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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA Phone + BT/BLE and DTS b/g/n

MODEL NUMBER: SM-J320H/DS

SERIAL NUMBER: R31GB0O0F2NP (RADIATED); R31GB007VKP (CONDUCTED)
DATE TESTED: DEC 15, 2015 - DEC 18, 2015

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

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

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

Approved & Released For

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

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

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
<] Chamber 1
| | 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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FCC ID: A3LSMJ320H

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is GSM/WCDMA Phone + BT/BLE and DTS b/g/n.
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 Power Output Power Output Power

MH Mode dBm mw
(el Mode [ ] [mW]
Basic GFSK Average 8.37 6.87

Peak 8.99 7.92

2402-2480 | Enhanced Pi/4-DPSK Average 7.92 6.19
Peak 10.41 10.99

Enhanced 8PSK Average 7.92 6.20
Peak 10.52 11.27

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 -5.37 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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DATE: DEC 24, 2015

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG ETAOU83EWE DK1GA22VS/A-E N/A
Data Cable SAMSUNG ECB-DUGSWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
1/0 CABLES
1 DC Power 1 Mini-USB Shielded 0.8m N/A
1 Audio 1 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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DATE: DEC 24, 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 750 11-17-16
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17

Antenna, Horn, 18 GHz ETS 3115 00167211 09-26-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 09-23-16
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-24-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-291 102681 08-18-16
Average Power Sensor Agilent/HP u2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16
Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
Combiner WEINSCHEL 1575 2154 08-20-16
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7. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te_s? Test Worst Case
Condition Result
2.1049 Occupied Band width (99%) N/A Pass 1.193 MHz
2.1051, 15.247 (d) Band Edge / Conducted -20dBc Pass | -40.828 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 10.518 dBm
(Peak)
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 0.35 sec
15.207 () AC Power I._m.e conducted Section 10 Power Line Pass 45.03 dBuV
emissions conducted (PK)
15.205, 15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass 48.74(:3;1V/m
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FCC ID: A3LSMJ320H

8. ANTENNA PORT TEST RESULTS
8.1. 20 dB AND 99% BANDWIDTH

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 =
1% of the 20 dB bandwidth. The VBW is set to 2 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 872.200 852.070
Mid 2441 892.400 853.840
High 2480 869.600 854.550
Worst 892.400 854.550

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.259 1.165
Mid 2441 1.262 1.163
High 2480 1.263 1.164
Worst 1.263 1.165

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.248 1.193
Mid 2441 1.250 1.164
High 2480 1.246 1.165
Worst 1.250 1.193
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8.1.4. 20 dB AND 99% BANDWIDTH PLOTS

GFESK BANDWIDTH
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Pi/4-DOPSK BANDWIDTH
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#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 15.4 dBm Occupied Bandwidth Total Power 3.23 dBm

1.1736 MHz 1.1640 MHz
Transmit Freq Error -13.678 kHz OBW Power 99.00 % Transmit Freq Error -20.883 kHz OBW Power 99.00 %
x dB Bandwidth 1.263 MHz x dB -20.00 dB x dB Bandwidth 1.200 MHz x dB -20.00 dB
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REPORT NO: 156K22504-E3
FCC ID: ASLSMJ320H

DATE: DEC 24, 2015

8PSK BANDWIDTH

[20dB BandW|dth] 8PSK Low CH

[99% Bandwidth] 8PSK Low CH

wwm Dccupied BW ol el Sy o — P
i LTI PMDRC 22,2015 [y E Ao 01:13:08 PMDe< 22,2015
| G onmer Frog Radio St Nane ‘Conter Freq: 2.402000000 GHz Radio $t: None
e Trig: FreeRun Avmwa 1001100 e Trig FresRun
AFGainLow #amaen: 24 48 Radio Devica: BTS. HFGain-Low sAtten: 24 B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log .
i
‘ | ’
Center 2.402 GHz Span 3 MHz center 2402G6Hz Span 3MHz
[#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 15.2 dBm Occupied Bandwidth Total Power 3.15 dBm
1.1615 MHz 1.1934 MHz
Transmit Freq Error 3.475 kHz OBW Fower 99.00 % Transmit Freq Error 2.459 kHz OBW Power 99.00 %
x dB Bandwidth 1.248 MHz xdB -20.00 dB x dB Bandwidth 1.206 MHz xdB -20.00 dB
s rarus| s starus

