1lg Mode High CH

ST

[Prlmary Antenna] 802. 1lg Mode High CH

E Coore Cerup T E Coa T Cerupie
10031 MAAROL 3095 SmamarLaes
| Caies Freg: Z4BZO0I00 Gz Rago 5ta: hone | Caies Freg: Z4BZO0I00 Gz Ragko 5t3: hone
e Trig: FresBun e Trig: FresBun
wEGairlow #Asten: 10 0B Racko Device: BTS wEGaircLow #Asten: 10 0B Racko Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 dBm
on o0
I
I
IRRER il |

Center 2462 GHz Span 30 MHz. Center 2462 GHz Span 30 MHz.
#Res BW 200 kHz BVBW 620 kHz FB/weep 100 ms| #Res BW 200 kHz BVBW 620 kHz FB/weep 100 ms|

Occupled Bandwidth Total Power 14.0 dBm Occupled Bandwidth Total Power 13.5 dBm

16.441 MHz 16.421 MHz
Transmit Freq Error 4,825 kHz OBW Powar 899.00 % Transmit Freq Error -51.965 kHz OBW Powar 99.00 %
x dB Bandwidth 20.45 MHz xdB -26.00 dB x dB Bandwidth 20.30 MHz xdB -26.00 dB

ST ST
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REPORT NO: 15K21213-E1

FCC ID: ABLSMN9208

DATE: JUL 13, 2015

[Chain 0] 802.11n Mode Low CH [Chain 1] 802.11n Mode Low CH
wwm Mw -a wwm-m: -a
13003 MAANOL 3095 1y 3 = L0437 MAnOL, 3095
| " oo Freg: L412900009 Gz Rago 5ta: hone | " Camtar Froq: 2412000800 Gz Rago 5ta: hone
e Trig: FrasRun e Trig: FresBun
wEGairlow #asten: 20 o8 Racko Device: BTS wEGaircLow #asten: 20 o8 Racko Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on ‘ o0
i
| ‘
Center 2412 GHz ‘Span 30 MHz Center 2412 GHz ‘Span 30 MHz
#Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms #Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms
Occupled Bandwlidth Total Power 11.5 dBm Occupled Bandwidth Total Power 12.1 dBm
17.662 MHz 17.621 MHz
Transmit Freq Error 3.503 kHz OBW Powar 899.00 % Transmit Freq Error -4.386 kHz OBW Powar 99.00 %
x dB Bandwidth 21.14 MHz xdB -26.00 dB x dB Bandwidth 20.56 MHz xdB -26.00 dB
53 € Query INTERRUPTED s sTns
[Chain 0] 802.11n Mode Middle CH [Chaln 1] 802.11n Mode Middle CH
wwmmn o wwmmn ol
130635 MAANOL 3095 L3508 MAANOL 3095
| " oo Freg: £437800903 Gz Rago 5ta: hone | " oo Freg: £437800903 Gz Rago 5ta: hone
e Trig: FresPun e Trig: FresBun
wEGairlow #asten: 20 o8 Racko Device: BTS wEGaircLow #asten: 20 o8 Racko Device: BTS
10 dBdi Ref 20.00 d8m 10 dBidiv Ref 20.00 d2m
on o0
|
Center 2437 GHz ‘Span 30 MHz Center 2437 GHz ‘Span 30 MHz
#Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms #Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms
Occupled Bandwidth Total Power 12.5 dBm Occupled Bandwidth Total Fower 112 dBm
17.651 MHz 17.666 MHz
Transmit Freq Error -21.189 kHz OBW Powar 899.00 % Transmit Freq Error 12,199 kHz OBW Powar 99.00 %
x dB Bandwidth 20.868 MHz xdB -26.00 dB x dB Bandwidth 21.05 MHz xdB -26.00 dB
sTns sTns
[Chaln 0] 802.11n Mode ngh CH [Chaln 1] 802.11n Mode ngh CH
Ewwmmn ol Ewwmmn el
= 130693 MANOL 3095 T L3538 MAANOL 3095
| Caies Freg: Z4BZO0I00 Gz Rago 5ta: hone | Caies Freg: Z4BZO0I00 Gz Rago 5ta: hone
e Toig: FrowRun e Trig Freafiun
wEGairlow #asten: 20 o8 Racko Device: BTS wEGaircLow #asten: 20 o8 Racko Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on o0
L
|
i
Center 2462 GHz ‘Span 30 MHz Center 2462 GHz ‘Span 30 MHz
#Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms #Res BW 200 kHz BVBW 620 kHz F/wWesp 100 ms
Occupled Bandwldth Total Power 122 dBm Occupled Bandwldth Total Power 11.7 dBm
17.674 MHz 17.628 MHz
Transmit Freq Error 1.185 kHz OBW Powar 899.00 % Transmit Freq Error -20.286 kHz OBW Powar 99.00 %
x dB Bandwidth 21.02 MHz xdB -26.00 dB x dB Bandwidth 20.62 MHz xdB -26.00 dB
= sTns = sTns
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REPORT NO: 15K21213-E1 DATE: JUL 13, 2015
FCC ID: ASLSMN9208

