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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/WCDMAV/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n/ac and ANT+
MODEL NUMBER: SM-T819Y
SERIAL NUMBER: R32G600B77F, R32H20028DJ (RADIATED);
R32H20027PL (CONDUCTED)
DATE TESTED: FEB 04, 2016 - MAY 05, 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:
i i
CY Choi SungGil Park
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1.

INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ASLSMT819N, DSS (FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2.

DIFFERENCE

The FCC ID: ABLSMT819Y shares the same enclosure and circuit board as FCC ID:
A3LSMT819N. The BT circuitry and layout are identical between these two units.
The WLAN antennas and surrounding circuitry are the same between these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMT819N remains representative of FCC ID: ABLSMT819Y. The test data of FCC ID:
A3LSMT819N being submitted for this application to cover BT features.

Original Model Spot Check Model
Worst Wor.st Test Limit SM-T819 SM-T819Y e
Band Test ltem Worst Mode Freg. (MHZ) Ba?“(:IVH\IIZ(;th (dBHV/m) (FCC ID: A3|.SMT819N) (FCC ID: A3LSMT819Y) Deviation
Measured Data(dBuV/m) | Measured Power (dBuV/m)
Band Edge GFSK 2480.0 54(avg) 41.04 41.22 0.18
Bluetooth | 2.4GHz
RSE GFSK 2441.0 74(peak) 41.60 41.72 0.12

Comparison of two models, Deviation is within The EMC Lab Measurement Uncertainty range
and all test results are under FCC Technical Limits.
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1.4. REFERENCE DETAIL

Reference application that contains the reused reference data.

Type Folder

Equipment | Reference o Reference Report Tittle /
Class FCC ID Grant/Permissive | »ojication | TESURF | g0 tion
Change Exposure
FCC Report DTS
I1EE13}\(/212867- Test WLAN /
DTS A3LSMT819 Grant All sections
16K22867- | RF FCC Report SAR /
S1V2 Exposure | Section 9.4, 10.9
16K23164- Test FCC Report BT /
E3V1 All sections
DSS ASLSMT819N | Grant 16K23164- | RF FCC Report SAR /
S1V1 Exposure | Section 9.6, 10.11
FCC Report UNII
;%212867' Test DFS WLAN / Al
NII A3LSMT819 Grant sections
16K22867- | RF FCC Report SAR /
S1V2 Exposure | Section 9.5, 10.10
16K22867- FCC Report ANT+
DXX A3LSMT819 Grant E5V1 Test / All sections
FCC Report WWAN
/ All sections for
;%*\(/212867' Test GSM850, WCDMA
B5, LTE
B2/B4/B5/B17
FCC Report SAR /
Section for GSM850
PCB A3LSMT819 | Grant (9.1, 10.1),
16K22867- | RF WCDMABS (92,
S1v2 Exposure 10.4),
LTE B2 (9.3, 10.5),
LTE B4 (9.3, 10.6),
LTE B5 (9.3, 10.7),
LTE B17 (9.3, 10.8)
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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 GSM/WCDMA/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n/ac and ANT+
This test report addresses the DSS (BT) operational mode.

The FCC ID: ABLSMT819Y shares the same enclosure and circuit board as FCC ID:
A3LSMT819N. The BT circuitry and layout, including antennas, are almost identical between the
two units. The BT antennas and surrounding circuitry are the same between these two units.
After confirming through preliminary radiated emissions that the performance of the FCC ID:

A3LSMT819N remains representative of FCC ID: ASBLSMT819Y, test data for FCC ID:
A3LSMTB819N is being submitted for this application to cover BT features.