_[99% Bandwidth]] 8PSK Middle CH

T —

_[20dB Bandwidth] 8PSK Middle CH

hwd-t!—m--h-m- ocupied BW

011245 PHDe< 22,2015
Radio Std; None

L0531 PHDec 22,2015
| " Conter Freg: 2441000000 Gt Radio St Nane Gomer  Freg: 241000000 Gta
e Trig: FreeRun AvalHole: 1001100 e Trig:Fi

Radio Device: BTS

FGainLow #Aen: 24 48 Radio Device: BTS #FGain:Low BATten: M ﬂB

10 dBidiv Ref 20.00 dBm LC dBrdiv Ref 20.00 dBm

a oa
Center 2441 GHz Span 3 MHz Center 244162 " span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms, [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 15.0 dBm Occupied Bandwidth Total Power 2.81 dBm

1.1619 MHz 1.1642 MHz
Transmit Freq Error 2.970 kHz OBW Power 99.00 % Transmit Freq Error 10.942 kHz OBW Power 99.00 %
x dB Bandwidth 1.250 MHz x dB -20.00 dB x dB Bandwidth 1.200 MHz xdB -20.00 dB
starus| sTaTus)

[20dB Bandwidth] 8PS High ¢ CH

W
—_— 1

[99% Bandwidth] 8PSK High cH

a1
Radio Std: None

[IEIES 22,2 —
Radio Std: None Center Freq: 2480000000 GHz

- Ymmr‘;un Arg\Ham 100100 - p Trig: FreeRun
A GainLow #anan: 2448 Radio Device: BTS. FGainlow shtten: 24 B Radio Davice: BTS

10 dBidiv Ref 20.00 dBm I'c dBf Ref 20.00 dBm
Log l og
Center 2.48 GHz Span 3 MHz Center 248GHz Span 3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Toral Power 15.4 dBm Occupied Bandwidth Total Power 3.16 dBm

1.1620 MHz 1.1649 MHz
Transmit Freq Error 2.468 kHz OBW Power 99.00 % Transmit Freq Error -2.390 kHz OBW Power 99.00 %
x dB Bandwidth 1.246 MHz x dB -20.00 dB x dB Bandwidth 1.243 MHz x dB -20.00 dB
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REPORT NO: 15K22504-E3 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

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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REPORT NO: 156K22504-E3
FCC ID: ASLSMJ320H

DATE: DEC 24, 2015

HOPPING FREQUENCY SEPARATION PLOT

Keysight Spectrum Analyzer - Swept SA =N
RL RFE [soe bpC | | | SENSE:INT] | ALIGN AUTO |
#Avg Type: RMS
PNO: Wide (o  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 24 dB
AMkr2 1.000 00 MHz
Ref Offset 6.48 dB
10 g8iciv__Ref 20.00 dBm 0.060 dB
0o <> 07 ..
0.00 £
-10.0
-20.0
-40.0
B0.0
-70.0
Center 2.441000 GHz Span.a.ooo MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
MSG STATUS
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REPORT NO: 15K22504-E3 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

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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REPORT NO: 156K22504-E3 DATE: DEC 24, 2015
FCC ID: ASLSMJ320H

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

i Keysight Spectrum Analyzer - Swept SA = [@ Jﬁl
RL RF 500 DC | [ [ SENSE:INT] [ ALIGN AUTO 12:45:10 PM Dec 22, 2015
#Avg Type: RMS TRACE 3456
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE| MW
IFGain:Low Atten: 24 dB peT|P
Ref Offset 6.48 dB

