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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL NUMBER: SM-J105H, SM-J105H/DD, SM-J105H/DS

SERIAL NUMBER: R31GBOOETTF (RADIATED); R31GBOOETXT (CONDUCTED)
DATE TESTED: DEC 12, 2015 - DEC 29, 2015

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

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

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

Approved & Released For

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

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

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
X] Chamber 1
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%.

Page 6 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: 15K22503-E3 DATE: DEC 29, 2015
FCC ID: A3LSMJ105H

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is GSM Phone + BT/BLE, DTS b/g/n.
This test report addresses the DSS (BT) operational mode.

SM-J105H and SM-J105H/DS are same hardware, but for different number of SIM card slot.
SM-J105H has one slot. SM-J105H/DS is dual SIM version.
SM-J105H/DS was used for the test.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Power Output Power Output Power
MH M B W
[MHz] ode ot [dBm] [mw]
Basic GFSK Average 8.91 7.78
Peak 9.34 8.59
2402-2480 | Enhanced Pi/4-DPSK Average 849 032
Peak 10.68 11.69
Enhanced 8PSK Average 8.40 6.92
Peak 10.90 12.30

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 0.4 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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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TAGOEBE R37G6HLOKJ1SC3 N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
I/O 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 29, 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-Z91 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 2151 08-20-16
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7. SUMMARY TABLE

FCC Part Section Test Description Test Limit UeES UEES Worst Case

Condition Result

2.1049 Occupied Band width (99%) N/A Pass 1.165 MHz

Band Edge / Conducted

2.1051, 15.247 (d) . o -20dBc Pass -41.494 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 10.(?33?)Bm
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 0.349 sec
15.207 () AC Power Il_|n(.a conducted Section 10 Power Line Pass 46.51 dBuV
emissions conducted (QP)
15.205, 15.209 Radiated Spurious Emission < 40dBuV/m Radiated Pass 251 (((j)BPu)V/m
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FCC ID: A3LSMJ105H

DATE: DEC 29, 2015

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 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 0.871 0.826
Mid 2441 0.868 0.830
High 2480 0.865 0.828
Worst 0.871 0.830

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.256 1.165
Mid 2441 1.259 1.163
High 2480 1.260 1.163
Worst 1.260 1.165

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.223 1.164
Mid 2441 1.241 1.164
High 2480 1.223 1.164
Worst 1.241 1.164
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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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Center Freq: 450000000 GHz
v Trig: Fraa Run
samen: 24 2B

=0
O7:15:11 PHDAC 18, 2015
Radio Std: None

Radio Device: BTS

Ref 20.00 dBm

10 gBidiv Ref 20.00 dBm

Center 2.48 GHz ‘Span 3 MHz, Center 2.48 GHz Span 3 MHz
[#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms| [#Res BW 30 kHz VBN 300 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 12.2 dBm Occupied Bandwidth Total Power 0.92 dBm
1.1725 MHz 1.1625 MHz
Transmit Freq Error 6453 kHz  OBW Power 99.00 % Transmit Freq Error -21.464 kHz OBW Power 99.00 %
x dB Bandwidth 1.260 MHz xdB -20.00 dB x dB Bandwidth 1.238 MHz x dB -20.00 dB
s starus usa stans
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REPORT NO: 156K22503-E3

FCC ID: ASLSMJ105H

DATE: DEC 29, 2015

8PSK BANDWIDTH

[20dB BandW|dth] 8PSK Low CH

[99% Bandwidth] 8PSK Low CH

www— Cecupied B

CcmrFuq 2402000000 GHz

-
AFGaincLow

‘AvglHold: 1001100

=l gt Spectram Anabyres - Decuied W
07:16:47 PMDec 18, 2015 AL 5
Radio Std: None. ]

Center Fraq: 2.402000000 GHz
s Trig: Frea Run

Bl
1923 PMGac 16, 2015
Radio 1d: None

starus

s

status

#Aren: 2408 Radio Davice: BTS AFGainLow sAten: 24 4B Radlo 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 2402 GHz o T . " Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupled Bandwidth Total Power 12.1 dBm Occupied Bandwidth Total Power 0.55 dBm

1.1627 MHz 1.1644 MHz
Transmit Freq Error 11.149 kHz QBW Power 99.00 % Transmit Freq Error 21.670 kHz OBW Power 99.00 %
x dB Bandwidth 1.223 MHz xdB -20.00 dB x dB Bandwidth 1.200 MHz x dB -20.00 dB