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 \'\'J
[MHz] ode Mode [dBm] [mW]
Basic GFSK Average 11.12 12.95
Peak 11.44 13.92
2402-2480 | Enhanced Pi/4-DPSK Average 8.05 6.38
Peak 10.50 11.23
Enhanced 8PSK Average 8.08 6.43
Peak 10.90 12.31

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 -3.35 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA20EWE R37GBTP1HN3DK3 N/A
Data Cable SAMSUNG EP-DG925UWE N/A N/A
Earphone SAMSUNG EO-EG900BW 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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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 Te-st. 1126 Worst Case
Condition Result
2.1049 Occupied Band width (99%) N/A Pass 1.163 MHz
2.1051, 15.247 (d) Band Edge / Conducted -20dBc Pass | -43.939 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 11.436 dBm
(Peak)
15.247 (a)(1) Hopping frequency separation > 25KHz Conducted Pass 1 MHz
15.247 (a)(1)(iii) Number of Hopping channels ovl\g:jlz)pt)ri]:g (::a:(:l;s Pass 79
15.247 (a)(1)(iii) Avg Time of Occupancy < 0.4sec Pass 0.346 sec
15.207 (a) AC Power Il_|n(.a conducted Section 10 Power Line Pass 46.47 dBuV
emissions conducted (QP)
15.205, 15.209 Radiated Spurious Emission < 40dBuV/m Radiated Pass 34.1?235;1V/m
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

20 dB AND 99% BANDWIDTH

1% of the 20 dB bandwidth. The VBW is set to =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 0.973 0.901
Mid 2441 0.972 0.900
High 2480 0.973 0.902
Worst 0.973 0.902

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.305 1.131
Mid 2441 1.305 1.162
High 2480 1.305 1.163
Worst 1.305 1.163

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.269 1.132
Mid 2441 1.269 1.162
High 2480 1.270 1.162
Worst 1.270 1.162
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8.1.4. 20 dB AND 99% BANDWIDTH PLOTS
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x dB Bandwidth 973.0 kHz xdB =20.00 dB x dB Bandwidth 905.3 kHz x dB =20.00 dB

staTus

[20dB BandW|dth] GFSK Middle CH

[99% Bandwidth]] GFSK Middle CH

Kmm»mm— Gecupied bW

. mn Free Run

ter Freq: 2 441000000 GH.
el 10000

==
09:50:17 PMMar 26, 2016
Radio Std: None

hw*s-m\-nmdnu Occupind B

“Center Freq 2441500000 GHz
- TllB Frea Run

=
©9-35:03 PMM 25,2016
Radio Std- None

#IF Gaind ow men; 24 08 Radio Device: BTS W Gaior:Low n: 24 68 Radio Davics: BTS
10 cBidi Ref 20.00 dBm 10 dBfdiv Ref 20.00 dBm
Log Log ’
]
i
Center 2.441 GHz ‘Span 3 MHz Center 2.441 GHz Span 3 MHz
[#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms, [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.9 dBm Occupied Bandwidth Total Power 6.04 dBm
891.75 kHz 900.31 kHz
Transmit Freq Error 29.085 kHz QBW Power 99.00 % Transmit Freq Error 22.915 kHz OBW Power 99.00 %
x dB Bandwidth 971.9 kHz xdB -20.00 dB x dB Bandwidth 974.8 kHz x dB -20.00 dB
uss stans s1atus

[20dB Bandwidth] GFSK ngh CH

[99% Bandwidth] GFSK High CH

I

05:50.33 PHMar 28, 2016

epughtSpectrum Aratyze - Decuped BN
AL z

“Cantar Freq; 2480600000 GHz

=T

©5:36:13 FMMac 28, 2016

Comrﬂlq 2. Radio Sta: None Radio St None
1; Free Run Ammla. 1001100 s Trig: Free Run
HiFGaincLow tien: 24 96 Radio Device: 675 M Gain:Low e Radio Device: BTS

10 dBldiv Ref 20.00 dBm 1002 Ref 20.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz Center 248G6H2 ~ Span3 Mz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms, #Res BW 30 kHz VEBW 300 kHz #Sweep 100 ms,

Occupied Bandwidth Total Power 15.8 dBm Occupied Bandwidth Total Power 4.85 dBm

890.66 kHz 901.63 kHz
Transmit Freq Error 27.591 kHz OBW Power 99.00 % Transmit Freq Error 20.008 kHz OBW Power 99.00 %
x dB Bandwidth 973.1 kHz xdB -20.00 dB % dB Bandwidth 1.013 MHz x dB -20.00 dB
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Pi/4-DQPSK BANDWIDTH