10 didiv. Ref 20.00 dBm
Log

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 3.0 MHz Sweep 1.333 ms (20001 pts)
MSG STATUS
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REPORT NO: 156K22504-E3 DATE: DEC 24, 2015
FCC ID: ASLSMJ320H

Kepight Spectrum Ansizer- Swept SA ] ] [E=REn
AL o E SENSE-IN Ao & 12:52:30 PMDec 22,2015
] ) #Avg Type: RMS TRACE[TS 5 &
PNO:Wide o 1rig: FreeRun AvglHold:> 100100 TREIM
1FGainLow Arten: 24 dB
Ref Offset 6.48 dB.
10 ¢B/aiv  Ref 20,00 dBm
Log
st
1 SEGMENT
2400 to 2430 MHz
Start 2.40000 GHz Stop 2.43000 GHz
les BW 300 kHz #V/BW 3.0 MHz Sweep 1.333 ms (20001 pts)
usc —
i i : : : E=BE g
RL = E IGN AT | 01:00:00 PM Dec 22, 2015
] i #Avg Type: RMIS R,-c:;M 23456
;E“‘T:,: (re] TAn"ilnFr;;:t;n ‘Avg|Hold:>100/100 i 4 s
Ref Offset 6.48 dB.
10 deidiv. - Ref 20,00 dBm
Log
nd
2" SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 246000 GHz
#Res BW 300 kHz #VBW 3.0 MHz Sweep 1.333 ms (20001 pts]
usa —
Keysight Spectrum Analyzer - Swept SA. o |
AL Sio_oc ALTGH AUTO 12:48:54 PMDec 22,2015
l Trig: Free Ry :“‘gﬂryl'dp'.i-:1w1500 -:;E My e
Fanion At 24d8 ol el A
Ref Offset 6.48 dB
10 dBidiv. - Ref 20.00 dBm
Log
d
3 SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
#Res BW 300 kHz #VBW 3.0 MHz Sweep 1.333 ms (20001 pts)
sc status.
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REPORT NO: 15K22504-E3
FCC ID: A3LSMJ320H

DATE: DEC 24, 2015

8.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

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 0.411 32 0.131456 0.4 -0.2685
DH3 1.667 17 0.283390 0.4 -0.1166
DH5 2914 12 0.349680 0.4 -0.0503
DH Packet Pulse Number of [ Average Time Limit Margin
Width Pulses in of Occupancy
[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.411 8 0.032864 0.4 -0.36714
DH3 1.667 4.25 0.070848 0.4 -0.32915
DH5 2.914 3 0.087420 0.4 -0.31258
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REPORT NO: 156K22504-E3
FCC ID: ASLSMJ320H

DATE: DEC 24, 2015
DH1
Keysight Spectrum Analyzer - Swept SA [P ]
RL | RFE_ |50@ DC | INT] P | ALIGN AUTO | 01:05:59 PM Dec 22, 2015
Trig Delay-50.0 ps wvg Type: RMS T 3456
PNO: Fast —»— Trig: RF Burst TYPE| Wiwiratrety
IFGain:Low Atten: 24 dB oer|P
Ref Offset 6.48 dB AMkr2 4{1 C"]’ﬂ s
10 dBidiv  Ref 20.00 dBm U.i2db
Log
| 1
DH1
Pulse Width
! 1
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ys (20001 pts)
MSG STATUS
e =i
RL RF |502 D ENSE:INT| | ALIGN AUTO | 01:01:54 PMDec 22, 2015
#Avg Type: RMS TRA 3456
PNO: Wide -»— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 24 dB pET|P
Ref Offset6.48 dB
10 dBidiv. Ref 20.00 dBm
Log
DH1
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION il nniuli
PERIOD ‘ ‘
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (20001 pts)
IMSG STATUS
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REPORT NO: 156K22504-E3
FCC ID: ASLSMJ320H

