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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-N9200

SERIAL NUMBER: R38G5101TOT (RADIATED); R38G5101SXK (CONDUCTED)

DATE TESTED: JUN 17 - JUL 09, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

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

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

Approved & Released For

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

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

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 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

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 DSS (BT) operational mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Power Output Power Output Power
[MHz] Mode [dBm] [mW]
Basic GFSK Average 9.83 9.62
Peak 9.96 9.90
2402-2480 | Enhanced Pi/4-DPSK Average 279 379
Peak 8.16 6.54
Enhanced 8PSK Average 5.87 3.86
Peak 8.57 7.20

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance. For average power
data please refer to section 8.6.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -1.48 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.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
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
1/0 Cable List
Cable |Port # of identical [Connector [Cable Type |Cable Remarks
No ports Type Length (m)
1 |DC Power Mini-USB Shielded 0.8m N/A
Audio Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
EUT was set in the Hidden menu mode to enable BT communications.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 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. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te-st. Test Worst Case
Condition Result
2.1049 Occupied Band width (99%) N/A Pass 1.232 MHz
2.1051, 15.247 (d) Band Edge / Conducted -20dBc Pass -48.909 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 9'(?36eg|%m
15.247 (a)(1) Hopping frequency separation > 25KHz Conducted Pass 1 MHz
. More than 15 non-
15.247 (a)(1)(iii) Number of Hopping channels overlapping channels Pass 79
15.247 (a)(1)(iii) Avg Time of Occupancy < 0.4sec Pass 0.375 sec
15.207 (a) AC Power I._|n¢.a conducted Section 10 Power Line Pass 50.17 dBuVv
emissions conducted (QP)
15.205, 15.209 Radiated Spurious Emission < 54dBuVv/m Radiated Pass 408?:5;”\””1
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to =

20 dB AND 99% BANDWIDTH

1% of the 20 dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS

8.1.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.052 0.972
Mid 2441 1.023 0.939
High 2480 1.052 0.941
Worst 1.052 0.972

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.358 1.200
Mid 2441 1.303 1.200
High 2480 1.305 1.200
Worst 1.358 1.200

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.317 1.231
Mid 2441 1.320 1.232
High 2480 1.317 1.232
Worst 1.320 1.232
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8.1.4.20 dB AND 99% BANDWIDTH PLOTS

GFESK BANDWIDTH

[99% Bandwidth] GFSK Low CH

Ewmm—uww == | Ewmm—-uwv-w == |
06:38:90 A sa 31, 2935 A = T 1o AT 04:33.29 Bk jn 31,235
| Cemies Freg: 2402600900 O Radio 5t2; None | Comies Freg: 402000900 BHz Radko 5t; one
—+~  Trig: FreeRun Aiﬂhu-\‘k 100100 —+~  Trig: FreeRun
WGl #aien: 24 GB Ao Device: BTS WGl wAnen: 24 9B Ao Device: BTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
og Log
| ! i ! T
Center 2.402 GHz Span 3 MHz. Center 2.402 GHz Span 3 MHz.
#Res BW 30 kHz F#VBW 300 kHz Fweep 100 ms #Res BW 30 kHz F#VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 16.0 dBm Qccupied Bandwidth Total Power 3.85 dBm
931.12 kHz 972.36 kHz
Transmit Freq Error -2.502 kHz OBW Fower 99.00 % Transmit Freq Error -T.565 kHz OBW Fower 99.00 %
x dB Bandwidth 1.052 MHz xdB -20.00 dB x dB Bandwidth 975.9 kHz xdB -20.00 dB

STATUS, s L Aignment Compieted ST

[20dB Bandwidth] GFSK Middle CH [99% Bandwidth]] GFSK Middle CH
|

Ewmw umuunr -a Ewmw u:uulwnr
06:30:03 BM s 31, 3935 06:33:5% BM s 31,2935
| Cemies Freg: 2441900200 Bz Radko 5t2; one | Cemies Freg;: 2441900300 Oz Radko 5t2; one
—+~  Trig: FreeRun AvglHold: 100100 —+~  Trig: FreeRun
#FGainLon wamen: 24 08 Ao Device: BTS #FGainLon waen: 24 08 Ao Device: BTS

10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m

d -og
Center 2.441 GHz Span 3 MHz. Center 2.441 GHz Span 3 MHz.
#Res BW 30 kHz FVBW 300 kHz #F8weep 100 ms #Res BW 30 kHz FVBW 300 kHz #F8weep 100 ms

Occupied Bandwidth Total Fower 17.0 dBm Occupied Bandwidth Total Fower 4.46 dBm

901.24 kHz 939.21 kHz
Transmit Freq Error 2.499 KHE OBW Fower 99.00 % Transmit Freq Error -13.474 kHz OBW Fower 99.00 %
x dB Bandwidth 1.023 MHz xdB -20.00 dB x dB Bandwidth B064.9 kHz xdB -20.00 dB

ST sTaTs

[20dB Bandwidth] GFSK ngh CH [99% Bandwidth] GFSK High CH
IV —

Ewmw umuunr -a Neysighe Spactammn Arshvow - Ceoupied I
06:30:37 B sa 31, 2935 A = T 1o AT 04:3334 Bk n 31, 38
| Cemies Freg: 2480500900 O Radio 5td; None | Comies Freg: Z400H00000 BHz Radko 5t; one
—+~  Trig: FreeRun Aiﬂhu-\‘k 100100 —+~  Trig: FreeRun
WGl #aien: 24 GB Ao Device: BTS WGl wAnen: 24 9B Ao Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
L ‘

Center 2.48 GHz Span 3 MHz. Center 2.48 GHz Span 3 MHz.
#Res BW 30 kHz F#VBW 300 kHz Fweep 100 ms #Res BW 30 kHz F#VBW 300 kHz Fweep 100 ms

Qccupied Bandwidth Total Power 15.8 dBm Qccupied Bandwidth Total Power 3.92 dBm

931.94 kHz 940.79 kHz
Transmit Freq Error 2,807 kHE OBW Fower 99.00 % Transmit Freq Error -13.522 kHz OBW Fower 99.00 %
x dB Bandwidth 1.052 MHz xdB -20.00 dB x dB Bandwidth 975.9 kHz xdB -20.00 dB
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Pi/4-DOPSK BANDWIDTH

[20dB Bandwidth] Pi/4- DQPSK Low CH [99% Bandwidth] Pi/4-DQPSK Low CH _

WWW u:wnunl -a Ewmw-umw
043840 WA 31,2035 A = T 1o AT 04:33.37 ik in 31, 938
| Cemtes Fre: Raio 5t; None | Comies Freg: 402000900 BHz Radko 5t; one
—+~  Trig: FreeRun Aiﬂhu-\‘k 100100 —+~  Trig: FreeRun
WGl #aien: 24 GB Ao Device: BTS WGl wAnen: 24 9B Ao Device: BTS

10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
-og -og
Center 2.402 GHz Span 3 MHz. Center 2.402 GHz Span 3 MHz.
#Res BW 30 kHz F#VBW 300 kHz Fweep 100 ms #Res BW 30 kHz F#VBW 300 kHz Fweep 100 ms

Qccupied Bandwidth Total Power 12.6 dBm Qccupied Bandwidth Total Power 0.24 dBm

1.1987 MHz 1.1995 MHz
Transmit Freq Error -14.231 kHz OBW Fower 99.00 % Transmit Freq Error 14.278 kHz OBW Fower 99.00 %
x dB Bandwidth 1.358 MHz xdB -20.00 dB x dB Bandwidth 1.240 MHz xdB -20.00 dB

