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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: Bluetooth/BLE, DTS/UNII a/b/g/n/ac Tablet
MODEL NUMBER: SM-W700, SM-W703
SERIAL NUMBER: 8JA3R32GBO000LST, 8JA3R32GB000MZX (RADIATED);
123490EN400015 (CONDUCTED)
DATE TESTED: OCT 14, 2015 - JAN 19, 2016
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:
e = -pA

g W
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 2.32 dB
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 Bluetooth/BLE, DTS/UNII a/b/g/n/ac Tablet.

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 Mod dB W
[MHz] ode Mode [dBm] [mw]
Basic GESK Average 9.13 8.18
Peak 9.59 9.10
2402-2480 | Enhanced Pi/4-DPSK Average 6.00 3.98
Peak 8.79 7.56
Enhanced 8PSK Average 6.01 3.99
Peak 9.13 8.18

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 -1.54 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.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA300 R37GALZGRB1SE3 N/A
Data Cable SAMSUNG EP-DW700CWE N/A N/A
Earphone SAMSUNG EO-HS3303WE N/A N/A
1/0 CABLES
1/0 Cable List
Cable |Port # of identical |Connector |Cable Type [Cable Remarks
No ports Type Length (m)
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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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

Test

Test

FCC Part Section Test Description Test Limit o Worst Case
Condition Result
2.1049 Occupied Band width (99%) N/A Pass 1.164 MHz
2.1051, 15.247 (d) Band Edge / Conducted -20dBc Pass | -44.489 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 9'?goe;kE;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 ITln(? conducted Section 10 Power Line Pass 39.94 dBuV
emissions conducted (QP)
15.205, 15.209 Radiated Spurious Emission < 40dBuV/m Radiated Pass 32'3?55;\””‘
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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 0.964 0.902
Mid 2441 0.866 0.900
High 2480 0.969 0.927
Worst 0.969 0.927

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.241 1.164
Mid 2441 1.307 1.164
High 2480 1.238 1.162
Worst 1.307 1.164

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.260 1.162
Mid 2441 1.265 1.162
High 2480 1.263 1.162
Worst 1.265 1.162
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8.1.4. 20 dB AND 99% BANDWIDTH PLOTS

GFSK BANDWIDTH

[20dB Bandwidth] GFSK Low CH

[99% Bandwidth] GFSK Low CH

P
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x dB Bandwidth 963.6 kHz xdB -20.00 dB x dB Bandwidth 905.4 kHz xdB -20.00 dB
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Pi/4-DQPSK BANDWIDTH

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

[99% Bandwidth] Pi/4-DQPSK Low CH
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Occupled Bandwidth Total Power 13.2 dBm Occupied Bandwidth Total Power 1.18 dBm

1.1654 MHz 1.1639 MHz
Transmit Freq Error -6.952 kHz OBW Power 99.00 % Transmit Freq Error -10.460 kHz OBW Power 99.00 %
x dB Bandwidth 1.307 MHz xdB -20.00 dB x dB Bandwidth 1.200 MHz x dB -20.00 dB

[20dB BandW|dth] Pi/4- DQPSK High CH

Wspmm Gecuped i

]

Center Freq: 2480000000 GHz

S GaincLow

.-
#Atten: 2468

AvgHold: 1001100

e
Radio Ste: None

Radio Device: BTS

[99% Bandwidth] Pi/4- DQPSK ngh CH

wwm o«wm

A Gaim:Low

 Conter Freq: 2430000000 Gz
e Trig: FresRun

SAtten: 24 4B

o | i
4126 MOt 26,2015
R:ﬂ\u Std: None

Radio Device: BTS

10 JBIdiv Ref 30.00 dBm

10 dBidiv Ref 30.00 dBm
Log

iCenter 2.48 GHz

Span 3 MHz,

Center 2.4% GHz

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 11.8 dBm Occupied Bandwidth Total Power -0.66 dBm
1.1579 MHz 1.1616 MHz
Transmit Freq Error -7.405 kHz OBW Power 99.00 % Transmit Freq Error -19.994 kHz OBW Power 99.00 %
x dB Bandwidth 1.238 MHz xdB -20.00 dB x dB Bandwidth 1.274 MHz x dB -20.00 dB
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8PSK BANDWIDTH

[20dB BandW|dth] 8PSK Low CH

[99% Bandwidth] 8PSK Low CH

Www Oecupied W

c-mrruq 2402000000 GHz

=2 Feyisht Spectrum Anshyie - Occupied BW
0238107 PMOC 28, 2015 AL = E

Radio Ste: None ]