DATE: DEC 24, 2015
DH3
Keysight Spectrum Analyzer - Swept SA o[ s
RL | RFE_ |50@ DC | INT] [ ALIGN AUTO | 01:05:05 PM Dec 22, 2015
Trig Delay-200.0 ps vg Type: RMS T 3456
PNO: Fast —»— Trig: RF Burst TYPE| Wiwiratrety
IFGain:Low Atten: 24 dB oer|P
Ref Offset 6.48 dB AMkr2 1 GESt ms
10 dBidiv  Ref 20.00 dBm 1.00dB
Log
DH3
Pulse Width
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
MSG STATUS
e e |
RL RFE__ |500 D ENSE:INT] ALIGN AUTO | 01:02:15 PM Dec 22, 2015
#Avg Type: RMS TRA 3456
PNO: Wide ~—»— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 24 dB pET|P
Ref Offset6.48 dB
10 dBidiv. Ref 20.00 dBm
Log
DH3
NUMBER OF .
PULSES IN 3.16 |
SECOND
OBSERVATION
PERIOD \
|
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (20001 pts)
IMSG STATUS

UL Korea, Ltd. Suwon Laboratory
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REPORT NO: 156K22504-E3
FCC ID: ASLSMJ320H

DATE: DEC 24, 2015
DH5
Keysight Spectrum Analyzer - Swept SA o[ s
RL | RFE_ |50@ DC | INTY [ ALIGN AUTO | 01:04:14 PM Dec 22, 2015
Trig Delay-300.0 ps #Avg Type: RMS T 3456
PNO: Fast —»— Trig: RF Burst TYPE| i
IFGain:Low Atten: 24 dB oer|P
Ref Offset 6.48 dB AMkr2 2 ,?13 fiie
10 dBidiv. Ref 20.00 dBm V.os OB
Log
DH5
Pulse Width
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts)
MSG STATUS
e e |
RL RF |502 D ENSE:INT| ALIGN AUTO | 01:02:55 PMDec 22, 2015
#Avg Type: RMS TRA 3456
PNO: Wide -»— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 24 dB pET|P
Ref Offset6.48 dB
10 dBidiv. Ref 20.00 dBm
Log
DHS5
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD
|
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (20001 pts)
IMSG STATUS

UL Korea, Ltd. Suwon Laboratory

Page 24 of 70

UL Korea, Ltd. Confidential

FORM ID: FCC_15C

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

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



REPORT NO: 15K22504-E3
FCC ID: A3LSMJ320H

DATE: DEC 24, 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
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 8.770 21 -12.23
Middle 2441 8.922 21 -12.078
High 2480 8.988 21 -12.012
Worst 8.988 21 -12.012
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 10.188 21 -10.812
Middle 2441 10.409 21 -10.591
High 2480 10.332 21 -10.668
Worst 10.409 21 -10.591
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 10.311 21 -10.689
Middle 2441 10.518 21 -10.482
High 2480 10.455 21 -10.545
Worst 10.518 21 -10.482
Page 25 of 70

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

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



REPORT NO: 156K22504-E3
FCC ID: ASLSMJ320H

DATE: DEC 24, 2015

8.5.4. OUTPUT POWER PLOTS

GFESK OUTPUT POWER

Keyugnt Spectrum Anshyzer - Swept SA
RL R 0 0C

RO Fost -+ Trig: FreeRun
IFGain:Low Atten: 24 dB

Ref Offset 6.34 dB

~ #Avg Type: AMS
AvglHold: 1001100

10 gardiv Ref 20,00 dBm
Low CH
Center 2.402000 GHz ‘Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 2.667 ms (40001 pts)
Keytight Spectrum Anslyzer - Swapt A4 p— =1
RL 1 4:54:35 PMDec 17, 2015
| #Avg Type: RMS ™ 3}
PRO Fast ~=—  Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 24 dB
Ref Offset 6.34 dB.
10 dardiv - Ref 20.00 dBm
Log
Middle CH
Center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 2.667 ms (40001 pts)