ST TS

[20dB Bandwidth] Pi/4- DQPSK Middle CH [99% Bandwidth]] Pi/4- DQPSK Middle CH

e

o Cerap ie a Ewmw ETTTT
630007 Makin 313135 6335 Mk 31 I3
| C.‘“li Freg: wlm @Hz Radio Std: hﬂh | C.‘“li Freg: wlm @z Radio 5td: None
s Trig: FreeRun AvglHoid: 100100 s Trig: FreeRun
WFGalicLow wAmen: 24 0B Rudie Devics: BTS WFGalicLow wAmen: 24 0B Rudie Devics: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 d8m
Log Log
Laulyull ity (il bl
Center 2.441 GHz Span 3 MHz. Center 2.441 GHz Span 3 MHz.
#Res BWY 30 kHz #VBW 300 kHz FSweep 100 ms, #Res BWY 30 kHz #VBW 300 kHz FSweep 100 ms,
Occupied Bandwidth Total Fower 134 dBm Occupied Bandwidth Total Fower 0.69 dBm
1.1881 MHz 1.1997 MHz
Transmit Freq Error -10.793 kHz OBW Fower 99.00 % Transmit Freq Error 17.047 kHz OBW Fower 99.00 %
x dB Bandwidth 1.303 MHz xdB -20.00 dB x dB Bandwidth 1.241 MHz xdB -20.00 dB
— s —
[20dB Bandwidth] Pi/4- DQPSK High CH [99% Bandwidth] Pi/4-DQPSK High CH
WWW u:wnunl -a Ewmw-umv-w ol
06:3057 Mk 31,3135 L = e e o 06:35:7 Mk 31,3135
| C.‘“li Freg: Radio Std: hﬂh | Covieds Frog. 2400000000 BHz Radio 5td: None
s Trig: FreeRun A - Trig: FreeRun
WFGalicLow e 24 0B Rudie Devics: BTS WFGalicLow wAmen: 24 0B Rudie Devics: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 d8m
~og ~og
Center 2.48 GHz Span 3 MHz. Center 2.48 GHz Span 3 MHz.
#Res B 30 kHz #VBW 300 kHz #Sweep 100 ms| #Res B 30 kHz #VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Fower 12.8 dBm Occupied Bandwidth Total Fower 0.30 dBm
1.1871 MHz 1.2002 MHz
Transmit Freq Error -6.861 kHz OBW Fower 99.00 % Transmit Freq Error -28.469 kHz OBW Fower 99.00 %
x dB Bandwidth 1.305 MHz xdB -20.00 dB x dB Bandwidth 1.245 MHz xdB -20.00 dB
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DATE:

JUL 09, 2015

8PSK BANDWIDTH

[20dB Bandwidth] 8PSK Low CH [99% Bandwidth] 8PSK Low CH
T Cerap i g S Arahr - Cenpies 10 = .
| Cm Freg: a0 3 - = C.ﬂ.ui Freg. mﬂﬂl wm‘-;;m
s Trig: FreeRun Alﬂhu-\‘k 100100 s Trig: FreeRun
WFGalicLow wAmen: 24 0B Rudie Devics: BTS WFGalicLow wAmen: 24 0B Rudie Devics: BTS
1045/ Ref 20.00 dBm 1045/ Ref 20.00 dBm
g og
Center 2.402 GHz Span 4 MHz Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz FVBW 300 kHz #F8weep 100 ms #Res BW 30 kHz FVBW 300 kHz #F8weep 100 ms
Qccupied Bandwidth Total Power 12.7 dBm Qccupied Bandwidth Total Power 0.73 dBm
1.1796 MHz 1.2314 MHz
Transmit Freq Error Ta4Hz  OBW Power 99.00 % Transmit Freq Error -5.095kHz  OBW Power 99.00 %
x dB Bandwidth 1M7TMHz  xdB +20.00 4B x dB Bandwidth 1.245MHz  xdB +20.00 dB
— -
[20dB Bandwidth] 8PSK Middle CH [99% Bandwidth]] 8PSK Middle CH
wwwumn | wwwumn e |
| Cm Freg: U‘llmﬂﬂ Rwi:;n‘;.‘l-'t’:.l‘ e Cm Freg: wlmam Rm‘-;n—t;-l-ﬂh e
s Trig: FreeRun AvglHold: 100100 s Trig: FreeRun
WFGalicLow wAmen: 24 0B Rudie Devics: BTS WFGalicLow wAmen: 24 0B Rudie Devics: BTS
0 4B Ref 20.00 dBm 0 4B Ref 20.00 dBm
el o8
Center 2.441 GHz Span 3 MHz Center .41 GHz Span 3 MHz
#Res BW 30 kHz FVBW 300 kHz FEweep 100 ms| #Res BW 30 kHz FVBW 300 kHz FEweep 100 ms|
Qccupied Bandwidth Total Power 13.2 dBm Qccupied Bandwidth Total Power 0.70 dBm
1.1808 MHz 1.2320 MHz
Transmit Freq Error 3861kHz  OBW Power 99.00 % Transmit Freq Error 4063kHz ~ OBW Power 99.00 %
x dB Bandwidth 1320MHz  xdB +20.00 4B x dB Bandwidth 1.245MHz  xdB +20.00 dB
55 _LiFie <PICTURE PNG> saved STATUS = STUT
[20dB Bandwidth] 8PS ng h CH [99% Bandwidth] 8PSK High CH
WWW D:wnun ; -a Www-umv-w : : - -a
| Cm Freg: Rwi:;nldl.ll-ﬂh e - = C.ﬂ.ui Freg. mﬂﬂl wm‘-;;amo "
s Trig: FreeRun Alﬂhu-\‘k 100100 s Trig: FreeRun
WFGalicLow wAmen: 24 0B Rudie Devics: BTS WFGalicLow wAmen: 24 0B Rudie Devics: BTS
1045/ Ref 20.00 dBm 1045/ Ref 20.00 dBm
g og
g
Center 2.48 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz FVBW 300 kHz #F8weep 100 ms #Res BW 30 kHz FVBW 300 kHz #F8weep 100 ms
Occupied Bandwidth Total Power 12.6 dBm Occupied Bandwidth Total Power 0.58 dBm
1.1794 MHz 1.2322 MHz
Transmit Freq Error BA46BkHz  OBW Power 99.00 % Transmit Freq Error B50Hz  OBW Power 99.00 %
x dB Bandwidth 1M7TMHz  xdB +20.00 4B x dB Bandwidth 1.245MHz  xdB +20.00 dB
- S— s sy
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

8.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to 300
kHz and the VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION PLOT

BE Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s00 bC ] [ [ SENSE:INT] I ALIGN AUTO | 06:01:50 PMJun 21,2015
#Avg Type: RMS TRACE 3456
PNO: Wide ~—»— Trig: FreeRun Avg|Hold: 100/100 TYPE|MIAAARAY
| IFGain:Low Atten: 24 dB DET|P MMM N
Ref Offset 6.3 dB AMkr2 1.000 0 MHz
19 dBidiv Ref 20.00 dBm -0.255 dB
100 .
0.00 | —
100
200
-300
400
500
-50.0
700
Center 2.441000 GHz Span 3.000 MHz
Res BW 300 kHz #VBW 3.0 MHz Sweep 2.000 ms (10001 pts)
IMSG STATUS
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FCC ID: ASLSMN9200

8.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The span is set to
cover the entire authorized band, in either a single sweep or in multiple contiguous sweeps. The
RBW is set to a maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [502 bC | | [ SENSE:INT] | ALIGN AUTO | 06:03:30 PMJun 21,2015
r | #Avg Type: RMS TRACE 3456
. —— Trig: Free Run Avg|Hold:>100/100 TYPE| M AArafiidt
PNO: F o 'Ag:FreeRun  Avg[Rold:>1UOALL - HITE AT
| FGaimLow Atten: 24 dB DET|P NRNAN
Ref Offset 6.3 dB
10 dBidiv  Ref 20,00 dBm
Log
10.0 o
0.00 - ———=
-10.0
-200
-30.0
-40.0
-50.0
0.0
700
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)
IMSG STATUS