Cemtar Freq: 2402000000 GHz
.+ Trig: FresRun

=l
624253 PMOGT 26,2015
Radio Std- None.

usa

HFGaind ow #amen; 2498 = Readio Device: BTS A5 Gain:Low shtten: 24 d Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBIdiv Ref 30.00 dBm
o3 Log
|
|
|
ICenter 2.402 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz
[#Res BW 30 kHz HVBW 300 kHz #Sweep 100 ms, [#Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 13.3 dBm Occupied Bandwidth Total Power 1.15 dBm
1.1483 MHz 1.1617 MHz
Transmit Freq Error 13.438 kHz OBW Power 99.00 % Transmit Freq Error 11.271 kHz OBW Power 99.00 %
x dB Bandwidth 1.260 MHz xdB -20.00 dB x dB Bandwidth 1.236 MHz x dB -20.00 dB

sTaTus

[20dB Bandwidth] 8PSK Middle CH

[99% Bandwidth]] 8PSK Middle CH

Weyright Spectrum Anshyer - Occupied BW. IR = Weysight Spectrum Anakyzes - Occupied BW
AL NS n 02:38:25 PM0ct 26,2015 AL C I : 242355
| Center Freq: 2441000000 GHz Radio Std: None Canter Freq: 2.421000000 GHz Radio S1d: None.
s Trig:FreeRun AvglHold: 100100 Trig: Free Run
W Gainl ow #Anten: 24 98 Radio Device: BTS M Gaie:Low #Asten: 24 o Radio Device: TS

10 aB/div Ref 30.00 dBm 10 dBIdi Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2441GHz S T ~ 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 13.3 dBm Occupied Bandwidth Total Power 1.23 dBm

1.1494 MHz 1.1623 MHz
Transmit Freq Error 13.127 kHz OBW Power 99.00 % Transmit Freq Error 2.228 kHz OBW Power 99.00 %
x dB Bandwidth 1.265 MHz xdB -20.00 dB x dB Bandwidth 1.243 MHz x dB -20.00 dB

[20dB BandW|dth] 8PS ngh CH

[99% Bandwidth] 8PSK ngh CH

mmspmm Occuped B

Center Freq: 2480000000 GHz

S GaincLow

.-
#Atten: 2468

AvgHold: 1001100

To o wmnnw o«wm
02:40:14 PHOct 26, 2015
Radio 5te: None ]

Radio Device: BTS A Gaim:Low

 Conter Freq: 2430000000 Gz
. Trig FreeRun

SAtten: 24 4B

o | i
G116 MOt 26, 2015
Radio S1d: None

Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log

10 JBIdiv Ref 30.00 dBm

ICenter 2.48 GHz Span 3 MHz, Center 2.48 GHz 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 11.5dBm Occupied Bandwidth Total Power -0.46 dBm
1.1486 MHz 1.1615 MHz
Transmit Freq Error 11.579 kHz OBW Power 99.00 % Transmit Freq Error 8.275 kHz OBW Power 99.00 %
x dB Bandwidth 1.263 MHz xdB -20.00 dB x dB Bandwidth 1.242 MHz x dB -20.00 dB
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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

Keysight Spectrum Analyzer - Swept SA o | |
RL [ RF [s09 pC | [ [ SENSE:INT] | AUGNAUTO [ 02:36:18 PM Oct 26, 2015
#Avg Type: RMS
PNO: Wide GO  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 24 dB
AMkr2 1.000 00 MHz
Ref Offset 6.34 dB
10 gerciv__Ref 20.00 dBm 0.057 dB
0o .
000 —
20,0
40.0
B0.0
700
Center 2.441000 GHz Span 3.000 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
MSG STATUS
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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)
[ KeysigMSP:ctrumAnalyz_:r-SweptSA ) : ) . | =8 e |Iélr
RL [ RF [soe bpC | SENSE:INT] ALIGN AUTO | 02:09:01 PMOct 21, 2015
#Avg Type: RMS TRACE 3456
" Trig: Free Run Avg|Hold:>100/100 TYPE| M WY
lll:gg:n:rlf,::v = Atten: 24 dB peT|P
Ref Offset 6.34 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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FCC ID: ASLSMW?700