10.3. OUTPUT POWER

LIMITS

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.

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.

DIRECTIONAL ANTENNA GAIN

For Power: The TX chains are uncorrelated and the antenna gain is the same for each chain.
The directional gain is equal to the antenna gain.

2.4GHz
Chain 0 Chain 1 Uncorrelated Chains
Antenna Antenna Directional
Gain Gain Gain
[dBi] [dBi] [dBi]
-2.48 -8.51 -4.52

For PSD: The TX chains are correlated and the antenna gain is unequal among the chains. The
directional gain is:

2.4GHz
Chain 0 Chain 1 Correlated Chains
Antenna Antenna Directional
Gain Gain Gain
[dBi] [dBi] [dBi]
-2.48 -8.51 -1.97

o |EEE 802.11b Mode is not supported MIMO operation. So can’t transmit on two
antennas as same time.
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DATE: JUL 13, 2015

RESULTS
10.3.1. 802.11b MODE IN THE 2.4 GHz BAND
Limits
Directional | Directional FCC IC IC
Frequency Gain Gain Power Power EIRP Max
Channel . - - i Power
Primary Secondary Limit Limit Limit
[MHZ] [dBI] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -2.48 -8.51 30.00 30.00 36.00 30.00
Mid 2437 -2.48 -8.51 30.00 30.00 36.00 30.00
High 2462 -2.48 -8.51 30.00 30.00 36.00 30.00
Duty Cycle CF [dB]| 0.00 Included in Calculations of Corr'd Power
Results
Primary Secondary .
Frequency Meas Meas Maximum qu_er Margin
Channel Power Limit
Power Power
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 14.90 15.40 15.40 36.00 -20.60
Mid 2437 15.30 15.50 15.50 36.00 -20.50
High 2462 15.30 15.50 15.50 36.00 -20.50
Worst 15.50
10.3.2. 802.11g MODE IN THE 2.4 GHz BAND
Limits
Directional | Directional FCC IC IC
Frequency Gain Gain Power Power EIRP Js2s
Channel . - - - Power
Primary Secondary Limit Limit Limit
[MHz] [dBi] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -2.48 -8.51 30.00 30.00 36.00 30.00
Mid 2437 -2.48 -8.51 30.00 30.00 36.00 30.00
High 2462 -2.48 -8.51 30.00 30.00 36.00 30.00
Duty Cycle CF [dB]| 0.30 Included in Calculations of Corr'd Power
Results
Primary Secondary _
Frequency Meas Meas Maximum Pc?wgr Margin
Channel Power Limit
Power Power
[MHZ] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 12.18 12.13 15.49 36.00 -20.51
Mid 2437 12.14 11.11 14.99 36.00 -21.01
High 2462 11.96 11.27 14.96 36.00 -21.04
Worst 15.49
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10.3.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
. : FCC IC IC
Frequency Dlrect_lonal Power Power EIRP hiPS
Channel Gain . . . Power
Limit Limit Limit