Page 19 of 68

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.
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Keynight Spretrum Analyeer - Swept 4 ] ] ] ] - ==
AL 3 508 _OC SCHSE-INT ALIGH 4TS 06:06:38 PHJun 21, 2015
mnﬁlmo o Trig: FreeRun ::nlﬂold:ﬁ“ﬂsw ';:%r:.._ w ‘
IFGain:Low Atten: 24 dB oe
Ref Offset 6.3 dB8
10 dgidiv Ref 20.00 dBm
Log
st
1> SEGMENT
2400 to 2430 MHz
r 2.40000 GHz Stop 243000 GHz
es BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

uss

Keyiight Spectum Aralyter - Swept 54
HL 3 500 DC

|m_|w|||. o Trig: Frae Run ::nlﬂold;>z1wf1sw
IFGain-Low Atten: 24 dB
Ref Offset 6.3 dB8
10 dgidiv Ref 20.00 dBm
Log
nd
2" SEGMENT
2430 to 2460 MHz
r 2.43000 GHz Stop 246000 GHz
es BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

uss

Keight Spectsum Analyzes - Swept S
HL 3 500 DC

|m_|w|||. o Trig: Frae Run ::nlﬂold;>z1wf1sw
IFGainLow Atten: 24 dB
Ref Offset 6.3 dB8
10 dgidiy - Ref 20,00 dBm
Log
1
| !
rd
37 SEGMENT
2460 to 2482 MHz
rn 2.46000 GHz Stop 248200 GHz
es BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

=
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DATE: JUL 09, 2015

8.4.

LIMIT

FCC §15.247 (a) (1) (iii)

AVERAGE TIME OF OCCUPANCY

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each

occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.382 32 0.122336 0.4 -0.2777
DH3 1.638 19 0.311220 0.4 -0.0888
DH5 2.886 13 0.375180 0.4 -0.0248
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.382 8 0.030584 0.4 -0.3694
DH3 1.638 4.75 0.077805 0.4 -0.3222
DH5 2.886 3.25 0.093795 0.4 -0.3062
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B Keysight Spectrum Analyzer - Swept SA [E=n ==
RL [ RF [soe bc | [ [ SENsE:NT] [ ALIGN AUTO | 06:18:59 PMJun 21, 2015
Trig Delay-50.0 ps #Avg Type: RMS TRAGE” 3
PNO:- Fast —»—  Trig: RF Burst TYPE| Wiy
IFGain:Low Atten: 24 dB DET|P MNNNN
Ref Offset 6.3 dB AMKr2 382.5 [
10dBidiv  Ref 20.00 dBm -0.15dB
Log T
100 - - — .
0.0
-10.0
DH1
200
Pulse Width 0 o
-40.0
500
-B0.0 fHHH
70,0
Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 500.0 ps (40001 pts
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA [E=m (==
RL [ RF [s0e  bC | [ [ SENSE:INT] [ ALIGNAUTO | 06:11:03 PMJun 21, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide —w— Trig: Free Run TYPE| WA
IFGain:Low Atten: 24 dB DET|P NNNNN
Ref Offset 6.3 dB
10 dBidiv Ref 20.00 dBm
Log
100
DH1 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
-50.0
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts;
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA [E=n ==
RL [ RF [soe bc | [ [ SENsE:NT] [ ALIGN AUTO | 06:15:13 PMJun 21, 2015
Trig Delay-200.0 ps #Avg Type: RMS TRAGE 3456
PNO:- Fast —»—  Trig: RF Burst TYPE| WA A
IFGain:Low Atten: 24 dB DeT|P
AMKr2 1.638 ms|
Ref Offset6.3 dB
10dBidiv  Ref 20.00 dBm 0.12 dB
Log
. ¢ |
0.0
-10.0
DH3
200
Pulse Width 0 —
-40.0
500
-B0.0
70,0
Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 2.000 ms (40001 pts
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA [E=m (==
RL [ RF [s0@ bpC | [ [ SENSE:INT] [ ALIGN AUTO 06:11:55 PMJun 21, 2015
#Avg Type: RMS TRACE 56
PNO: Wide —w— Trig: Free Run WF‘E’\T\’W
IFGain:Low Atten: 24 dB DET|P N
Ref Offset 6.3 dB
10 dBidiv Ref 20.00 dBm
Log
100
DH3 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
-50.0
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts;
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA [E=n ==
RL [ RF [soe bc | [ [ SENsE:NT] [ ALIGN AUTO | 06:14:10 PMJun 21, 2015
Trig Delay-300.0 ps #Avg Type: RMS TRAGE” 3456
PNO:- Fast —»—  Trig: RF Burst
IFGain:Low Atten: 24 dB
Ref Offset 6.3 dB AMkr2 2.886 ms
10dBidiv  Ref 20.00 dBm 0.19 dB
Log
\
Y | 2N
0.0
-10.0
DH5
200
Pulse Width 0
-40.0
500
-B0.0
70,0
Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 3.500 ms (40001 pts
MSG STATUS
BE Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s0e  bC | [ [ SENSE:INT] [ ALIGNAUTO | 06:12:22 PMJun 21, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide —w— Trig: Free Run TYPE| WA
IFGain:Low Atten: 24 dB DET|P NNNNN
Ref Offset 6.3 dB
10 dBidiv Ref 20.00 dBm
Log
100
DH5 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
-50.0
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts;
IMSG STATUS
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REPORT NO: 15K21157-E3
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DATE: JUL 09, 2015

8.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer the analyzer bandwidth
is set to a value greater than the 20 dB bandwidth of the EUT.

RESULTS

8.5.1. BASIC DATA RATE GFSK MODULATION

Frequency Output Power Limit Margin
Ch |
anne [MHz] [dBm] [dBm] [dB]
Low 2402 9.534 21 -11.466
Middle 2441 9.956 21 -11.044
High 2480 9.264 21 -11.736
Worst 9.956 21 -11.044
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Ch |
anne [MHz] [dBm] [dBm] [dB]
Low 2402 7.750 21 -13.250
Middle 2441 8.156 21 -12.844
High 2480 7.430 21 -13.570
Worst 8.156 21 -12.844
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Ch |
anne [MHz] [dBm] [dBm] [dB]
Low 2402 8.173 21 -12.827
Middle 2441 8.573 21 -12.427
High 2480 7.871 21 -13.129
Worst 8.573 21 -12.427
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8.5.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Kiryright Specteum Anakyres - Senpt 54
3 = A1 &
SAvg Type: RMS
PHG- e —»—  Trig: Frea Run Avg|Held: 1001100
IFGain:Low Aren: 24 dB
Ref Offset 6.3 4B Mkr1 2.402
10 dBidiy Ref 20.00 dBm
Low CH
Center 2402000 GHz i ) Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
ure STATUS
Kyright Specteum Ansheoes - Seept Sh ol
EL RF ENSE N ALIGN & O5:48:56 PM Jun 21, 2015
arker 1 2.441134250000 GHz hvg Type: RMS TRACE[T S5 6
PHO- Fas —»—  Trig: Free Run Avg|Held: 1001100
IFGain:Low Amen: 24 dB
Ref Offset 6.3 4B Mkr1 2.441
10 4Biai. Ref 20.00 dBm
Middle CH
Center 2441000 GHz i ) Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 mg (20001 pts!
ure STATUS
Kiryright Specteum Anakymes - Senpt 54
BL = AN &
SAvg Type: RMS
PHG- e —»—  Trig: Frea Run Avg|Held: 1001100
IFGain:Low Aren: 24 dB
Ref Offset 6.3 dB Mkr 2.479
10 dBidiy Ref 20.00 dBm
High CH
Center 2480000 GHz i ) i Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
ure STATUS
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Pi/4-DPSK OUTPUT POWER