_[20dB Bandwidth] 8PSK Middle CH

_[99% Bandwidth]] 8PSK Middle CH

wwm nm..-m

c-mrmq 2441000000 Gz

e Trig: Free Run

Avg|Hold: 1001100

% T ——
M 18,2015

T
Radio S None ]

" Canter Fm 2.461000000 GHz

- Trig: Fi

el
L P Gac 18, 2015
Radio 1 Hame

#IF GalncLow #Aten: 24 0B Radic Device: BTS F Galn:Low Mum. B-I HB Radio Device: BTS
10 cgiav___ Ref 20.00 dBm 10csiay  Ref 2000 dBm
Log og ‘ l
|

Center 2.441 GHz Span 3 MHz Center 2441GHz Span 3 MHz
[#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,

Occupied Bandwidth Total Power 12.3 dBm Occupied Bandwidth Total Power 0.73 dBm

1.1623 MHz 1.1642 MHz
Transmit Freq Error 10.162 kHz OBW Power 99.00 % Transmit Freq Error 14.436 kHz OBW Power 99.00 %
x dB Bandwidth 1.241 MHz xdB -20.00 dB % dB Bandwidth 1.200 MHz xdB -20.00 dB
— srams

[20dB Bandwidth] 8PS High ¢ CH

ﬁwwm et
]

’ Cormrr'nq 2480000000 GHz

[99% Bandwidth] 8PSK High CH

T= 1o b e
07:17:19 PMDRS 18, 2015 AL N

Radio Std: None.

Center Freq: 450000000 GHz

=0
07:1539 PDaC 18, 2015
Radio Std: None

saTus

—— alt .. Trig: Fres Run
HFGainlow ’Amn 2408 Radio Device: BTS iz L ow #Amen: 24 dB Radio Device: BTS
10 aB/di Ref 20.00 dBm I'c dBidiv Ref 20.00 dBm
Log og
|
|
‘ T
Center 248 GHz Span 3 MHz| Center 248GHz2 " 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 12.3 dBm Occupied Bandwidth Total Power 0.82 dBm
1.1614 MHz 1.1642 MHz
Transmit Freq Error 10.395 kHz OBW Power 99.00 % Transmit Freq Error 17.363 kHz OBW Power 99.00 %
x dB Bandwidth 1.223 MHz xdB -20.00 dB x dB Bandwidth 1.200 MHz x dB -20.00 dB
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REPORT NO: 15K22503-E3 DATE: DEC 29, 2015
FCC ID: A3LSMJ105H

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: 156K22503-E3
FCC ID: ASLSMJ105H

DATE: DEC 29, 2015

HOPPING FREQUENCY SEPARATION PLOT

Keysight Spectrum Analyzer - Swept SA

Lo & )

RL | RFE [s0Q DC | [ | SENSE:INT] | ALIGN AUTO 07:11:21 PM Dec 18, 2015
| #Avg Type: RMS
PNO: Wide GO  Trig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 24 dB
Ref Offset 6.39 dB
10 g8iciv__Ref 20.00 dBm -0.468 dB
0o 1 . A1
0.00
0.0
-40.0
0.0
Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts)
MSG STATUS
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REPORT NO: 15K22503-E3 DATE: DEC 29, 2015
FCC ID: A3LSMJ105H

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: 156K22503-E3
FCC ID: ASLSMJ105H

DATE: DEC 29, 2015

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

B Keysight Spectrum Analyzer - Swept SA e ESl]
RL | RF [soQ boc | SENSE:INT] [ ALIGN AUTO | 07:00:35 PM Dec 18, 2015
#Avg Type: RMS TRACE 56
e Trig: Free Run Avg|Hold:>100/100 TYPE| M WHAMRAY
\Fosinitow * Atten: 24 B oerlE
Ref Offset 6.39 dB
10 dBidiv. Ref 20.00 dBm
JLog
100
0.00
0.0
200
0.0
0.0
0.0
50.0
0.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
MSG STATUS
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REPORT NO: 156K22503-E3 DATE: DEC 29, 2015
FCC ID: ASLSMJ105H