[MHZ] [dBi] [dBm] [dBm] [dBm] [dBm]

Low 2412 -4.52 30.00 30.00 36.00 30.00

Mid 2437 -4.52 30.00 30.00 36.00 30.00

High 2462 -4.52 30.00 30.00 36.00 30.00

Duty Cycle CF [dB]| 0.32 Included in Calculations of Corr'd Power
Results

Chain O Chain 1 Total

Channel Frequency Meas Meas Corr'd PLc:vmvi(:r Margin
Power Power Power

[MHZ] [dBm] [dBm] [dBm] [dBm] [dB]

Low 2412 10.06 10.08 13.40 30.00 -16.60

Mid 2437 11.08 10.28 14.03 30.00 -15.97

High 2462 10.78 10.68 14.06 30.00 -15.94
Worst 14.06
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10.4.

LIMITS

FCC 815.247

PSD

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
F Primary |Secendary| Total Limit P
Channel TR Antenna 1 | Antenna 2 PSD fmi argin
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 -13.93 -13.41 -13.41 8.00 -21.41
Mid 2437 -13.89 -13.53 -13.53 8.00 -21.53
High 2462 -13.15 -13.65 -13.15 8.00 -21.15
| Duty Cycle CF [dB]| 0.00 |Inc|uded in Calculations of PPSD
10.4.2. 802.11g MODE IN THE 2.4 GHz BAND
i Primary |Secendary | Total Limit T
Channel requency Antenna 1 [ Antenna 2 PSD i argin
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 -16.56 -15.80 -12.85 8.00 -20.85
Mid 2437 -15.83 -15.77 -12.49 8.00 -20.49
High 2462 -15.57 -16.05 -12.50 8.00 -20.50
| Duty Cycle CF [dB]l 0.30 |Inc|uded in Calculations of PPSD
10.4.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
F Chain 0 Chain 1 Total Limit P
Channel TR Meas Meas PSD fmi argin
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 -21.60 -20.43 -17.65 8.00 -25.65
Mid 2437 -20.22 -22.08 -17.72 8.00 -25.72
High 2462 -20.97 -21.61 -17.95 8.00 -25.95
Duty Cycle CF [dB]| 0.32 Included in Calculations of PPSD
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10.4.4. PSD PLOTS

[Primary Antenna] 802.11b Mode Low CH [Secondary Antenna] 802.11b Mode Low CH

I R

1 2Avq Type: B 1 2Avq Type: B
PR Whte e Trig: FresRun it TG Tde e Trig: FresBun b bt
Iz Low #Asten: W oD i Lo Atien: 30 o
Ref Cftset 1016 dB Tkr1 2.4 Ref Cftset 1016 dB A 1 1
caniie  Ref 10,00 dBm canvdie  Ref 10,00 dBm
Center 241200 GHz - ) - - - " Span 25.50 MHz Center 241200 GHz - ) - - - "~ Span 25.50 MHz
[¥Res BN 3.0 kHz AVEW 10 kHz* Sweep 1.045 5 (40001 pts] #Res BW 3.0 kHz WVEW 10 kHz* Sweep 1,045 s (40001 pts)

[Prlmary Antenna] 802.11b Mode Middle CH [Secondary Antenna] 802.11b Mode Middle CH

wwu—w gt 34

wwu—w gt 34

Ay Type: B ] HAva Trpe

=,,c_"l,, e Trig: FresRun et Mgt oy TG Tde e Trig: FresBun b bt
[ #asten: 30 0B 1FisaecLow Atien: 1008
Rt Oftset 10,16 4B MKr1 2.436 304 5 | Rt Oftset 1015 dB. Tkr1 2.4
cdnidie  Ref 1000 dBm . - ©doidiv  Ref 10.00 dBm
Center 243700 GHz - ) - - - " Span 25.50 MHz Center 243700 GHz - ) - - - "~ Span 25.50 MHz
[¥Res BN 3.0 kHz AVEW 10 kHz* Sweep 1.045 5 (40001 pts] #Res BW 3.0 kHz WVEW 10 kHz* Sweep 1,045 s (40001 pts)