Kiryright Specteum Anakymes - Senpt 54
wL = A1 &
SAvg Type: RMS
PHG- e —»—  Trig: Frea Run Avg|Held: 1001100
IFGain:Low Aren: 24 dB
Ref Offset 6.3 dB Mkr1 2
10 dBidiy Ref 20.00 dBm
Pi/4-DPSK
Low CH
Center 2.402000 GHz ) Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
ure STATUS
Kyright Specteum Ansheoes - Seept Sh ol
L = BLTGN & 547115 PHJun 21, 2015
SAvg Type: RMS TRA 8
PHO- Fas —»—  Trig: Free Run Avg|Held: 1001100
IFGain:Low Amen: 24 dB
Ref Offset 6.3 dB Wkr1 2.440
10 dBidiy Ref 20.00 dBm
Pi/4-DPSK
Middle CH
Center 2.441000 GHz ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
ure STATUS
Kiryright Specteum Anakymes - Senpt 54
wL = A1 &
SAvg Type: RMS
PHG- e —»—  Trig: Frea Run Avg|Held: 1001100
IFGain:Low Aren: 24 dB
Ref Offset 6.3 dB Wkr1 2.480
10 dBidiy Ref 20.00 dBm
Pi/4-DPSK
High CH
Center 2480000 GHz ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
ure STATUS
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8PSK OUTPUT POWER

Kiryright Specteum Anakymes - Senpt 54
wL = A1 &
SAvg Type: RMS
PHG- e —»—  Trig: Frea Run Avg|Held: 1001100
IFGain:Low Aren: 24 dB
Ref Offset 6.3 dB Wkr1 2.40
10 dBidiy Ref 20.00 dBm
Low CH
Center 2.402000 GHz ) Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
ure STATUS
Kiryright Specteum Anakymes - Senpt 54
BL = AN &
SAvg Type: RMS
PHO- Fas —»—  Trig: Free Run Avg|Held: 1001100
IFGain:Low Amen: 24 dB
Ref Offset 6.3 dB Wkr1 2.44
10 dBidiy Ref 20.00 dBm
Middle CH
Center 2.441000 GHz ) Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
ure STATUS
Kiryright Specteum Anakymes - Senpt 54
wL = A1 &
SAvg Type: RMS
PHG- e —»—  Trig: Frea Run Avg|Held: 1001100
IFGain:Low Aren: 24 dB
Ref Offset 6.3 dB Wkr1 2.430 027
10 dBidiy Ref 20.00 dBm
High CH
Center 2480000 GHz ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
ure STATUS
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8.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.7 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.

8.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mw]
Low 2402 9.38 8.67
Middle 2441 9.83 9.62
High 2480 9.14 8.20
8.6.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mw]
Low 2402 5.36 3.43
Middle 2441 5.79 3.79
High 2480 5.06 3.21
8.6.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.42 3.48
Middle 2441 5.87 3.86
High 2480 5.16 3.28
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015

FCC ID: ASLSMN9200

8.7.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode

[GFSK] Low Channel BandEdge [GFSK] Low Channel Spurlous

wmm T wwm hqul =
| Ay Type RM: | pe AM3
i Wi e~ Trig: FreeRun aheld omioa e - Trig: FresBun e Nl
IF Gl Lovw Atien: 24 0B F G Lo Atien: 24 3
et et 6.3 8 Mkr1 2.399 ¢ 2 et Omeetes co Mkr2 2
cdmds Ref 20.00 dBm 0 1048 Ref 20,00 dBm
o5 _ag [ 3
| [4)
|
I
|
|
|
|
|
|
|
sm 130 MHz Stop 20,50 GHz|
#Res B 100 kHz #VEW 300 kHz eum-p 973.3 ms {4000 pup
¢ ] ' 24018 GHz 8607 dBm
!g N r 265317 3 GHz 48 9% dBm
4
B
]
7
8
k]
Center 2400000 GHz 10.00 MHz L
[#Res BIW 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pts| ’

[GFSK] Middle Channel Spurlous

Lo ‘-vtu :

[GFSK] Middle Channel BandEdge

Corre =)
TR - Trig: Freefiun aheld oMoa m.l,. e Trig: FreeRun e Nl
IF G Low Atien: 24 0B F G Lo Atien: 24 3
Ref Olfast6:3 68 Wkr1 2.440 834 tomenaaem T
‘0 aEidis Rl 20.00 dBm 0.106 dBm) 10 4Bkl Ref 20,00 dBm
; onf ¥
| W
x i
|
|
|
|
|
|
|
sm 130 MHz Stop 20,50 GHz|
#Res B 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
R — 24408 GH: 90 dBm "
LA W/INECH 49726 ¢Bm
4
H
]
7
a
9
Center 2441000 GHz Span 5.000 MHz L
#Res B 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts :
=

GFSK] High Channel Spurlous

== | L

GFSK] High Channel BandEdge

Corre i
| | - RAM3
i Wi e~ Trig: FreeRun aheld omioa e - Trig: FresBun e Nl
IF Gl Lovw Atien: 24 0B F G Lo Atien: 24 3
Ref Cftset6:3 a8 Mkr1 2.483 Red OMfset 8.3 68 Mkr2
odmay o abage 5 M 10 dni Ref 20.00 dBm
od et -
-
|
I
|
|
|
|
|
|
i
sm 130 MHz Stop 20,50 GHz|
#Res B 100 kHz #VEW 300 kHz eum-p 973.3 ms {40001 pup
ARG 24799 GHz 875TdBm
[} L ' 262326 GH 49659 dBim
4
5
6
7
8
k]
Center 2433500 GHz 10.00 MHz L
[#Res BIN 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pis| :
- =
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ABLSMN9200

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA =N =
RL | RF [s0@ bocC | | | SENSE:INT] | ALIGN AUTO | 08:00:42 PMJun 21, 2015
#Avg Type: RMS TRAGE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MAAAAARY
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.399 954 5 GHz
Ref Offset 6.3 dB
10 dBidiv. Ref 20.00 dBm -50.988 dBm
JLog
100 —
0,00
00 -3.68 cbrdl
20,0
30,0
-40.0
£0.0 “
0.0 B e
0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[GFSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA =N =
RL | RF [s0e@ ocC | | | SENSE:INT] | ALIGN AUTO | 08:02:24 PMJun 21,2015
#Avg Type: RMS TRAGE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.485 279 0 GHz
Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm -57.840 dBm
JLog
100
0,00
00 -2.63 ool
20,0
30,0
-40.0
0.0
-B0.0 L ELTT IO TF [IIFTON  I — !
0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
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FCC ID: ASLSMN9200

Pl/4-DOPSK Mode

[PI/4-DQPSK] Low Channel BandEdge [P1/4-DQPSK] LowChanneI Spurlous

Lo ‘-vtu :

wwm WI!

g e Trig:Freeun aheld omioa T <o Trlg:FroaBun e Nl
IF Gl Lovw Atien: 24 0B F G Lo Atien: 24 3
Ref Cftset6:3 a8 Mir1 2 Ref Oftsel8.3 o6 Mkr2
odmay o abage \0dni Ref 20,00 dBm
og o |
| )
i O
|
|
|
|
|
|
|
sm 130 MHz Stop 26.50 GHz|
#Res B 100 kHz #VEW 300 kHz eum-p 973.3 ms {40001 pup
4 O 2403 § GHa satodem
g N t 262180GHz 49551 dBm
4
B
]
7
8
k]
Center 2400000 GHz Span 10.00 MHz L
[#Res BIW 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pts| ’

Lo ‘-vtu :

[PI/4 DQPSK] Middle Channel BandEdge _ [PI/4 DQPSK] Mlddle Channel Spurlous

wwm WI!

) i Type ANS
TR - Trig: Freefiun aheld omioa TR T T Frosfun e Nl
IF Gl Lovw Atien: 24 0B F G Lo Atien: 24 3
Ref Olfast6:3 68 MWkr1 2.440 romaaes T
iodmide Bt a8 ae B \0dni Ref 20,00 dBm
og o |
|
|
[ |
|
|
|
|
|
|
|
i
=
Stert 30 MHZ Stop 26.50 GHz|
#Res BW 100 kHz #VEW 300 kHz e\-m.-p 9723 ms (40001 pts)
3
4
B
]
7
8
k]
Center 2441000 GHz Span 5.000 MHz L
[#Res BIW 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts| ’

RE—— B wmm ‘-‘t!l .