BN
02:13:07 PHOct 21, 2015

Keysight Spectrum Analyzer - Swept SA

AL [ E C ALIGN AUTC
] #Avg Type: RMS

PNO: Wide (50 Trig: Free Run Avg|Hold:>100/100 -Ew

IFGain:Low Atten: 24 dB et

Ref Offset6.34 dB
l\ooqu-n v Ref 20.00 dBm

1% SEGMENT

2400 to 2430 MHz

Start 2.40000 GHz Stop 2.43000 GHz
Sweep 1.333 ms (20001 pts]

es BW 300 kHz

s

#VBW 3.0 MHz

STATUS

|- e
02:11:20 PMOct 21,2015
TRAGE]! 3458

Keysight Specirum Anshzer - Swept SA )
RL 3 D DC 1GN AUTC
#Avg Type: RMS

e s i pe
Ref Offset 6,34 dB
10 dBidiv Ref 20.00 dBm
d
2" SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 2.46000 GHz
##Res BW 300 kHz #VBW 3.0 MHz Sweep 1.333 ms (20001 pts)
Msa i) Alignment Completed STATUS
S m—
= — | : = g Typer RS
PROTWie o Trg: FreeRun AvglHold:>1001100
IFGain:Low Atten: 24 dB
Ref Offset 6.34 dB
10deidiv - 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]
msc TATUS
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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 0.379 32 0.121216 0.4 -0.2788
DH3 1.634 18 0.294120 0.4 -0.1059
DH5 2.882 13 0.374660 0.4 -0.0253
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.379 8 0.030304 0.4 -0.3697
DH3 1.634 4.5 0.073530 0.4 -0.32647
DH5 2.882 3.25 0.093665 0.4 -0.30634
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DH1
Keysight Spectrum Analyzer - Swept SA ==
RL RF 500 D _ SENSE:INT| . ALIGN AUTO | 02:33:23 P Oct 26, 2015
Trig Delay-50.0 us #Avg Type:RMS TRA( 3456
PNO: East -»— 1rig: RF Burst TYPE| Wikt ey
IFGain:Low Atten: 24 dB eT|P
Ref Offset 6.34 dB AMkr2
10 dBidiv. - Ref 20.00 dBm
Log
DH1
Pulse Width
|
|
Center 2.441000000 GHz Span 0 Hz|
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (10001 pts)
MSG STATUS
Keysight Spectrum Analyzer - Swept SA o J'gF
RL | RF 50Q DC | | | SENSE:INT] ALIGN AUTO B 02:28:36 PM Oct 26, 2015
#Avg Type: RMS B 3456
PNO: Wide -»—- Trig: Free Run TYPE| WA
IFGain:Low Atten: 24 dB peT|P
Ref Offset 6.34 dB
10 dB/div. - Ref 20.00 dBm
Log
DH1
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION P 1 T A
PERIOD
I
Center 2.441000000 GHz Span 0 Hz|
Res BW 300 kHz #VBW 50 MHz swegp 3.160 s (:WDM)BI:S‘_,E
MSG STATUS . V
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Keysight Spectrum Analyzer - Swept SA ==
RC T 0 O " SENSE:INT) - ALIGN AUTO__ [ 02:34:00 PM Oct 26, 2015
Trig Delay-200.0 ps #Avg Type: RMS TRACE| 3456
PNO: East -»— 1rig: RF Burst TYPE|Withisiity
IFGain:Low Atten: 24 dB Der|P
Ref Offset6.34 dB AM
10 dBidiv. - Ref 20.00 dBm
Log
O K
|
DH3
Pulse Width
Center 2.441000000 GHz Span 0 Hz|
5&_?_3}1!' 8 MHz #VBW 50 MHz Sweep 2.000 ms (10001 pts)
Mss i) Alignment Completed STATUS
Keysight Spectrum Analyzer - Swept SA o J'gF
RL | FF 509 DC | ALIGN AUTO ) 02:30:01 PM Oct 26, 2015
#Avg Type: RMS & 3456
PNO: Wide -»—- Trig: Free Run TYPE| WA
IFGain:Low Atten: 24 dB peT|P
Ref Offset 6.34 dB
10 dB/div. - Ref 20.00 dBm
Log
DH3 ' ‘ ' 1] m
NUMBER OF |
PULSES IN 3.16 | i
SECOND - ' ‘ ' i '
OBSERVATION ool 11 A I
PERIOD ' '
| |
Center 2.441000000 GHz Span 0 Hz|
Res BW 300 kHz #VBW 50 MHz swegp 3.160 s (:WDM)BI:S‘_,E
MSG STATUS . V
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DH5
Keysight Spectrum Analyzer - Swept SA ==
RL RF 500 D _ SENSE:INT| - ALIGN AUTO | 02:34:42 P Oct 26, 2015
Trig Delay-300.0 ps #Avg Type: RMS TRACE| 345
PNO: East -»— 1rig: RF Burst
IFGain:Low Atten: 24 dB
Ref Offset6.34 dB
LerE<I:F3fc:iw Ref 20.00 dBm
4l ()
DHS5
Pulse Width
Center 2.441000000 GHz Span 0 Hz|
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (10001 pts)
MSG STATUS
Keysight Spectrum Analyzer - Swept SA o -&- 5¥
RL RF 500 DC ALIGN AUTO ) 02:31:30 PM Oct 26, 2015
#Avg Type: RMS B 3456
PNO: Wide -»—- Trig: Free Run TYPE| Wit
IFGain:Low Atten: 24 dB peT|P
Ref Offset6.34 dB
10 dB/div. - Ref 20.00 dBm
Log
DH5
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD
Center 2.441000000 GHz Span 0 Hz|
Res BW 300 kHz #VBW 50 MHz swegp 3.160 s (:Wﬂm‘gtﬂ
MSG STATUS . V
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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 I
anne [MHz] [dBm] [dBm] (dB]
Low 2402 9.480 21 -11.52
Middle 2441 9.590 21 -11.41
High 2480 8.140 21 -12.86
Worst 9.590 21 -11.41
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Ch I
anne [MHz] [dBm] [dBm] [dB]
Low 2402 8.787 21 -12.213
Middle 2441 8.672 21 -12.328
High 2480 7.170 21 -13.830
Worst 8.787 21 -12.213
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 9.130 21 -11.870
Middle 2441 8.993 21 -12.007
High 2480 7.511 21 -13.489
Worst 9.130 21 -11.870
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8.5.4. OUTPUT POWER PLOTS