[Prlmary Antenna] 802.11b Mode ngh CH [Secondary Antenna] 802. 11b Mode ngh CH

wwu—w gt 34

wwu—w gt 34

1 2avp Type A 1 2Av Type
TG Wit ~e Trig: FreeBun et Mgt oy TG Tde e Trig: FresBun b bt
Iz Low #Asten: W oD e Low Atien: 30 o
Ref Cftset 1016 dB Tkr1 2.4 Ref Cftset 1016 dB A 1 4
caniie Ref 10.00 dBm canvdie  Ref 10,00 dBm
Center 246200 GHz - ) - - - Span 25.50 MHz Center 246200 GHz - ) - - - Span 25.50 MHz
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[Primary Antenna] 802. 1lg Mode Low CH
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[Chain 0] 802.11n Mode Low CH
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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.

ADDITIONAL PROCEDURE FOR RSDB

1. Measure 2.4 GHz and 5 GHz conducted emission separately on each antenna.

2. Turn of both 2.4 GHz and 5 GHz at the same time and observe if there is new emission not
observed in #1 above.

3. If no new emission observed, then proceeded with radiated emission separately for 2.4 GHz
and 5 GHz. If there is new emission, then in addition to radiated emission for 2.4 GHz and 5
GHz separately for single band SISO and MIMO modes, also perform radiated emission for dual
band MIMO modes.

Spectrum Analyzer #2 ANienna 72

EUT
Antenna #1

Spectrum Analyzer #1

[Test Diagram]
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RESULTS

10.5.1.

802.11b MODE IN THE 2.4 GHz BAND

[Primary Antenna] In-Band Reference Level
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Page 31 of 87

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: 15K21213-E1 DATE: JUL 13, 2015
FCC ID: ASLSMN9208

[Primary Antenna] Low Channel Spunous [Secondary Antenna] Low Channel Spunous
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10.5.2.

802.11g MODE IN THE 2.4 GHz BAND

[Primary Antenna] In-Band Reference Level
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10.5.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

[Chain 1] In-Band Reference Level
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Chain 0] Low Channel Spurlous

e

wmu—- :uwu wmu—- :uwu
Mv: Type: RMS E| M\'i Type: RM3
P Fast ~e-  Trig: FreaRun AvgiHoic 100100 TR Fas ~=  Trig: FroaRun AvgiHoic: 100400
I Low Atien: 20 T Low Atien: 20 d
Ref Offset 30 15 4B . Ref Offset 30 15 4B .
10 dBv Ref 20,00 dBm 10 48 Ref 20,00 dBm
19an L3 i - - - — . L3 i - - - — .
At ! | = ! |
|
Start 30 Mz 26.50 GHz| Start 30 Mz 26.50 GHz|
#Res BW 100 kHz #VBW 200 kHz Sweep 972.3 ms 40001 pts) #Res BW 100 kHz #VBW 200 kHz Sweep 972.3 ms 40001 pts)
|ﬂ!7 | Hood Py S e ) O L. S um—“m—-_-
24110 GHz 0144 dBm 24168 8 GHz 0442 dBm
b 1 J 262000GH: 49405 dDm b 1 J 262T80GH: 49422 dDm
3 3
4 4
5 5
& &
7 7
8 8
9 9
0 10
1 11