Keysight Spectrum Analyzer - Swept SA o-J--|
RL I R 5 [ 1 SENSE:IN ALIGN A [ 07:01-28 PMDec¢ 18, 2015
] X #Avg Type: RMS TRACH 55
PNO:Wide o 17ig: Free Run AvglHold:>100100
IFGainLow Anen: 24 dB
Ref Offset 6.39 dB.
10de/div  Ref 20.00 dBm
Log
st
1> SEGMENT
2400 to 2430 MHz
Start 2.40000 GHz Stop 243000 GHz
les BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
usa —
it Sectum St A —
] " slvg Type: RMS
NG Wide (50 Trig: FreeRun Avg|Hold:>100100
IFGain:Low Atten; 24 dB
Ref Offset 6.39 dB.
10 dediv. - Ref 20,00 dBm
Log
nd
2" SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1,333 ms (20001 pts
uso STATUS
Keyright Spectrum Anahyzer - Swept SA ==
RL 500  DC ENSE: INT) IGN AUTO 07:03:31 PMDex 18, 2015
] #Avg Yyp: RMS Y:;’F
e ey Araltotez1oetos oarlp
Ref Offset 6.39 dB.
10 dBrdiv Ref 20.00 dBm
d
3 SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
[#Res BW 300 kHz #VEBW 300 kHz Sweep 1.333 ms (20001 pts]
usa staTus
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REPORT NO: 15K22503-E3
FCC ID: A3LSMJ105H

DATE: DEC 29, 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 0.408 32 0.130528 0.4 -0.2695
DH3 1.663 17 0.282710 0.4 -0.1173
DH5 2.911 12 0.349320 0.4 -0.0507
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.408 8 0.032632 0.4 -0.36737
DH3 1.663 4.25 0.070678 0.4 -0.32932
DH5 2911 3 0.087330 0.4 -0.31267
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REPORT NO: 156K22503-E3
FCC ID: ASLSMJ105H

DATE: DEC 29, 2015

DH1
Keysight Spectrum Analyzer - Swept SA == =
RL RF 500 DC SENSE:INT] [ ALIGN AUTO 07:07:51 PM Dec 18, 2015
Trig Delay-50.0 pys #Avg Type: RMS £ 3
PNO: Fast -#— 1rig: RF Burst
IF_Gfinzifw Atten: 24 dB
Ref Offset 6.39 dB
10 dBidiv.  Ref 20.00 dBm
Log
|
]
DH1
Pulse Width
I
F
Center 2.441000000 GHz Span 0 Hz|
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (40001 pts)
Mse STATUS
Keysight Spectrum Analyzer - Swept SA (= g
RL RF s0% DC ALIGN AUTO
#Avg Type: RMS
PNO: Wide -»— 1rig: FreeRun
IFGHJ:LOW Atten: 24 dB
Ref Offset 6.39 dB ‘
10 d2idiv.  Ref 20.00 dBm
Log
DH1
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD
i
|
|
Center 2.441000000 GHz Span 0 Hz|
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (40001 pts)
MsG STATUS
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REPORT NO: 156K22503-E3
FCC ID: ASLSMJ105H

DATE: DEC 29, 2015
DH3
Keysight Spectrum Analyzer - Swept SA (=R
RL | & 509 DC [ SENSE:INT] [ ALIGN AUTO | 07:09:02 PMDec 18, 2015
Trig Delay-200.0 ps #Avg Type: RMS 3
PNO: Fast -#— 1rig: RF Burst
IFGain:Low Atten: 24 dB
Ref Offset 6.39 dB AMKr2 1.667 ms
10 dBidiv  Ref 20.00 dBm 0.56 dB
Log
DH3
Pulse Width
Center 2.441000000 GHz Span 0 Hz
|Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (40001 pts|
MSG STATUS
Ty ey e |
RL RF S0%  DC [ SENSE:INT] AlGNAUTO [ 07:05:26 PMDec 1
#Avg Type: RMS TRACE 3456
PNO: Wide -#— 1rig: FreeRun TYPE| Wiy
IFGain:Low Atten: 24 dB pet|P
Ref Offset 6.39 dB
10 de/div - 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 300 kHz Sweep 3.160 s (40001 pts)
IMSG STATUS
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REPORT NO: 156K22503-E3