[PI/4 DQPSK] ngh Channel BandEdge _ [PI/4 DQPSK] ngh Channel Spurlous

i Type ANS
TR - Trig: Freefiun aheld omioa TR T T Frosfun e Nl
IF G Low Atien: 24 0B F G Lo Atien: 24
Rl Oftast6.3 0B e MErZ
odmay o abage 10 dni Ref 20.00 dBm
og o |
|
i B
|
i
|
|
|
i ¥
—
slﬂ‘l 30 MHz Stop 26.50 GHz |
#Res B 100 kHz #VEW 300 kHz eum-p 973.3 ms {40001 pup
O 24749 GH: az0idBm
N LA [MEOCH 49335 ¢Bm
4
H
]
7
a
9
Center 2433500 GHz Span 10.00 MHz L
#Res B 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pts :
- v
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ABLSMN9200

BandEdge Emission at PI/4-DOPSK Hopping Mode

[P1/4-DQPSK Hopping Mode] Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA =N =
RL | RF [s0@ bocC | | | SENSE:INT] | ALIGN AUTO | 08:05:34 PMJun 21, 2015
#Avg Type: RMS TRAGE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MAAAAARY
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.399 475 0 GHz
Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm -53.371 dBm
JLog
100
0,00 A —
-10.0
-13.80 dBm|
20,0
30,0
-40.0 LTS
0.0 ’
-B0.0 e e YU
0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[P1/4-DQPSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o]
RL | RF [s0e@ ocC | | | SENSE:INT] | ALIGN AUTO | 08:07:14 PMJun 21,2015
#Avg Type: RMS TRAGE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.484 050 5 GHz
Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm -57.863 dBm
JLog
100
0,00
-10.0
-13.0 dBmlf
20,0
30,0
-40.0
0.0
0.0
0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS

Page 34 of 68

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: 15K21157-E3 DATE: JUL 09, 2015
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8PSK Mode

[BPSK] Low Channel Band Edge [BPSK] Low Channel Spurlous
www— =) = wwm hvm "
] 2Avy Type. AMS ] 2Av) Type R
TG Wise e Trig: FreeRun AvplHod: 100100 TR Trig: FreeRun AnHoS 100160
IF Gl Lovw . G Lo ien: 34 0B
Ref Offset6.3 0B Ref Offset 6.3 o8 Wakr
odmidly Ret 3000 doon 10481y Ref 20,00 dBm
(5 Jos
| o
|
I
I
|
|
|
|
|
|
i
sm 130 MHz Stop 20,50 GHz|
#Res B 100 kHz #VEW 300 kHz eum.-p 972.3 ms (40001 pup
’ | N |' IJOIUGH( 5102 dBm » —
!g N t 262743 GHz 49 053 dBm
4
&
L]
7
8
k]
Center 2400000 GHz Span 10.00 MHz L
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts] “
e =
[8PSK] Middle Channel BandEdge [8PSK] Middle Channel Spurlous
wmm hvtn -a wwm hqtu "
G303 a3, 2018
] 2Avq Tyie. NS e ] 2407 Trpe B
TG Wise e Trig: FreeRun AvplHod: 100100 TR Trig: FreeRun AnHoS 100160
IF Gl Lovw . G Lo ien: 34 0B
e Otet63 8 Wkr1 2.440 etometes o kT2
odmidly Ret 3000 doon 104841y Ref 20,00 dBm
(5 Jos
i A
|
2 i
|
|
|
|
|
=
sm 130 MHz Stop 20,50 GHz|
#Res B 100 kiHz #VBW 300 kHz emep 973.3 ms (49001 pts)
1 N |' l.n"ﬂ 8 GHr 4 BT dBm » - .
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4
&
L]
7
8
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[#Res BW 100 kHz #VBW 300 kHz Sweep 2,667 ms (20001 pts] “
per—- p—
[8PSK] High Channel BandEdge [8PSK] High Channel Spurlous
www— i = wwm hvm "
] 2Avy Type. AMS ] 2Av) Type R
TG Wise e Trig: FreeRun AvplHod: 100100 TR Trig: FreeRun AnHoS 100160
IFGalaLow Atten: 34 g8 GalezLow ien: 24 o3
Ref Cftset6:3 a8 Mkr1 2.484 51 Red OMfset 8.3 68 Mkr2
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| v
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|
|
|
|
|
|
L
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. !g N t 26226 6 GHr A9 875 dBm
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ABLSMN9200

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o]
RL | RF [s0@ bocC | | | SENSE:INT] ALIGN AUTO 08:12:58 PMJun 21, 2015
#Avg Type: RMS TRAGE 3456
Wi Trig: Free Run Avg|Hold:>100/100 TYPE| MAAAAARY
Feointae, = atten: 24 B DET|P NN N
Mkr1 2.399 400 5 GHz
Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm -54.626 dBm
JLog
100
0,00 H—
-10.0
-14.43 dBm|
20,0
30,0
-40.0 i
0.0
(4
0.0 o
0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[BPSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA =N =
RL | RF [s0e@ ocC | | | SENSE:INT] | ALIGN AUTO | 08:15:40 PMJun 21, 2015
#Avg Type: RMS TRAGE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.484 974 0 GHz
Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm -58.748 dBm
JLog
100
0,00 s
-10.0
-14.43 dBm|
20,0
30,0
-40.0
0.0
0.0 .
0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (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. The EUT is configured in accordance with ANSI C63.10. The EUT is
set to transmit in a continuous mode.

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

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 1 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.0029S = 350Hz.

The spectrum from 1GHzHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz 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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9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

_UL SUMON Lab Chomber | 23 Jun 2B15  17:38:59

185 : | Tested by:Steven Kim

Z.415
e Gzl REAUR T Tetifvg Tup Seaep . - W UE Rel/fitn  Debiieg lyp Sreep Pts apeede  Position
€] =iy 1 Bnaec ¥ Ly ¢ 1 t X
HORIZONTAL DATA
TRACE MARKERS
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuv/m) (dBuVv/m)
1 *2.39 38.57 Pk 317 -19.5 50.77 - - 74 -23.23 333 360 H
2 *2.359 40.48 Pk 317 -19.6 52.58 - 74 -21.42 333 360 H
3 *2.39 27.72 VB1T 317 -19.5 39.92 54 -14.08 - - 333 360 H
4 *2.371 28.04 VB1T 317 -19.6 40.14 54 -13.86 - - 333 360 H

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

Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

VERTICAL PEAK AND AVERAGE PLOT

1 osUl _SULON Lab Chomber | 23 Jun 2815 17:55:28
115 E -
5:EUT rph
Mzde:BET_BE
185 : | Tested by:S
Q5
=
H
> 75l
Q i 1 i
wtmmm-.mmmu.W.-W»&Mm\waMWNMMAMMW&+M1-»MWMJM§»M W i i ek
45! . : : : i i
} 3
C o
2.31 2,415
e U5 AU 7Rt Det. w — L R IR Relffitn  Debiieg lyp Swsep Fla Fopaede  Pesition
TRACE MARKERS
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuv/m) (dBuVv/m)
1 *2.39 36.3 Pk 317 -19.5 48.5 - - 74 -25.5 8 350 \
2 *2.368 40.32 Pk 317 -19.6 52.42 - - 74 -21.58 8 350 \
3 *2.39 27.7 VB1T 317 -19.5 39.9 54 -14.1 - 8 350 \
4 *2.384 27.88 VB1T 317 -19.5 40.08 54 -13.92 8 350 Vv

* - indicates frequency in CFR15.205/1C7.2.2 Restricted BandPk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

|""UL SUWON Lok Chamber 1 9 Jul 2815 B7:47%:29
220 — '

115}

| 85t

g=|

zonto

85| r ||

/m) Hor

(dBul)