GFSK OUTPUT POWER
Keynight Spectuum Analyzer - Swept SA.
R 5 ; < ALicH &
- ; SAvg Type: RMS
PO Fast -+~ Trig: Free Run Avg|Hold: 100100
1F Gain:Low Atten: 24 dB
Ref Offset 6.34 dB.
10 deidiv Ref 20.00 dBm
Log
¢
GFSK
Low CH
Center 2.402000 GHz Span 5.000 MHz
[#*Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
sa. I p— —
Koot - e 4
= - vy Type RWS
PO Fast -»- Trig FreeRun AvglHold: 100/100
1F Gain:Low Atten: 24 d8 i o
Ref Offset 6.34 dB fkr 4
10 dBidiv - Ref 20.00 dBm
Log
¢
GFSK
Middle CH
‘Center 2.441000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz #VBW 50 MHz = Sweep 1.333 ms (20001 pts)
usa us
e e AT
- = . "~ 8Avg Type: RS
PN Fast -»- Trig: Free Run AvglHold: 1001100
IFGainiLow Aren: 24 dB
Ref Offset 634 dB
10 d8/alv  Ref 20.00 dBm
Log
o
GFSK
High CH
Center 2480000 GHz Span 5.000 MHz
ﬂ:ﬂﬁﬁ’ ?!UE_O l\_ﬂl!z_ L . #VBW 50 MHz _ __ Sweep 1.333 ms {20001 pts)
msc dAFile <PICTURE PNG> saved .
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Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept S4
RL R E S
] #Avg Type: RMS
PNOFast —+- Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 24 dB
Mkr1 2.40
Ref Offset 6.34 dB ki i
10 de2rdiv. - 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 1.333 ms (20001 pts)
sG sTATUS
Keysight Spectrum Anshyzer - Swept SA. e
RL 3 r O ALIGH AUTI 02:24:26 PM Oct 26, 2015
| BAvg Type: RMS TRACE] 56
PO Fast —+ Trig: FreeRun Avg|Hold: 1001100 TYRE{M i
IFGain:Low Atten: 24 dB oetlP
Ref Offset 6.34 B Mr1 2
10d8div - Ref 20.00 dBm
Log
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 pts;
msa —
Keysight Spectrum Analyzer - Swept SA =R
RL RF 500 OC ALIGM AUTO 02:26:20 Pf t 26,2015
#Avg Type: RMS TRAL 145 6
PNO-Fast —+  Trig: Free Run Avg|Held: 100/100 ™
IFGain:Low Atten: 24 dB o
Ref Offset 6.34 dB Mkr1 2.47
10 dardiv - Ref 20.00 dBm
Log
Pi/4-DPSK
High CH
Center 2.480000 GHz Span 5.000 MHz.
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa sTaTus
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8PSK OUTPUT POWER