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

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

o o oot = Ve o A Oecomed B =
£ al 03:50:56 Phvar 28, 2916 AL E s In ALIGH 53528 PMa 25, 2016
] T Radio Sta: None ] Conter Freq: 2.402000000 GHz Radio S1d: Nane
-+ JrigFresfiun »lvqlNaId 1001100 4 Trig: FreaRun
FIFGain-Low nen; 24 68 Radio Davics: BTS F Gain:Low SArzan: 24 0B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBldiv Ref 20.00 dBm
Log Log ‘
,,,,,,,,,,,,,,,, 'l L0 0 0 U 0 0 0 0

Center 2.402 GHz Span 3 MHz, Center 2.402 GHz Span 3 MHz
[#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms, [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.9 dBm Occupied Bandwidth Total Power 3.05 dBm

1.1675 MHz 1.1308 MHz

Transmit Freq Error 17.545 kHz QBW Power 99.00 % Transmit Freq Error 17.830 kHz OBW Power 99.00 %

x dB Bandwidth 1.305 MHz xdB -20.00 dB x dB Bandwidth 1.274 MHz x dB -20.00 dB
uss stans esc s1atus

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

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

o |5 et
©551.26 Phavar 28, 016
Radio Sta: Hone

Vorage e e Crped

| G enter Freq: 2441060000 Gz
e Trig:FreeRun ‘AvglHold: 1001100
AFGainLow wAnten: 24 6B

Radio Device: BTS

l—--#!.-m-nh-qm Bccupied BW PR
5632, 2t
Radio $1d: Non

] " Center Frog: 2441000000 Gz
s Trig: FreeRun
AFGain:Low mAmen: 24 dB

Radio Device: BTS

10 dBldiv Ref 20.00 dBm
Log

10 dBIdiv Ref 20.00 dBm
Log

Center 2.441 GHz ‘Span 3 MHz

Center 2.441 GHz Span 3 MHz

[#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,
Occupled Bandwidth Total Power 15.0 dBm Occupied Bandwidth Total Power 3.21 dBm
1.1666 MHz 1.1616 MHz
Transmit Freq Error 17.637 kHz OBW Power 99.00 % Transmit Freq Error 27.103 kHz OBW Power 99.00 %
x dB Bandwidth 1.305 MHz xdB -20.00 dB % dB Bandwidth 1.274 MHz xdB -20.00 dB

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

Keright Spectnum Amalyeer - Decupied B Te 1@ b
AL R 2 09:53:45 PMMar 28, 2016
]| Cmr Freg: 2480000000 GHz Radio Std: None

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

Center Freq: 2.450000000 GHz. R:du: Slﬂ Nuﬂ.
—— gl wt— Trig: Free Run
AFGainLow Mﬂlﬂ 2408 Radio Device: BTS. W Gaie:Low Zhsten: 24 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm I'C dBidiv Ref 20.00 dBm
Log 0Q
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, THAFIL AP R LT TP

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 13.6 dBm Occupied Bandwidth Total Power 1.78 dBm

1.1663 MHz 1.1629 MHz

Transmit Freq Error 17.125 kHz OBW Power 99.00 % Transmit Freq Error 9.780 kHz OBW Power 99.00 %

x dB Bandwidth 1.305 MHz xdB -20.00 dB x dB Bandwidth 1.272 MHz x dB -20.00 dB
- s s stams
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8PSK BANDWIDTH

[20dB BandW|dth] 8PSK Low CH

[99% Bandwidth] 8PSK Low CH

T e ot = Tt Specom Aty Oecuped B =
£ al 0852:36 PhMar 28, 2016 AL E s In ALIGH 53651 FMMa 25, 2016
] T Radio Sta: None ] Conter Freq: 2.402000000 GHz Radio S1d: Nane
-+ JrigFresfiun »lvqlNaId 1001100 4 Trig: FreaRun
FIFGain-Low nen; 24 68 Radio Davics: BTS F Gain:Low SArzan: 24 0B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBldiv Ref 20.00 dBm
Log ’ Log
|

Center 2.402 GHz Span 3 MHz, Center 2.402 GHz Span 3 MHz
[#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms, [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.9 dBm Occupied Bandwidth Total Power 3.16 dBm