0 $

- - — - -
=
=
2.48 i i ) T8 . IMH=/ i i i i 2. 563
Frequency (GHz)
[ Ferge FEU/LEU Fitin Detiivg T e Fis #upafode  Position | Fonge Lz FEUAUED Fef/Btin  Dalfing Tup Swsap Fia #opuMode  Fosition
132,482,563 HE-EdB) N 107/8 PEAK/Loghe ideo  Fmsecifuta) Bl WA B deg 2.5 " T ‘ 1 ase W ir
TRACE MARKERS
Meter 3117(0016 Corrected Average . L R R .
Frequency ) Path_2_10 ) o Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) Reading Det 8724)_150 @B Reading Limit (dg) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) 619 (dBuv/m) | (dBuv/m) &
1 *2.484 39.37 Pk 31.8 -19.4 51.77 - - 74 -22.23 328 278 H
2 2.559 41.86 Pk 31.9 -19.3 54.46 - - 74 -19.54 328 278 H
3 *2.484 29.35 VB1T 31.8 -19.4 41.75 54 -12.25 - - 328 278 H
4 2.561 29.19 VB1T 31.9 -19.3 41.79 54 -12.21 - - 328 278 H

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

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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VERTICAL PEAK AND AVERAGE PLOT

125 UL SUWON Lab Chomber | 23 Jun 2B15 17:85:25
115
185/ : | Tested by:Steven Kim
95|
T es
H
> 75|
;:. 65}
) =
=
Tt b Lo ol ey m-fj %!w It L ot el b o b e B - P et L g Bt P b R o i s i B
45 :
2.46 ) - T8, 3HH=/ ) ) ) ) 7. 563
Frequency (GHz)
Farege (21 e Faf /Bt Dabifvg Ty Semep Fla Woaps/Mede  Pemibion | Ronge G6He) LB Rel/Atbn  Dabfing Typ Swsep Pts FpeMode  Position
VERTICAL DATA
TRACE MARKERS
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuV/m) (dBuV/m)
1 *2.484 36.65 Pk 31.8 -19.4 49.05 - - 74 -24.95 0 390 Vv
2 2.503 40.34 Pk 31.9 -19.3 52.94 - - 74 -21.06 0 390 Vv
3 *2.484 27.86 VB1T 31.8 -19.4 40.26 54 -13.74 - 0 390 \
4 2.532 27.95 VB1T 319 -19.3 40.55 54 -13.45 0 390 \

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

Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ABLSMN9200

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL SUWON Lab Chomber | 24 Jun 2815 B8:58:18

118,
Radiated Emissions 3-Meters
Project Nurber:ISHZ21157
188 : : |ci -i-xtﬂun-:w-q

Config:EUT / adopter / earphone
Mode - BT_GFSK_HARM_2482
| Tested by:Steven Kim
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BB oereeeeeeenee s e et oot b eeesreee e eeeeeee|
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38 ..................................................................................
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- - - - " 1[-: - - 18
Frequency (GHz)
[ Range (1) REWVR Ref/Pitn Detifvg Tup Seeep Pts FupsMode  Position T Ronge (GHz) RELVEY Red/Pttn Det/Fvg Typ Swsep Pts ¥wpsMode  Pomition
'||”UL SUWON Lab Chomber | 24 Jun 2815 BE:58:18
5]
Radiated Emissions 3-Meters

Praject Nuwmber:ISKZ21157
186| H T H i -;lnt-‘Jgn.w-.'.J
i i i Config:EUT / adopter / marphone
Mods: ET_GFSK_HARM_2482
| Tested by:Steven Kim
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26|
18 18
Frequency (GHz)
Fange (GH2) RRAVR  Refifitn Detifvg fp Serp Pis Foapatode  Faaltion | fonge (G FEWVRI  Ref/fitn  Detfvg fup Sueep Py FopaMode  Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 * 4.805 27.01 PK 33.9 -25.3 35.61 - - 74 -38.39 0-360 200 H
3 7.206 24.61 PK 35.8 -23 37.41 - - - - 0-360 200 H
5 9.608 21.48 PK 36.9 -19.1 39.28 - - - - 0-360 200 H
2 * 4.805 26.53 PK 33.9 -25.3 35.13 - - 74 -38.87 0-360 200 v
4 7.206 24.37 PK 35.8 -23 37.17 - - - - 0-360 200 Vv
6 9.608 20.62 PK 36.9 -19.1 38.42 - - - - 0-360 200 v

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

PK — Peak detector
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ABLSMN9200

MID CHANNEL HORIZONTAL

24 Jun 2815 B9:46: 44
Radiated Emissions 3-Meters

Praject Nuwmber:ISKZ21157
186| H T H |Client: Samzung
i i i Config:EUT / adopter / marphone
Mods: BT_GFSK_HARM_2441

UL SUWON Lab Chomber |
5

9| i i | Tested by:Steven Kim
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Frequency (GHz)

[ Range (1) REWVR Ref/Pitn Detifvg Tup Seeep Pts FupsMode  Position T Ronge (GHz) RELVEY Red/Pttn Detvg Typ Sesep Pts #oapaMode  Pomition

MID CHANNEL VERTICAL

UL SUWON Lab Chomber | 24 Jun 2815 B9:46: 44

118,
Radiated Emissions 3-Meters
Praject Nuwmber:ISKZ21157

186| H T H |Client: Samzung

i i i Config:EUT / adopter / marphone
Mode: BT_GFSK_HARM_2441

=T i i | Tested by:Steven Kim
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28
8 18
Frequency (GHz)
Fage (i) AR Ref/Pitn  Octifeg N S Pis Foapatode  Faaltion | fonge (G FOUARS  Aei/fttn  Det/ag fup Seep Fis FapoPode  Fosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.883 2591 PK 33.9 -25.2 34.61 - - 74 -39.39 0-360 200 H
3 *7.323 24.77 PK 35.9 -22.5 38.17 - - 74 -35.83 0-360 200 H
5 9.764 21.27 PK 37 -19.3 38.97 - - - - 0-360 200 H
2 *4.882 26.45 PK 33.9 -25.2 35.15 - - 74 -38.85 0-360 200 v
4 *7.323 23.9 PK 35.9 -22.5 373 - - 74 -36.7 0-360 200 Vv
6 9.765 21.68 PK 37 -19.3 39.38 - - - - 0-360 200 v

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

PK — Peak detector
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ABLSMN9200

HIGH CHANNEL HORIZONTAL

UL SUWON Lab Chomber | 24 Jun 2B15 18:27:52
5

Radiated Emissions 3-Meters

Praject Nuwmber:ISKZ21157
186| H T H |Client: Samzung
i i i Config:EUT / adopter / marphone
Mode :BT_GFSK_HARM_Z248@

9| i | i | Tested by:Steven Kim
211 OO OO SO s OTE s SEOOOoOT OO UOss OO OUos 00O T UOss OOt HOTT OO Oss OO OSSO OO SO OsU: SOTUOTT OO SOV ORI OUUTOUUN: SOOI OUOOOO ROt |
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Frequency (GHz)

[ Range (1) REWVR Ref/Pitn Detifvg Tup Seeep Pts FupsMode  Position T Ronge (GHz) RELVEY Red/Pttn Detvg Typ Sesep Pts #oapaMode  Pomition

HIGH CHANNEL VERTICAL

UL SUWON Lab Chomber | 24 Jun 2B15 18:27:52

118,
Radiated Emissions 3-Meters
Praject Nuwmber:ISKZ21157

186| H T H |Client: Samzung

i i i Config:EUT / adopter / marphone
Mode:BT_GFSK_HARM_ 2490

9@ i it | Tested by:Steven Kim
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1 18
Frequency (GHz)
Fange (Bz) FWB  Fefimen Detivg T e Fia Woapafode  Fosition | fonge (oo TR Fef/fin Detsg fyp Gurep Tts WFapatode  Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.959 26.4 PK 339 -25 353 - - 74 -38.7 0-360 200 H
3 *7.44 24.61 PK 36 -22.1 3851 - - 74 -35.49 0-360 200 H
5 9.921 20 PK 37.2 -19 38.2 - - - - 0-360 200 H
2 *4.96 25.67 PK 339 -25 34.57 - - 74 -39.43 0-360 200 Vv
4 *7.44 23.93 PK 36 -22.1 37.83 - - 74 -36.17 0-360 200 Vv
6 9.919 20.36 PK 37.1 -19 38.46 - - - - 0-360 200 \