FCC ID: ASLSMJ105H

DATE: DEC 29, 2015

DH5
Keysight Spectrum Analyzer - Swept SA == =
RL RF 500 DC SENSE:INT] [ ALIGN AUTO 07:10:18 PM Dec 18, 2015
rig Delay-300.0 ps #Avg Type: RMS £ 3
PNO: Fast -#— 1rig: RF Burst
IF_Gfinzifw Atten: 24 dB
Ref Offset 6.39 dB
10 dBidiv.  Ref 20.00 dBm
Log
DH5
Pulse Width
|
Center 2.441000000 GHz Span 0 Hz|
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (40001 pts)
Mse STATUS
Keysight Spectrum Analyzer - Swept SA [-o|-& @
RL RF s0% DC ALIGN AUTO
#Avg Type: RMS
PNO: Wide -»— 1rig: FreeRun
IFGHJ:LOW Atten: 24 dB
Ref Offset 6.39 dB
10 de/div - Ref 20.00 dBm ‘
Log
DH5
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD

Center 2.441000000 GHz
Res BW 300 kHz

#VBW 300 kHz

Span 0 Hz|
Sweep 3.160 s (40001 pts)

MSG

STATUS
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DATE: DEC 29, 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 9.219 21 -11.781
Middle 2441 8.812 21 -12.188
High 2480 9.341 21 -11.659
Worst 9.341 21 -11.659
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 10.569 21 -10.431
Middle 2441 10.192 21 -10.808
High 2480 10.679 21 -10.321
Worst 10.679 21 -10.321
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 10.828 21 -10.172
Middle 2441 10.446 21 -10.554
High 2480 10.899 21 -10.101
Worst 10.899 21 -10.101
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REPORT NO: 156K22503-E3 DATE: DEC 29, 2015
FCC ID: ASLSMJ105H

8.5.4. OUTPUT POWER PLOTS

GFESK OUTPUT POWER

Eeyught Spectrum Anshzer - Saept SA
RL [ 0 C ALIGN
#Avg Type: AMS
PRGFast -+~ Trig: FreeRun AvglHeld: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.34 dB e
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)
isc
Keysight Spactrum Analyzer - Swept S4 I
RL [ 3 05:41:13 PMDé 2015
#Avg Type: RMS TRA 56
PHG: Fast ~—+=—  Trig: Free Run AvglHold: 100/100
IFGainLow Atten: 24 dB
RefOffset 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)
= STATUS
Keyaight Spectrum Anshyzer - Swrept 4 )
AL T
#Avg Type: RMS
PG Fast ~»-  Trig: FreeRun AvglHold: 100/100
IFGainLow Amen: 24 dB
Ref Offset 634 dB
10deidy  Ref 20.00 dBm
Log
High CH
Center 2480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 2.667 ms {40001 pts)
.. Fam
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DATE: DEC 29, 2015

Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA
AL [

#Avg Type: RMS

05:39:16 PMDec 17, 2015
TRACE| 56

Ref Offset 6.34 dB
10 dBidiv Ref 20.00 dBm
og

FHG: Fast ~-  Trig: Free Run AvglHold: 1001100 TYPe M
IFGain:Low Atten: 24 dB cerlP
Ref Offset 6.34 dB
i0derdiv  Ref 20.00 dBm
Log
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)
use STATUS
B Keysight Spectrum Anslyzer - Swept SA o | e
RL [5G ALIGN AUT' 05:40:26 PMDec 17, 2015
#Avg Type: RMS Tl 35 8
PHO Fost ~+-  Trig: FreeRun AvglHold: 1001100 TvEE(M
IFGain:Low Atten: 24 dB oeT|P

Pi/4-DPSK

Middle CH

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

juss

Span 5.000 MHz
Sweep 2.667 ms (40001 pts)

STATUS.

Keysight Spectrum Analyzer - Swept SA

LT WF

" sAvg Type: RS

=] a8
05:41:56 PMDec 17, 2015

FRO Fost -+~  Trig: Free Run Avg|Hold: 1001100 TYPEM
IFGainLow Atten: 24 B oeTlP
Ref Offset6.34 dB.
E%{:ani-. Ref 20.00 dBm
¢
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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DATE: DEC 29, 2015

8PSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA
AL [

#Avg Type: RMS

05:39:36 PMDec 17, 2015
TRACE| 56

#Res BW 3.0 MHz #VBW 50 MHz

jusa

FHG: Fast ~-  Trig: Free Run AvglHold: 1001100 TYPE|M v
IFGain:Low Atten: 24 dB cerlP
Ref Offset 6.34 dB
i0derdiv  Ref 20.00 dBm
Log
Low CH
Center 2.402000 GHz Span 5.000 MHz

Sweep 2.667 ms (40001 pts)

STATUS.