1.1514 MHz 1.1318 MHz

Transmit Freq Error 37.567 kHz QBW Power 99.00 % Transmit Freq Error 34.025 kHz OBW Power 99.00 %

x dB Bandwidth 1.268 MHz xdB -20.00 dB x dB Bandwidth 1.243 MHz x dB -20.00 dB
uss stans esc s1atus

_[20dB Bandwidth] 8PSK Middle CH

_[99% Bandwidth]] 8PSK Middle CH

w5 & Alignment Completed

Whmham Bccupied W -y W!..m.n.a..qm Bccupied BW PR
] G enter Freq: 2441060000 Gz Radio St ione ] " Center Frog: 2441000000 Gz Rodio st Nome
e Trig:Free Run AvglHold: 1001100 s Trig: Free Run
HFGoincLow #Atien: 24 68 Radio Device: BTS M Gain:Low samen: 24 38 Radio Device: BTS

10 dB/div Ref 20.00 dBm 10 dBIdiv Ref 20.00 dBm
Log Log
Center 2.441 GHz ‘Span 3 MHz Center 2441GH2 ___'span:l'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 15.1 dBm Occupied Bandwidth Total Power 3.32dBm

1.1500 MHz 1.1616 MHz
Transmit Freq Error 37.294 kHz OBW Power 99.00 % Transmit Freq Error 24.102 kHz OBW Power 99.00 %
x dB Bandwidth 1.269 MHz xdB -20.00 dB % dB Bandwidth 1.243 MHz xdB -20.00 dB

[20dB Bandwidth] 8PS High ¢ cH

W
]

09:54147 PMMar 28, 2916
Radio Ste: None

[99% Bandwidth] 8PSK High CH

’ lcmr Freq: umoooun: Center Freq: 2.450000000 GHz. R:du: Slﬂ Nuﬂ.
—— it wt  Trig: Frea Run
AFGainLow Mﬂln 2408 Radio Device: BTS. W Gz Low #Amen: 24 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm I'c dBidiv Ref 20.00 dBm
Log og ‘
1 1
‘ ‘

ICenter 248 GHz ‘Span 3 MHz Center 248GHz B ”"”""""'é.;{in'i MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| [#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.7 dBm Occupied Bandwidth Total Power 1.73 dBm

1.1497 MHz 1.1617 MHz

Transmit Freq Error 36.536 kHz OBW Power 99.00 % Transmit Freq Error 22.792 kHz OBW Power 99.00 %

x dB Bandwidth 1.270 MHz xdB -20.00 dB x dB Bandwidth 1.243 MHz x dB -20.00 dB
s s s stamis

Page 17 of 72

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: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

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

RL [ RFE [s0@ bpC | [ | SENSE:INT] | ALIGNAUTO |
#Avg Type: RMS
PNO: Wide ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
AMkr2 1.000 00 MHz
Ref Offset 6.34 dB
10 g8iciv__Ref 20.00 dBm -0.213 dB
|, -
0 X\ { =
0.00
10.0
-20.0
40.0
-60.0
700
Center 2.441000 GHz Span 3.000 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

MSG

STATUS

Page 19 of 72

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: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