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

PK — Peak detector
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

9.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

_ <UL SUWON Lob Chomber |
125

115

uT ster / eorphone
Mode :ET_BE_BPSK_H_2482
185 ; | Tes

d by:Steven Kim

95|

85|

4 3
. - - - -
2 I 2. 415
—T TR ke et ™ — W UE Rel/fitn  Debiieg lyp Sreep Pts apeede  Position
4 = M e T N 1 i i
HORIZONTAL DATA
TRACE MARKERS
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuVv/m) (dBuVv/m)
1 *2.39 37.63 Pk 317 -19.5 49.83 - - 74 -24.17 333 360 H
2 *2.315 40.49 Pk 316 -19.7 52.39 - - 74 -21.61 333 360 H
3 *2.39 27.68 VB1T 317 -19.5 39.88 54 -14.12 - - 333 360 H
4 *2.382 27.86 VB1T 317 -19.5 40.06 54 -13.94 - - 333 360 H

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

Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

Page 48 of 68
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: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

VERTICAL PEAK AND AVERAGE PLOT

125 UL SUWON Lab Chomber | 23 Jun 2B15 18:88:85
115 E -
5:EUT rph
Mzde:BET_BE
185 : | Tested by:S
Q5
8 85
§
;:. 65}
q { | i
MwwwN-MW-MrM'&#»MWQ&_u4-_mr—d‘1|WhM*WiWWAM L R
45/ { i H i H H
4 3
=} o
2 I 2. 415
e U5 AU 7Rt Det. w — L R IR Relffitn  Debiieg lyp Swsep Fla Fopaede  Pesition
VERTICAL DATA
TRACE MARKERS
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuV/m) (dBuV/m)
1 *2.39 36.76 Pk 317 -19.5 48.96 - - 74 -25.04 8 350 Vv
2 *2.316 40.18 Pk 316 -19.7 52.08 - - 74 -21.92 8 350 Vv
3 *2.39 27.48 VB1T 317 -19.5 39.68 54 -14.32 - 8 350 \
4 *2.369 27.93 VB1T 317 -19.6 40.03 54 -13.97 8 350 \

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

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 25 UL SUWON Lab Chomber | 23 Jun 2B15 16:21:52

115

) ter / eorphone
ET_BE_BPSK_H_z488

185 : | Tested by:Steven Kim

95|

85|

MMMJ ' ' M hors it M“' .‘. b "MJ‘T.“*“%& AN

45 5 £}
R = -_— = I—
2 .46 2c3
Fr
e (azl RE B T Tetifvg Tup Seaep . patiede P W UE Rel/fitn  Debiieg lyp Sreep Pts Fpeede  Position
% €] =iy 1 Bnaec L Ly ¢ 1 t X
HORIZONTAL DATA
TRACE MARKERS
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuv/m) (dBuVv/m)
1 *2.484 38.09 Pk 31.8 -19.4 50.49 - - 74 -23.51 329 342 H
2 2.525 41.95 Pk 31.9 -19.3 54.55 - - 74 -19.45 329 342 H
3 *2.484 28.22 VB1T 318 -19.4 40.62 54 -13.38 - - 329 342 H
4 2.558 28.28 VB1T 319 -19.3 40.88 54 -13.12 - - 329 342 H

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

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

VERTICAL PEAK AND AVERAGE PLOT

125 UL SUWON Lab Chomber | 23 Jun 2B15 17:15:58
115
185 | Tested by:Steven K i;r
Q5
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t
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ot b bl ko it --é el v bt bde i Mwldh‘_—'wMMJr'w}\MM\WWHWWﬁUJAMMﬁﬂ
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=] o
2 .46 ’ - 6. 3HH=/ 563
Frequency (GHz)
Farege (21 e Faf /Bt Dabifvg Ty Semep Pla FoapsMode  Position | Henge (oMl LB Rel/Atbn  Dabfing Typ Swsep Pts FpeMode  Position
TRACE MARKERS
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuV/m) (dBuV/m)
1 *2.484 36.36 Pk 31.8 -19.4 48.76 - - 74 -25.24 0 390 \
2 2.528 40.59 Pk 319 -19.3 53.19 - - 74 -20.81 0 390 \
3 *2.484 27.8 VB1T 31.8 -19.4 40.2 54 -13.8 0 390 \
4 2.561 28.09 VB1T 31.9 -19.3 40.69 54 -13.31 0 390 Vv

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

Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ABLSMN9200

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL SUWON Lab Chomber | 24 Jun 2815 I1:88:16

118,
Radiated Emissions 3-Meters
Project Nurber:ISHZ21157
188 : : |ci -i-xtﬂun-:w-q

Config:EUT / adopter / earphone
Mode - BT_8PSK_HARM_2482
| Tested by:Steven Kim
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BB oereeeeeeenee s e et oot b eeesreee e eeeeeee|
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28
- - - - " 1[-: - - 18
Frequency (GHz)
[ Range (1) REWVR Ref/Pitn Detifvg Tup Seeep Pts FupsMode  Position T Ronge (GHz) RELVEY Red/Pttn Det/Fvg Typ Swsep Pts ¥wpsMode  Pomition
'||”UL SUWON Lab Chomber | 24 Jun 2815 11:858:16
5]
Radiated Emissions 3-Meters

Praject Nuwmber:ISKZ21157
186| H T H i -;lnt-‘Jgn.w-.'.J
i i i Config:EUT / adopter / marphone
Mods: ET_8PSK_HARM_2482
| Tested by:Steven Kim

98|
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28
T8 18
Frequency (GHz)
Pange Cittz) ARV Pefifitn  Detifvg Tup Swmep Fis WapsMode  FPosition | Aonge GGHD) FELVRY Ref/fttn  Detiivg fup Swsep Fts Fapstode  Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ASLSMN9200

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.806 26.45 PK 339 -25.3 35.05 - - 74 -38.95 0-360 200 H
3 9.607 21.92 PK 36.9 -19.1 39.72 - - - - 0-360 200 H
5 7.206 23.67 PK 35.8 -23 36.47 - - - - 0-360 200 H
2 *4.806 26.5 PK 339 -25.3 35.1 - - 74 -38.9 0-360 200 Vv
4 9.607 21.74 PK 36.9 -19.1 39.54 - - - - 0-360 200 Vv
6 7.206 24.09 PK 35.8 -23 36.89 - - - - 0-360 200 \

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

PK — Peak detector
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REPORT NO: 15K21157-E3 DATE: JUL 09, 2015
FCC ID: ABLSMN9200

MID CHANNEL HORIZONTAL

UL SUWON Lab Chomber | 24 Jun 2815 I:5e:1a
. . . Radiated Emissions 3-Meters

Praject Nuwmber:ISKZ21157
188 ! : : | Elient: Sameung
i i i Config:EUT / adopter / marphone
Mods: ET_8PSK_HARM_2441

116,

=T i i | Tested by:Steven Kim
=5 OO OOS OO OO0 SOUOS SO UOOS S OSSOSO OO SON OO OT USROS HOPUUU OO UUTNE: SOOI

t 79

Q

N

N

£ 66|

I

3 58

S

Frequency (GHz)

[ Range (1) REWVR Ref/Pitn Detifvg Tup Seeep Pts FupsMode  Position T Ronge (GHz) RELVEY Red/Pttn Detvg Typ Sesep Pts #oapaMode  Pomition

MID CHANNEL VERTICAL

UL SUWON Lab Chomber | 24 Jun 2815 I:5e:1a
. . . Radiated Emissions 3-Meters

Praject Nuwmber:ISKZ21157
18g| ! 1 ! | Cliant : Sameung
i i i Config:EUT / adopter / marphone
Mods: ET_8PSK_HARM_2441