FTaS s L spnment Compinted

[Chaln 1] Middle Channel Spurlous

[Chaln 0] Middle Channel Spurlous

wmu—- :uwu wmu—- :uwu
E| Mv: Type RM3 7 n-; Type FM3
P Fast ~e-  Trig: FreaRun AvgiHoic 100100 TR Fas ~=  Trig: FroaRun AvgiHoic: 100400
I Low Atien: 20 T Low Atien: 20 d
Ref Offset 30 15 4B . Ref Offset 30 15 4B .
10480y Ref 20,00 dBm 10480y Ref 20,00 dBm
19an L3 i - - - — . L3 i - - - — .
. ! | ! |
L
Start 30 Mz 26.50 GHz| Start 30 Mz 26.50 GHz|
#Res BW 100 kHz #VBW 200 kHz Sweep 972.3 ms 40001 pts) #Res BW 100 kHz #VBW 200 kHz Sweep 972.3 ms 40001 pts)
|H7 | Hood Py L S ) O L. S um—“m—-_-
2434 8 GHr 0723 dBm 24832 2 GHr 1178 dBim
b 1 J 269032GH: 49012 dDm b 1 J 259400 GH: 50044 dDm
3 3
4 4
5 5
& &
7 7
8 8
9 9
10 10
11 11
- : ——

e

[Chaln 1] High Channel Spurlous

[Chaln 0] High Channel Spurlous

wmu—- :uwu wmu—- :uwu
”\‘i Type RN N‘\'i Type RN3
P Fast ~e-  Trig: FreaRun AvgiHoic 100100 TR Fas ~=  Trig: FroaRun AvgiHoic: 100400
I Low Atien: 20 T Low Atien: 20 d
Ref Offset 30 15 4B . Ref Offset 30 15 4B .
10 4By Ref 20,00 dBm 10 4By Ref 20,00 dBm
Jagn 2 n - - - - : 2 n - - - - :
| 1 | ~ |
Start 30 Mz 26.50 GHz| Start 30 Mz Stop 26.50 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
|ﬂ7 LT 3 ) A 5 O £ um—_m—-_-
2455 8 GHz 0252 dBm 24541 GHz 0954 dBm
m H J 262T90GH: 49419 dDm b 1 J 262196GH: 49425 dDm
3
I 4
5 5
H H
7 7
] ]
9 9
0 10
1 11
a Tams

Page 36 of 87

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: 15K21213-E1 DATE: JUL 13, 2015
FCC ID: ASLSMN9208

10.5.4. Spurious Emission for Simultaneous Transmission

802.11b Mode + 802.11a Mode

EWWW-WH

24 Typt: RMS.

Ref Offset 10.09 cB
sy Ref 15.00 dBm

8

- 0 wmwww_w
r.‘.,-\— A A N R et

Start 30 MHz Stop 40,00 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep GG.67 ms (40001 pis)

|E‘Hmm-

Trace TX Configuration Detect Mode Trace Mode Unwanted Emission

Trace 1 2.4 GHz only RMS Average 2" & 3" Harmonic
Trace 2 2.4 GHz + 5GHz RMS Average 2" & 3" Harmonic

¢ New emission in not observed.

802.11b Mode + 802.11n HT40 Mode

Co e

w\w Type: RM3
PR Fat oo Trig: Freafus
IFGainLow A 1048

Ref Offset 10.09 cB
v Rd 15.00 dBm

() e R e SRR S

..,...w e e

mgﬂ“l“:mm #VBW 3.0 MHz smep msrsn;s (:mlf;:p
Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 2.4 GHz only RMS Average 2" & 3" Harmonic
Trace 2 2.4 GHz + 5GHz RMS Average 2" & 3" Harmonic

¢ New emission in not observed.

Page 37 of 87

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: 15K21213-E1 DATE: JUL 13, 2015
FCC ID: ASLSMN9208

802.11b Mode + 802.11ac VHT80 Mode

Co e

| “sag Type RS
=]
HGantow At 1698

Ref Offset 10.09 cB
Gidiv__Ref 15.00 dBm

it

02 I e (G
e A b N et

e
;::;:\'“I“:MHZ #VEBW 3.0 MHz smep msrsn;s (:mlf;:p
Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 2.4 GHz only RMS Average 2" & 3" Harmonic
Trace 2 2.4 GHz + 5GHz RMS Average 2" & 3" Harmonic

¢ New emission in not observed.