B Keysight Spectrum Anslyzer - Swept SA
RL

PRO:Fast ~»—-  Trig: FreeRun
IFGain:Low Atten: 24 dB

Ref Offset 6.34 dB
10 dBidiv Ref 20.00 dBm
og

=

ALIGN AUT' 05:40:08 PMDe¢ 17, 2015
#Avg Type: RMS TAACE]: S 3 15 &
AvglHold: 100100 e

8PSK

Middle CH

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

juss

Span 5.000 MHz
Sweep 2.667 ms (40001 pts)

STATUS.

Keysight Spectrum Analyzer - Swept SA

LT WF

" sAvg Type: RS

=] a8
05:42:13 PMDec 17, 2015

FRO Fost -+~  Trig: Free Run Avg|Hold: 1001100 TYPE[M
IFGainLow Atten: 24 dB oetl®
Ref Offset 6.34 dB.
10 cBidiv  Ref 20.00 dBm
Log
High CH
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 2.667 ms (40001 pts)
usa sTarus.
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REPORT NO: 15K22503-E3
FCC ID: A3LSMJ105H

DATE: DEC 29, 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 8.790 7.57
Middle 2441 8.467 7.03
High 2480 8.908 7.78
8.6.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 8.317 6.79
Middle 2441 7.991 6.30
High 2480 8.401 6.92

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 8.330 6.81
Middle 2441 7.998 6.31
High 2480 8.403 6.92
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FCC ID: A3LSMJ105H

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

GFSK Mode

[GFSK] Low Channel Spurlous

PR

[GFSK] Low Channel BandEdge

Keyright Spectum Ansdyzer - Suvagt $A
R

. .,m Type: RMS
AvgiHeld: 100100

]
PHO: Fast ~+-  Trig: Froe Run
IFGain-Low Arten: 20 dB

#Avg Typs: RMS
AvglHold: 1001100

N ,,L, e Trig:Free Run
1 GalecL ow Atten: 24 dB

Ref Offset 5.34 4B
10 geraiy  Ref 15.00 dBm

Log

Ref Offset 6.39 dB
sBiciv  Ref 20.00 dBm

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

#Res BW 100 kHz HVBW 300 kHz
| S S I S ) SV S—
N t 2401 7 GHz 6.527 dBm

7
f 262234 GHz 53106 dBm

<
| B
=z

Z3emuoane

[Center 2.400000 GHz ‘Span 10.00 MHz.
#VBW 300 kHz Sweep 5.333 ms (20001 ph!l

=

[GFSK] Middle Channel Spurlous

[#Res BW 100 kHz

[GFSK] Middle Channel BandEdge
W»“MW Swept SA : Www Swept S -
»Aﬂyw RMS .IA'TypiRMS
e PR Fost e Tiig: FreeRun AvgiHold: 100100
15 Gain:Low Aﬂln: 2448 IFGuinLDM' Atten: 20 d5
Ref Offset5.39 dB. Mkr Ref Offcet 6.34 B Mkr:
(e Ref 20.00 dBm 0 Ref 15.00 dBm
¢
§
Start 30 MHz Stop 26.50 GHz
[#Res BIW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
S S S B 55 R 5
2440 & GHz 11.761 dBm
-3 N \' 26.3352 GHz 53279 dBm
4
5
6
i
8
9
ICenter 2.441000 GHz Span 5.000 MHz b
[#Res BWW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pu;l :
[GFSK] ngh Channel BandEdge [GFSK] ngh Channel Spurlous
l v Type: WHIS 2 ] "~ Svg Type: RMS
PG Wide v T FreeRun AvgHold: 100100 RO Fast - TFig: Frée Run AvgiHola: 100100
1FGaln Law wen: 24 48 IFGaindow Amen: 20 d8
Rer 20,00 dbm Mkt 2 Ref Offse! 634 dB MKr
l|:\:l“‘,lj dv  Ref 20.00 dBm I'E_;S-}.:. Rt.f 15.00 dBm
&
Start 30 MHz Stop 26.50 GHz
L#Res BIW 100 kHz #VEW 300 KHz Sweep 973.3 ms (40001 pts)
| I O I S 5 0 15777 1 10 S -
1 N f 2479 8 GHz 10.282 dBm
’ = f 26.263 8 GHz £3.706 dBm
i
5
6
7
8
g
Span 10.00 MHz 1