116,

=T i i | Tested by:Steven Kim
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E
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2] [P netieiesiartt . o g - 2.; .........................................
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1€ 18
Frequency (GHz)
Fange Gtz) R Refsfttn Oetifvg T S Pis Foapatode  Faaltion | fonge (G ROWVM  Re/fttn  Detieg fup Sesep Prs Fapstode  Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.882 25.46 PK 339 -25.2 34.16 - - 74 -39.84 0-360 200 H
3 *7.323 24 PK 35.9 -22.5 37.4 - - 74 -36.6 0-360 200 H
5 9.764 21.93 PK 37 -19.3 39.63 - - - - 0-360 200 H
2 *4.882 25.37 PK 339 -25.2 34.07 - - 74 -39.93 0-360 200 Vv
4 *7.323 23.36 PK 35.9 -22.5 36.76 - - 74 -37.24 0-360 200 Vv
6 9.764 21.21 PK 37 -19.3 38.91 - - - - 0-360 200 \

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

PK — Peak detector
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HIGH CHANNEL HORIZONTAL

UL SUWON Lab Chomber | 24 Jun 2815 13:26:33
5

Radiated Emissions 3-Meters

Praject Nuwmber:ISKZ21157
186| H T H |Client: Samzung
i i i Config:EUT / adopter / marphone
Mode :BT_8PSK_HARM_248@

9| i i | Tested by:Steven Kim
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HIGH CHANNEL VERTICAL
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Mode:ET_8PSK_HARM_ 2480
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.96 25.23 PK 339 -25 34.13 - - 74 -39.87 0-360 200 H
3 *7.441 23.35 PK 36 -22.1 37.25 - - 74 -36.75 0-360 200 H
5 9.92 20.91 PK 37.1 -19 39.01 - - - - 0-360 200 H
2 *4.96 26.35 PK 339 -25 35.25 - - 74 -38.75 0-360 200 Vv
4 *7.441 23.04 PK 36 -22.1 36.94 - - 74 -37.06 0-360 200 Vv
6 9.92 19.96 PK 37.1 -19 38.06 - - - - 0-360 200 \

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

PK — Peak detector
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9.3. WORST-CASE BELOW 1 GHz

GFSK SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

9hUL SUWON Lab Chomber | 24 Jun 2815 18:26:28
: : : . . - (|Radioted Emissions 3 Meters

Nurber: 1SK21157

Pr
85| e
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75 i i i i i | Tested by:Steven Kim
1. INURURRRRSUNONN: KNSRI SYNSRTUUINS VU SO NAUUUNR: NN SOOI MU 3
2
c 55| o
-
H
L
£ 15
I
B 15
3
@
2

38 a]=] 1888
Frequency (MHz)
Fange (MHz) REWAVR Ref/Pitn Detifvg Tup Sueep Pts 'S-D Mode  Position T Ronge (MHz) RELVEY Red/Pttn Detvg Typ Sweep Pts ¥wpsMode  Pomition
1:3-28 1Ek-BdENIN B/ PEAK/LogPur-Uidsa  1linsectfuic) 41 MAIH B-36kcags 3:280-1608 1ZB6dBIN /B FERR/Lofw-Ulde  Jlesectfuto) BA1 MU B H

VERTICAL PLOT

ghUL SUWON Lab Chomber | 24 Jun 2815 18:26:28
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BELOW 1 GHz TABLE
TRACE MARKERS
Marker Frequency Meter Det VULB9163- Below_1G Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading 749 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 39.2225 35.24 Pk 12.4 -30.8 16.84 40 -23.16 0-360 400 H
2 96.0875 34.93 Pk 10.8 -30.6 15.13 43,52 -28.39 0-360 300 H
3 38.8825 41.67 Pk 12.3 -30.8 23.17 40 -16.83 0-360 200 Vv
4 48.7 36.02 Pk 14.1 -30.8 19.32 40 -20.68 0-360 100 Vv
5 *74.1575 36.84 Pk 8.6 -30.6 14.84 40 -25.16 0-360 100 Vv
6 80.0225 38.53 Pk 7.1 -30.6 15.03 40 -24.97 0-360 100 Vv

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

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(Juasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 () 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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DATE: JUL 09, 2015

6 WORST EMISSIONS

LINE 1 PLOT

IILIL SUWON Lok AC Shield Room

21157

96|
_ 78|
4 &g
3 50 &
g g
) 36} \:. i - 0 e Sl . . :
<! & 18 b
1 =) .jLI | I:
28| ) i :
TR ook \
T .
18| \\”r/;\L_,
15 T =] E[5]
Frequency (MHz)
Farge HHz) 3 u [T Sunep Fia  fopaiMods  Lobel Hange (M) Dat L] WU fwg Ty Surs Fla  Fupali =
le.TST ' Rev 9.5 29 Qct 7814
LINE 1 RESULTS
Phase L1 .15 - 30MHz
Marker Frequency Meter Det 101837_w CE Shield Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ith ex- Room Reading Class B ITE (dB) Class BITE (dB)
(dBuVv) cord_L1 (dBuV) Qp AV
1 .276 33.6 Pk 9.8 0 434 60.94 -17.54 - -
2 .276 19.11 Av 9.8 0 28.91 - - 50.94 -22.03
3 429 30.32 Pk 10.1 0 40.42 57.27 -16.85 - -
4 411 17.64 Av 10.1 0 27.74 - - 47.63 -19.89
5 .5775 33.36 Pk 10.1 0 43.46 56 -12.54 - -
6 .564 15.16 Av 10.1 0 25.26 - - 46 -20.74
7 .681 39.27 Pk 10.1 0 49.37 56 -6.63 - -
8 .681 25.01 Av 10.1 0 35.11 - - 46 -10.89
9 1.4145 31.78 Pk 9.8 1 41.68 56 -14.32 - -
10 1.2165 13.41 Av 9.8 1 23.31 - - 46 -22.69
11 20.445 29.92 Pk 10.4 2 40.52 60 -19.48 - -
12 20.4135 11.21 Av 10.4 2 21.81 - - 50 -28.19

Pk - Peak detector

Av - Average detection
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|[]||UL SUWON Lok AC Shield Room 28 Jun 2B15 18:51 268
Conducted RFI Uoltage
- Project No:15K21157
38| Client Nome:Scmaung
Config: EUT - / Earphaone
Made :AC_Line_ B
26| 1 3 £ Eoeed 1 Test by:Steven.Kim
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Frequency (MHz)
Farge (HHz) Dt EY -1 Frg Tup Sumep Pis  #oupa/Mode Lakal | H!ng_- (MHz) Dat HHJ_ {1 Frvg Typ Samep H\_ r.wpn_.lfhd- Labe
le. TST # Rev 9.5 20 Oct 2814

LINE 2 RESULTS
Phase N .15 - 30MHz

Marker Frequency Meter Det 101837_w CE Shield Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading ith ex- Room Reading Class B ITE (dB) Class B ITE (dB)
(dBuVv) cord_N (dBuV) Qp AV
13 .276 38 Pk 9.8 0 47.8 60.94 -13.14 - -
14 .276 18.95 Av 9.8 0 28.75 - - 50.94 -22.19
15 42 34.97 Pk 10.1 0 45.07 57.45 -12.38 - -
16 411 16.66 Av 10.1 0 26.76 - - 47.63 -20.87
17 .564 34.32 Pk 10.1 0 44.42 56 -11.58 - -
18 .564 15.49 Av 10.1 0 25.59 - - 46 -20.41
19 6765 40.17 Pk 10 0 50.17 56 -5.83 - -
20 .681 24.18 Av 10 0 34.18 - - 46 -11.82
21 1.2705 34.38 Pk 9.8 1 44.28 56 -11.72 - -
22 1.2345 12.6 Av 9.8 1 22.5 - - 46 -23.5
23 21.156 33.46 Pk 10.6 2 44.26 60 -15.74 - -
24 21.0705 16.83 Av 10.6 2 27.63 - - 50 -22.37

Pk - Peak detector

Av - Average detection
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