802.11g Mode + 802.11a Mode
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"
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Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 2.4 GHz only RMS Average 3" Harmonic
Trace 2 2.4 GHz + 5GHz RMS Average 3" Harmonic

¢ New emission in not observed.
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802.11g Mode + 802.11n HT40 Mode

Ve o e

| s Type: RS
PR Pt 0
HGantow At 1698

Ref Offset 10,09 8 Wkrd 7.311 & GH
08t Ref 15.00 dBm

HMWNHMW

Start 30 MHz

#Res BW 1.0 MHz #VEW 3.0 MHz Sweep mrs.'.."s";mﬁ;:.
m
gl
Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 2.4 GHz only RMS Average 3" Harmonic
Trace 2 2.4 GHz + 5GHz RMS Average 3" Harmonic

¢ New emission in not observed.

802.11g Mode + 802.11ac VHT80 Mode

o

| s Troe RS
anion * At 1848

Ref Offset 10.09 cB
0gai_Ref 15.00 dBm

HM—\“'\’W"‘_‘N WW

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep sﬁsrsna?(:ml?;
|ﬂq_m-_
Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 2.4 GHz only RMS Average 3" Harmonic
Trace 2 2.4 GHz + 5GHz RMS Average 3" Harmonic

¢ New emission in not observed.
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802.11n (2.4GHz) Mode + 802.11a Mode

EWWW Syt 34

+ i)

u\ww RMS

PR Fat oo Trig: Freafus
IFGainLow A 1048

Ref Offset 10.09 cB
iiv__Ref 15.00 dBm
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e e
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Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 2.4 GHz only RMS Average 3" Harmonic
Trace 2 2.4 GHz + 5GHz RMS Average 3" Harmonic

¢ New emission in not observed.

802.11n (2.4GHz) Mode + 802.11n HT40 Mode

Co e

u\ww RMS

Ref Offset 10.09 cB
Rd 15.00 dBm

v MQMW4

mgﬂ“l“:mm #VEW 3.0 MHz smep msrsn;s (:mlf;:p
Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 2.4 GHz only RMS Average 3" Harmonic
Trace 2 2.4 GHz + 5GHz RMS Average 3" Harmonic

¢ New emission in not observed.
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802.11n (2.4GHz) Mode + 802.11ac VHT80 Mode

Ewwm o

| w\w Type: RN
PR Fat oo Trig: Freafus
IFGainLow A 1048

Ref Offset 10.09 cB
liv__Ref 15.00 dBm
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:::]B:v“l'.': MHz #VBW 3.0 MHz Sweep sﬁ_sﬁn’?:(:mlﬂzp
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Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 2.4 GHz only RMS Average 3" Harmonic
Trace 2 2.4 GHz + 5GHz RMS Average 3" Harmonic

¢ New emission in not observed.

802 11a Mode + 802.11b Mode

E | Trig: Fraa s MWW RMS
s Rer 1500 g8
\';,.Z‘
VS
e ———— S s A
s e
Start 30 MHz Stop 40,00 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep G6.67 ms (40001 pts)
|H‘H—m_-__-
Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 5 GHz only RMS Average 2" Harmonic
Trace 2 5GHz + 2.4 GHz RMS Average 2" Harmonic

¢ New emission in not observed.
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802.11a Mode + 802.11g Mode
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m
Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 5 GHz only RMS Average 2" Harmonic
Trace 2 5GHz + 2.4 GHz RMS Average 2" Harmonic

¢ New emission in not observed.