(Center 2.483500 GHz
H#Res BW 100 kHz #VBW 300 kHz ‘Sweep 5.333 ms (20001 pﬁ! 3
— sTaTUS

use

8
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BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge
Keysight Spectrum Analzer - Swept 54 o e
RL [ RFE_ 500 DC | [ SENSEINT ALIGN AUTO | 07:22:58 PMDec 18, 2015
#Avg Type: RMS TRACE 56
PNO: Wide ~—+— 1rig: Free Run Avg|Hold: 100/100 TYPE| Mt
IFGain:Low Atten: 24 dB pet|P
Mkr1 2.399 992 § GHZ
Ref Offset 6.39 dB
19 gevaiv_Ref 20.00 dBm -51.311 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
Keysight Spectrum Ansher - Sept To & )
RL | RF 500 DC | | SENSE:INT] LIGN AUTO |
#Avg Type: RMS
PNO-Wide -s— Trig: Free Run Avg|Hoeld: 100/100
IFGain:Low Atten: 24 dB
Mkr1 2.484 628 5 GHz
Ref Offset 6.39 dB
E%gﬂidiv Ref 20.00 dBm -58.336 dBm
1
i i P! ]
]
Center 2.483500 GHz Span 10.00 MHz
Sweep 5.333 ms (20001 pts)

#VBW 300 kHz

#Res BW 100 kHz

MSG

STATUS
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P1/4-DOPSK Mode

[P1/4-DQPSK] Low Channel Spurlous

[P1/4- DQPSK] Low Channel BandEdge
For o oA s
"~ SAvg Type: RNS [ "~ SAvp Type: RMS
NG Wikdo ~a AvglHold: 100100 NG Tost —-  Trig: Frea Run AvgiHola: 1001100
1FGainiLow Amen; 24 48 FGanow Asten: 20 dB
Ref Offset 6.34 4B Mkr2
LL“(J\:-:.. Ref 15.00 dBm

Ref Offset6.39 dB.
10 dBidv Ref 20.00 dBm

‘Stop 26.50 GHz,
Sweep 973.3 ms (40001 pts)

. Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz
| S S A 5 O ) I £ 1 S -
N f 24017 GHz 5.451 dBm

a N f 26.206 2 GHz 52860 dBm

Ilemunmnwg

(Center 2.400000 GHz Span 10.00 MHz,
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 5.333 ms (20001 pts!l

_[PI/4 -DQPSK]Middle Channel Spurlous

[PI/4 DQPSK] Middle Channel BandEdge
Forap S-St T S
sAvg Type: RS o ] - wnm- RIS e
e -+ THg:Freefun AvglHold: 100100 PO Fast ~+—  Trig: Free Run vgiHold: 100100
I'Gal Low iten: 24 4B IFGain-Low Atten: 20 dB
Ref Offsot6.39 dB ket 2. Ref Offset 6.34 dB
[gg8keiv__Ref 20,00 dBm (0gais:_Ref 15.00 dBm
4
§
I
Start 30 MHz Stop 26.50 GHz
[#Res BIW 100 kHz #VBW 300 kHz Sweep 9733 ms (40001 pis)
“_--_“_ 3
1 wmeeoks  svariasm
:
H
H
Center 2.441000 GHz Span 5.000 MHz 10
#Res BW 100 kHz #VBW 300 kHz Sweep 2,667 ms (20001 pli!l q
— =
[P1/4-DQPSK] ngh Channel Spurlous

[PI/4 DQPSK] H|gh Channel BandEdge

oS e R et
] #Avg Type: I
PNO- Wide -e-  Trig: Free Run Avg|Hold: “W‘W
Amen: 24 dB

WFGainiLow
Mkr1

Vvl g ectnam Ay ier - Soep
AL N
] #Avp Type:RMS
PG Font - T3 Frea Rum AvgiHole: 100100
n: 20 dB

WFGaindow

Ref Offset 6.34 dB
10 !‘I‘ 2raiv Ref 15.00 dBm

Ref Offset6.39 6B
I‘.%EFHN Ref 20.00 dBm

Stop 26.50 GHz.
Sweep 973.3 ms (40001 pts)

Start 30 MHz
[#Res BIW 100 kHz #VBW 300 kHz
b L I 11 T S -
1 N 1 24798 GHz 10327 dBm
-3 N f 26.309 4 GHz -53.666 dBm
H
5
6
T
8
9
ICenter 2.483500 GHz Span 10.00 MHz b4
[#Res BIW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pﬁal :
e m— =
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