Kepight Specirum Anahzer - Swept 4

RL

RO Fast ~»—  Trig: Free Run
IFGain:-Low Amen: 24 dB

Ref Offset 6.34 dB

10 dB/dlv. - Ref 20.00 dBm
Log

8PSK

Low CH

Center 2.402000 GHz
#Res BW 3.0 MHz #VBW 50 MHz

Span 5.000 MHz
Sweep 1.333 ms (20001 pts]

usa

STATUS

eyt Spectum Aniae - St 54
R T

PNOFast -»- Trig: Free Run
IFGain:Low Aften: 24 dB

"~ &Avg Type: RMS

=R

AvglHold: 100100

Mkr1 2.441 0

Ref Offset 5.34 dB.
10 dediv. - Ref 20,00 dBm
Log
Middle CH
Center 2.441000 GHz Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa sTATUS|
Keysight Spectrum Analyzer - Swept SA [E=nr
RL RF 50 2 C ALIGN AUTO 02:26:41 PMOCE 26, 2015
2Avg Type: RMS TRACE[T 23 45 6
PR Fost -+  Trig: Free Run AvgiHold: 1001100 T
IFGainLow Atten: 24 dB
Ref Offset 6.34 dB. Mk
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 1.333 ms (20001 pts)

usa
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REPORT NO: 15K21999-E3 DATE: JAN 19, 2016

FCC ID: ASLSMW?700

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
[MHZz] [dBm] [mW]
Low 2402 9.13 8.19
Middle 2441 9.00 7.94
High 2480 7.50 5.63
8.6.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 6.00 3.98
Middle 2441 5.83 3.83
High 2480 4.14 2.60

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 6.01 3.99
Middle 2441 5.85 3.84
High 2480 4.16 2.61
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FCC ID: ASLSMW?700

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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FCC ID: ASLSMW?700

8.7.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode
GFSK] Low Channel BandEdge GFSK] Low Channel Spurlous
Terape e e 0 i oA i
l v Type: NS ] ) " sivg Tyou-NS
P T"g F:::Bn de b TG o o Tnu FresRun AvglHold: 100100
Ref Offset6.34 dB Mkr1 2.39 Ref Offset 634 &
II?}:;U “v  Ref 20.00 dBm - I'f;:\ v___Ref 20.00 dBm
o a o
L
[
Start 30 MHz Stop 26.50 GHz
() [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
I e S S 21 R
_3 N f 26.269 8 GHz £1.685dBm
§
H
H
ICenter 2.400000 GHz ‘Span 10.00 MHz 1
[#Res BIN 100 kHz #VBIN 300 kz Sweep 5.333 ms (20001 pts)| :
[GFSK] Middle Channel Spurlous

[GFSK] Middle Channel BandEdge

R et
B BAvg Type: RS
T Wiida wee  Trig: Free Run AeaHol: 100100
1FGaimiLow atien: 24 98

Ref Offget 6,34 dB.
_|g_—|: div  Ref 20.00 dBm

[y e —
[y C 3 .
] 'o Type: R
WG Tast e Trig: FroeRun AvoHo: 100150
WFGainow Atten: 24 0B

Ref Offset 6.34 48
Ref 20.00 dBm

0 B
Log

Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
T T S S S . O .5 {5 S_—
N f 24408 GHz 9.185 dBm
9.764 3 GHz $2536d8m

i v
3
4
1)
[
7
g
9
Center 2441000 GHz ‘Span 5.000 MHz 1o
[#Res BW 100 kHz FVBW 300 kHz Sweep 2.667 ms (20001 pts) | 1
fas
[GFSK] High Channel BandEdge [GFSK] High Channel Spunous
rwmw Swapt 34 Lo le mmm Soept S4
| vg Type: RS ] * Shvg Type: RS
PNG-Wide -+ TrigeFreeRun AvglHold: 100100 Fhat - Trig: FreeRun AvglHala: 100100
IF G Lorwe Anen: 2448 IFGuin Low Aren; 24 0B
o5 ed M2 Ref Offset 6.34 48 Mkr2
[ogeciy Ref 20.00 dBm 1o cera.  Ref 20.00 aBm
128 = 1
W
[)
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VBW 300 KHz Sweep 973.3 ms (40001 pts)
| L 5 S S < 5] VS -
' 1N T 24798 GH2 7.350 aBm
-; N f 261797 GHz 50.120 dBm
4
5
6
7
8
g
ICenter 2.483500 GHz ‘Span 10,00 MHz. i
[#Res BIV 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pts)| :
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BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