802.11a Mode + 802.11n (2. 4GHz) Mode
==

Ewwm o

u\ww RMS

Ref Offset 1024 cB
5ty Ref 15.00 dBm

'. . N S S - —
et bttt

:::]B:v“l'.': MHz #VEW 3.0 MHz Sweep sﬁ_sﬁn’?:(:mlﬂzp
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Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 5 GHz only RMS Average 2" Harmonic
Trace 2 5GHz + 2.4 GHz RMS Average 2" Harmonic

¢ New emission in not observed.
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802.11n HT40 Mode + 802.11b Mode
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Start 30 MHz Stop 40,00 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep G6.67 ms (40001 pts)
| ) O S O 5 5T 5 1V S

L] f EE119GHz OQ?dEm

L 55119 GHz

N 1 110158 GHz éﬁ“cﬁn

N T 11.015 8 GHz -58.27 dBm

H T AET40GHz 41,81 GEm

L] f AET40GHz 40.83 dBm

B e m

ess LiFde <PICTURE PNG> saved

Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 5 GHz only RMS Average 2" Harmonic
Trace 2 5GHz + 2.4 GHz RMS Average 2" Harmonic

¢ New emission in not observed.

802.11n HT40 Mode + 802.11g Mode

WWW Syt 34
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Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 5 GHz only RMS Average 2" Harmonic
Trace 2 5GHz + 2.4 GHz RMS Average 2" Harmonic

e New emission in not observed.
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802.11n HT40 Mode + 802.11n (2. 4GHZ) Mode
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Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 5 GHz only RMS Average 2" Harmonic
Trace 2 5GHz + 2.4 GHz RMS Average 2" Harmonic

¢ New emission in not observed.

802.11ac VHT80 Mode + 802.11b Mode

EWWW Syt 34
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Ref Offset 1024 cB
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Trace TX Configuration Detect Mode Trace Mode Unwanted Emission

Trace 1 5 GHz only RMS Average 2" Harmonic
Trace 2 5GHz + 2.4 GHz RMS Average 2" Harmonic

¢ New emission in not observed.
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802.11ac VHT80 Mode + 802.11g Mode
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Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 5 GHz only RMS Average 2" Harmonic
Trace 2 5GHz + 2.4 GHz RMS Average 2" Harmonic

¢ New emission in not observed.

802.11ac VHT80 Mode + 802.11n (2. 4GHz) Mode

Co e

MW“WRM

Ref Offset 1024 cB
0 dBidiv natonndam

Trace TX Configuration Detect Mode Trace Mode Unwanted Emission
Trace 1 5 GHz only RMS Average 2" Harmonic
Trace 2 5GHz + 2.4 GHz RMS Average 2" Harmonic

¢ New emission in not observed.
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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 = 0.32dB.

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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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

| 25 UL SUWON Lab Chomber | 25 Jun 2B15  21:18:45
o Restricted Bandedge
115
earphi
12 -
-~ \'\/\\
asl /
185 /
e AN
gs| .‘/ %
£ Bl }
1 f
5 sl |
I = 1N
Z f
3 65t ‘r.
ruf.
45}
2.3 2. 415
Fr CGHz2
e (G A UE m Det. T p— s Poaps/Mede P p— REILUE, L Dot up — Fha PoupsMed, eait
4 EETE ] r=llich LT 1 R
Meter Corrected Average N P N N "
(dBuv) - (dBuv/m) (dBuv/m) Y
1 *2.39 41.84 Pk 31.8 228 0 50.84 - - 74 -23.16 298 100 H
2 *2.387 44.85 Pk 31.8 228 0 53.85 - - 74 20.15 298 100 H
3 *2.39 32.04 RMS 318 228 0 41.04 54 12.96 - - 298 100 H
4 *2.387 34.1 RMS 31.8 22.8 0 43.1 54 -10.9 - - 298 100 H