Keyaight Spectrum Ansbyzer - Savept $4
AL 5

Fost -». Trig: FreeRun

#Avg Type: RMS

Avg|Hold: 100/100

Wn@

PG
IFGainLow Atten: 24 dB
RefOffset 6.34 dB
10c8/dy  Ref 20.00 dBm
Log
(]
GFSK
High CH
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 2.667 ms (40001 pts)
=
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REPORT NO: 156K22504-E3 DATE: DEC 24, 2015
FCC ID: ASLSMJ320H

Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA o) 5 i
RL [; NSE:IN ALTGN & 04:56:15 PMDec 17, 2015
| i #Avg Type: RMS TRace| 56
PG Fast ~»-  Trig: FreeRun AvglHold: 100/100 VeE |
IFGain:Low Atten: 24 dB cerlP
Ref Offset6.34 dB.
i0derdiv  Ref 20.00 dBm
Log
9
Pi/4-DPSK
Low CH
Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 2.667 ms (40001 pts)
uso STATUS
B Kepsight Spectrum Anshyzer - Swept SA =]
RL [5G ENSE:IN ALIGN AUT 04:54:58 PMDec 17, 2015
] i vg Type: RMS TRuce 56
PRGTast -+~ Trig: Free Run AvglHold: 100100 voE (M
IFGain:Low Attan: 24 dB eT|P
Ref Offset 6.34 dB.
I\E_l:gihuw 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 2.667 ms (40001 pts)
usa sTaTUS
Keysight Spectrum Analyzer - Swept SA |- i
RL F 2 SENSE:IN ALIGN AT 04:53:44 PMDec 17, 2015
| #Avg Type: RMS TRAcE 56
PG Fast ~+- Trig: FreeRun AvglHold: 100/100 el
IFGainLow Atten: 24 dB oeT
Ref Offset 6.34 dB.
10 gBrdiv Ref 20.00 dBm
9
Pi/4-DPSK
High CH
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 2.667 ms (40001 pts)
vsa sTaTus
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REPORT NO: 156K22504-E3
FCC ID: ASLSMJ320H

DATE: DEC 24, 2015

8PSK OUTPUT POWER

Keysight Spectrum Anslyzer - Swept S
RL [

PNO: Fast —»—  17ig: Free Run

#Avg Type: RMS

AvglHold: 100/100

o] |

04:55:56 PMDec 17, 2015

TrPE[Muvery
oeT|P

IFGain:Low Atten: 24 dB
Ref Offset 6.34 dB.
i0derdiv  Ref 20.00 dBm
Log
Low CH
Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 2.667 ms (40001 pts)
uso STATUS
B Kepsight Spectrum Anshyzer - Swept SA =]
RL [5G iN AT 04:55:27 PMDec 17, 2015
#Avg Type: RMS TRuce] 56
PRGTast -+~ Trig: Free Run AvglHold: 100100 TYeE(M
IFGain:Low Attan: 24 dB eT|P

Ref Offset 6.34 dB
10 dBidiv Ref 20.00 dBm
o

8PSK

Middle CH

Center 2.441000 GHz
#Res BW 3.0 MHz #VBW 50 MHz

Sweep 2.667 ms (40001 pts)

STATUS

Span 5.000 MHz

Keysight Spectrum Analyzer - Swept SA
LT F [

" sAvg Type: AMS

o) o]

14:53:18 PMDec 17, 2015
TRACE] 3

G r!,.. —+- Trig: FreeRun AvglHold: 100/100 el
IFGainLow Atten: 24 dB oeT
Ref Offset 6.34 dB.
10 gBrdiv Ref 20.00 dBm
¢
High CH
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 2.667 ms (40001 pts)
vsa sTaTus
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REPORT NO: 15K22504-E3
FCC ID: A3LSMJ320H

DATE: DEC 24, 2015

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 10.1 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.