Keysight Spectrum Analyzer - Swept S& [ |
RL \ RF |50Q DC | SENSE:INT] ALIGN AUTO | 02:49:22 PM Oct 26,2015
J #Avg Type: RMS
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 24dB
Ref Offset 6.34 dB
E%gBFdiv Ref 20.00 dBm -44.489 dBm
10.0
: ’ i }

Center 2.400000 GHz Span 10.00 MHz
[Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
|MS/G STATUS

[GFSK Hopping Mode] High Channel BandEdge
Keysight Spectrum Analyzer - Swept SA =R
RL | RF |s0Q DC | | SENSE:INT | ALIGN AUTO | 02:51:21 PM Oct 26, 2015
_J #Avg Type: RMS
PNO: Wide -—»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Mkr1 2.483 768 5 GHz
Ref Offset 6.34 dB
l%gEJdiv Ref 20.00 dBm -53.148 dBm
10.0
0.0 E
-40.1
1
0.0 1 el
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: ASLSMW?700

Pl/4-DQPSK Mode

[P1/4- DQPSK] Low Channel BandEdge [P1/4- DQPSK] Low Channel Spurious
o Rehy e TS
) MnTw-RMS : ..“w Type: R
PNO: Wide =~ PNO:- Fast ~+—  Trig: Frea Run AvglHold: |W|m
15 Gain:Low AIII!I: 24d8 IF Gain: [.,.. Arten;
Ref Offset6.34 o Ref Ofest 6.34 48
[ogBici_ Ref 20.00 aBm [0 gercis_Ref 20.00 dBm
o
9
Start 30 MHz Stop 26,50 GHz
¢ [#Res BW 100 KHz #VBW 300 KHz Sweep 9733 ms (40001 pts|
; | s 5 S S S 51 ] A5 S -
= 1 aizich  siimasm
:
7
H
[Center 2.400000 GHz Span 10.00 MHz o
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)| :
= stams
[P|/4 DQPSK] Middle Channel Band Edge [P1/4-DQPSK] Middle Channel SpUI’IOUS
wmm Seeptih ; mmm Seapt s
] | Type: RS S E . g Type: RS
|l:r”|;?| yf* - Tllq FF;:R;N '\WINHIG 1001100 Irzg;r;;; T::E"Fr;::;ll AvglHold: 100100
Ref Offset6.34 dB. Mkr1 2.440 Ref Offset 634 4B M
[ogeicy_Ref 20.00 dBm 5 (0gauss_Ref 20,00 dBm
o
L]
L
Start 30 MHz Stop 26.50 GHz
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H
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7
3
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VT T=Te wmnnw s—nfd _____
] HAvg Type: RMS. : s T "~ sivp Type: RMS
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O
#
[
Start 30 MHz Stop 26.50 GHz
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i
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DATE: JAN 19, 2016

BandEdge Emission at Pl/4-DQPSK Hopping Mode

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

Keysight Spectrum Analyzer - Swept SA

[E=mrn

RL RE__ 500 DC [ SENSE:INT] ALIGN AUTO 02:56:48 PM Oct 26, 2015
#Avg Type: RMS TRA
PNO: Wide —+— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Mkr1 2 3 3
Ref Offset 6.34 dB Mkr1 2.399 890_? GHz
10 dBidiv Ref 20.00 dBm -46.657 dBm
og

Center 2.400000 GHz

Span 10.00 MHz
#VBW 300 kHz

|#Res BW 100 kHz

Sweep 5.333 ms (20001 pts)

|MSG

STATUS

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

Keysight Spectrum Analyzer - Swept SA [E=S[E=E
RL | RF 50Q DC | | SENSE:INT| ALIGN AUTO | 02:59:16 PMOct 26, 2015
#Avg Type: RMS 3
PNO-Wide ~»— Trig: FreeRun Avg|Hold: 100100 TYPE|M ¥
IFGain:Low Atten: 24 dB DET|P
Mkr1 2.483 545 0 GHZ
Ref Offset 6.34 dB e
10 gBiciy_Ref 20.00 dBm -53.604 dBm
L
Center 2.483500 GHz Span 10.00 MHz
|zres BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
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