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

| 25 UL SUWON Lab Chomber | 25 Jun 2B15 21:38:38
o Restricted Bandedge
Project Number:|SK21213
115 h |Client BT
Cenfig:E / earphone
Mode:DT5_2 U_2412
185 H | Tested by:Steven Kim
95|
T a5
§
> 78l
2 65|
- _ w
- J"
Ay AN 5 s AR Bt it s nwwvr*"'s‘ "\J:r'
45 . ; i g
=2 =
o
=
2.31 16 . SHA=/ ) ’ 2. 415
Frequency (GHz)
Farge (521 HEAE Fafffite Detifvg Iy Semrp Fla WoapsiMede  Pesilion | Henge (oMo FEWUR  Rel/Attn  Debiig lyp Swsep Fis PowpeMods  Pesition
Meter 3117(00168 Corrected Average . . . . .
Marker Fre(g:ezr;w Reading Det 717)_15061 Palh’;’md DC Corr (dB) Reading Limit N}Z’:"" Tz:k\'/"/m': PK m;'{g'n "‘(Zl;':;;)h H(i'ri';t Polarity
(dBuv) 9 (dBuV/m) (dBuv/m) uv/m
1 *2.39 40.21 Pk 31.8 -22.8 0 49.21 - - 74 -24.79 289 363 \
2 *2.387 43.31 Pk 31.8 -22.8 0 52.31 - - 74 -21.69 289 363 \
3 *2.39 315 RMS 31.8 -22.8 0 40.5 54 -13.5 - - 289 363 \
4 *2.387 32.76 RMS 31.8 -22.8 0 41.76 54 -12.24 - - 289 363 \

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 25 UL SUWON Lab Chomber | 7 Jul Z2B1S B7:44:82
11
185}
ﬂ‘_,\, \\
g5[WI
\Y \‘
< gs5
5
i
5 g
I
3 65
@
45/
2.46 563
T TV Hin Delifvg T o FEWUB  Rel/fitn  Debig fup Seeep Fis Popeode  Pesition
E EEl ] . 110 e "
Meter 3117(00168 Corrected Average . . . . .
Marker Fre‘g‘:‘i;‘cy Reading Det 717)_15061 Path’sz’wd DC Corr (dB) Reading Limit M(:'Bg"" ::;sk\;'/m': PK (':;"'g'" A(Z[')?”:'h H&'rir"t Polarity
(dBuv) 9 (dBuv/m) (dBuV/m) v ¢
1 *2.484 41.43 Pk 32 -22.6 0 50.83 - - 74 -23.17 327 284 H
2 *2.488 43.18 Pk 32 -22.6 0 52.58 - - 74 -21.42 327 284 H
3 *2.484 31.96 RMS 32 -22.6 0 41.36 54 -12.64 - - 327 284 H
4 *2.486 32.06 RMS 32 -22.6 0 41.46 54 -12.54 - - 327 284 H

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

_<UL SUWON Lob Chomber |
125

115

Restricted Bondedge

er: |SK21213
am=ung

7odul 2815 a7y

50 30

prer / earphone
Mode:BT5_2.4_1 1b_BE_U_2462
185 | Tested by:Steven Kim
95
P
5
> 75
g 65 .
- -\""."‘"'."n 1 E 9 .
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)€
Wi g M i A ) gL, b S s A L Pt P A o
45 . 3 : : : i ;
o,
-
2. 4R 6. 3HH=/ 563
Frequency (GHz)
T (312 AU Fab/Ritn  Dabifeg hup Teaip Fis Wpiifede  Poailion Ronge GoHE) FEWUB  Rel/fitn  Debiig lup Sweep o FopaMods  Poaition
Meter 3117(00168 Corrected Average . . . . .
Marker F'e(g:ez"‘cv Reading Det 717)_15061 Pa‘h*;*md DC Corr (dB) Reading Limit “’:2':"" T::k\t'/'::: PK z;g'" A(zl;’e“g“;)" H&'E"‘ Polarity
(dBuV) 9 (dBuV/m) (dBuV/m) 5
1 *2.484 40.72 Pk 32 22,6 0 50.12 - - 74 -23.88 91 317 v
2 *2.485 43.49 Pk 32 22,6 0 52.89 - - 74 2111 91 317 v
3 *2.484 32.28 RMS 32 22,6 0 41.68 54 12.32 91 317 v
4 *2.484 32.26 RMS 32 22,6 0 41.66 54 12.34 91 317 v

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band

Pk - Peak detector

RMS - RMS detection
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