8.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.999 6.31
Middle 2441 8.141 6.52
High 2480 8.370 6.87
8.6.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.718 5.91
Middle 2441 7.871 6.12
High 2480 7.916 6.19

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.732 5.93
Middle 2441 7.873 6.13
High 2480 7.924 6.20
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REPORT NO: 15K22504-E3 DATE: DEC 24, 2015
FCC ID: A3LSMJ320H

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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8.7.1. BASIC DATA RATE GFSK MODULATION

GFESK Mode
[GFSK] Low Channel BandEdge [GFSK] Low Channel Spurlous
U e
., TRUE— ) R .
og 0

Stop 26.50 GHz.
Sweep 973.3 ms (40001 pts;

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

| — I — T T S -
N T 24017 GHz £.269 dBm

t 26,7641 GHz 51296 dBm

<
| B
z

ZBemuonne

[Center 2,400000 GHz Span 10.00 MHz
#VBW 300 kHz Sweep 5.333 ms (20001 pts)

#Res BW 100 kHz
-----
[GFSK] Middle Channel BandEdge [GFSK] Middle Channel Spurlous
WWW Swept A =2 | wwm Swept SA
Mw Type: RMS " gaw wg Type: RMS
FHO e (o Trig: FreeRun Avg|Hold:> 100100 Fast -+~ Trig FreeRun AwglHold: 100100
FGainLow Atten: 24 dB ¥ Gaim:Low ‘Atten: 24 dB
Ref Offset5.43 4B Mkr1 2.440 Ref Offset 6.48 4B Mkr2
:'JD‘:E dv  Ref 20.00 dBm g ng’h“'" Re‘r 20.00 dBm
0
0
¥
[
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts;
m
24408 GHz T.737 dBm
- N \‘ 262446 GHz 51644 dBm
: :
]
i
2
Center 2.441000 GHz Span 5.000 MHz b
#Res BW 100 kHz #VBW 300 kHz Sweep 2,667 ms (20001 pts) ‘
[GFSK] High Channel BandEdge [GFSK] High Channel Spurlous
whmnm Suwept $a ’ﬂﬂﬁ!ﬂnﬂnw Swept A
" ulvg Type: RMS | l-ﬂ g Type: RMS
RO Wide —+— mg Free Run Avg|Hold: 1001100 TG Fast -+ Trig: Free Run AwgiHold: 100100
IFGaind ow #n: 24 48 W Gain:Low Aren: 24 6B
Ref Offset 5.48 dB Mkr1 2.4 Ref Offset 6.48 dB
:I:\'.;::-Ij div  Refl 20.00 dBm 0 I'c__;\:-‘_.. Ref\zo.an dBm
4]

Stop 26.50 GHz.
Sweep 973.3 ms (40001 pts;

Start 30 MHz
L#Res BW 100 KHz #VBW 300 kHz
S S B . | 111
1 N f 24798 Gl B.492 dBm
. -3 N T 26, ZZSJGHI -50.962 dBm
4
5
6
7
8
9
Center 2.483500 GHz Span 10.00 MHz 10
LeRes BIN 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) :
e e = stms
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FCC ID: ASLSMJ320H

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

Kmsms;mm»m WS& =T
= - — SENSENT ALIGN AUTO 01:30:38 PMDeC 22, 2015
#Avg Type: RMS TRACE] 56
PNO: Wide -»- Trig: FreeRun Avg|Hold: 1001100 el

el

IFGain:Low Atten: 24 dB

Ref Offset6.48 dB Mkr1 2.399 9?‘:3 5 GHz
E%gami» Ref 20.00 dBm -50.745 dBm

)
Center 2.400000 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts]
MSG STATUS
[GFSK Hopping Mode] High Channel BandEdge
R i oo
AL SENSE:INT | ALIGN AUTO | 01:32:34 PMDec 22,2015
#Avg Type: RMS TRAGE[| 03456
PNO: Wide —»— 1rig: FreeRun Avg|Hold: 100/100 ";;ffig‘ VY

IFGain:Low Atten: 24 dB

Mkr1 2.483 990 5§ GHz
Ref Offset6.48 dB Lo
E(;gE\Idiv Ref 20.00 dBm -56.766 dBm)

Span 10.00 MHz

Center 2.483500 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)]

MSG

STATUS.
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P1/4-DOPSK Mode

[P1/4- DQPSK] Low Channel BandEdge [P1/4-DQPSK] Low Channel Spurlous
) = s-.’E -ms-«---»-wu =

Avaod: 100100

sl... e Trig FresRun

wwm Swrpt 2
| Y ehvg Type RMS
FHO Wide ~—+- Trig: FreeRun Avg|Hold: 100100 o
IFGainLow Arten: 24 dB I Gaim:Low Arten: 24 dB
Ref Of56t6.48 48 Wit 2 Ref Offset 6.48 4B
jogeciv _Ref 20.00 dBm [0 gsis:_Ref 20,00 dem
¢
[
¢ Start 30 MHz Stop 26,50 GHz
[#Res BW 100 KHz #VBW 300 kHz Sweep 973.3 ms (40001 pis
L 5 I S S ' 0S5 7 S
1N T 24017 GHz £.186 dBm
-3 N f 262512 GHz 51142 dBm
4
L
6
T
8
9
ICenter 2.400000 GHz Span 10.00 MHz .
L#Res BIN 100 kHz FVEW 300 kHz Sweep 5.333 ms (20001 pts) :
[PI/4 DQPSK] Middle Channel BandEdge [PI/4 DQPSK]Middle Channel Spurlous
hwd-t!—mnh-m- Swept 4 - l-nly-s.m—.a..,m Swept 34
] -Avn lyno RMS ﬂ vg Type: RMS
PG Wide —+-  Trig: FreeRun AvglHold: 100100 PG Fam -~ Trig: FreeRun AwgliHold: 100100
IFGainLow Arten: 24 dB FGaln:Low Atten: 24 6B
Ref Offset6.48 d&: Mkr1 2.440 831 00 GHz Ref Offset 6.48 4B Mkr2
104Bicly  Ref 20.00 dBm 8.081 dBm| 0 geici_Ref 20.00 dBm
Log )
O
)
¢
Stop 26.50 GHz
Sweep 973.3 ms (40001 pis

f 261268 GHz 51319dBm

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

| e — I — I I I S—
N f 24408 GHz 7.711dBm

" N
=

IBevmuaonn

Span 5.000 MHz

[Center 2.441000 GHz
#VEW 300 kHz Sweep 2.667 ms (20001 pts)
=

[PI/4 DQPSK] H|gh Channel BandEdge 7 [P1/4- DQPSK] ngh Channel Spurlous

wmm Pty

sTATUS

#Avg Type: RMS
wgiHold: 1001100

- Trig: FreeRun
Aren: 24 6B

P B\Huld 00100

DU Wide -+  Trig: Free Run
IFGoinLow Arten: 24 dB
Mkr1

Ref Offset 6.48 dB Ref Offset 6,48 0B

0 gBrsiv__Ref 20.00 dBm 53.986 0 geiai_Ref 20.00 dBm
Log £ ~

Y

Start 30 MHz Stop 26.50 GHz
Sweep 973.3 ms (40001 pts;

#Res BW 100 kHz #VBW 300 kHz
[ Foncton Jiuwcionwotil funcronwave i

Pecfuwodinclsal o T
N [ 24798 GHz 8.246 dBm

1
' -5 N T 262657 GHz -51.209 dBm
} 4
1]
6
7
8
9
iCenter 2.483500 GHz Span 10,00 MHz b
[#Res B 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) ;
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