8.3. NUMBER OF HOPPING CHANNELS

LIMIT
FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

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

RESULTS

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

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BE Keysight Spectrum Analyzer - Swept SA (= |[ﬁr
RL RF [soq bpC | [ SENSE:INT ALIGN AUTO | 04:49:46 PM Mar 28, 2016
#Avg Type: RMS TRACE 3456
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M ¥hrand
IFGain:Low Atten: 24 dB D |E
Ref Offset 6.34 dB
10 dBidiv.~ Ref 20.00 dBm
Log
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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B Keysight Spectrum Analyzer - Swept SA i i - [
RL RF SENSE:IN ALIGN 8UTO 04:53:32 PM Mar 28, 2016
#Avg Type: RMS TRAC 3156
PNO: Wide ~»= 1rig: Free Run Avg|Held: 1001100 TYPE(M
IFGain:Low Arten: 24 dB oet|P
Ref Offset6.34 dB
10 deidiv - Ref 20.00 dBm
Log
t
1% SEGMENT
2400 to 2430 MHz
Start 2.40000 GHz Stop 2.43000 GHz
[#Res BW 300 kHz #VBW 300 kHz - Sweep 1.333 ms (20001 pts)
sG STATUS
Keysight Spectrum Anshzer - Swept SA
RL [ [: 1GH
#Avg Type: RMS
PO Wide ~»- Trig: FreeRun Avg|Hold: 1001100
(FGain:Law Atten; 24 dB
Ref Offset6.34 dB
10 dBidiv  Ref 20.00 dBm
Log
2" SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 2.46000 GHz|
##Res BW 300 kHz #VBW 300 kHz ) ) Sweep 1.333ms [20001 pt;):
us sTATUS
B Keysight Spectrum Analyzer - Swept S4 =
RL 5 i NSE:IN' ALIGH & 04:57:47 PM Mar 28, 2016
#Avg Type: RMS TRACE o
PNO Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYRE[M
IFGain:Low Atten: 24 dB oeT|P n
Ref Offset 6,34 dB.
Ll?Q;J;\'dr, Ref 20.00 dBm
rd
3" SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
2Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
: STATUS
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DATE: MAY 13, 2016

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 0.121184 0.4 -0.2788
DH3 1.635 17 0.277950 0.4 -0.1221
DH5 2.882 12 0.345840 0.4 -0.0542
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 0.030296 0.4 -0.3697
DH3 1.635 4.25 0.069488 0.4 -0.33051
DH5 2.882 3 0.086460 0.4 -0.31354
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DH1
Keysight Spectrum Analyzer - Swept SA =R |
RL | RF [50Q DC SENSE:INT| ALIGN AUTO 105:03:00 PM Mar 28, 2016
Trig Delay-50.0 ps #Avg Type: RMS TRA 56
PNO:Fast —»— 1rig: RF Burst
\FGain:Luv:t Atten: 24 dB
Ref Offset6.34 dB
10 dBidiv. - Ref 20.00 dBm
Log
|
DH1
Pulse Width
|
Center 2.441000000 GHz Span 0 Hz.
RecEW SN FNEW S0 Miz. Swech 200.8§5(20001 picy
MSG STATUS.
Keysight Spectrum Analyzes - Swept SA =m
RL RF 509 DC | SENSE:INT ALIGN AUTO 04:58:34 PM Mar 28, 2016
#Avg Type: RMS TRA 3456
PNO: Wide -»— 1rig: FreeRun TYPE|Witiwy
IFGain:Low Atten: 24 dB DET|P
Ref Offset 6.34 dB
10 dB/div. - Ref 20.00 dBm
Log
DH1
NUMBER OF
PULSES IN 3.16 |
SECOND
OBSERVATION aof LI LU LR ‘
PERIOD |
| | T | 1 ‘
Center 2.441000000 GHz Span 0 Hz|
‘Res BW 300 kHz #VBW 300 kHz Swet_!.p 3.160 s (’20001}_)&;}:
r‘.!SG .STI\YLIS N o =
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DH3
Keysight Spectrum Analyzer - Swept SA =R |
RL ] RF [50Q DC SENSE:INT] ALIGN AUTO 05:03:51 PM Mar 28, 2016
Trig Delay-200.0 ps #Avg Type: RMS TRA 56
PNO: Fast —»— 1rig: RF Burst
IFGain:Low Atten: 24 dB
Ref Offset6.34 dB
10 dBidiv. - Ref 20.00 dBm
Log
|
DH3 |
[
Pulse Width
Center 2.441000000 GHz Span 0 Hz.
RecEW SN FNEW S0 Miz. Gweep 2000 moii20001 ooy
MSG STATUS.
Keysight Spectrum Analyzes - Swept SA =m
RL RF 50Q  DC SENSE:INT 1 ALIGN AUTO 05:00:39 PH Mar 28, 2016
#Avg Type: RMS TRA 3456
PNO: Wide -»— 1rig: FreeRun TYPE|Witiwy
IFGain:Low Atten: 24 dB DET|P
Ref Offset 6.34 dB
[%SBICM Ref 20.00 dBm
DH3
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD
!
Center 2.441000000 GHz Span 0 Hz|
‘Res BW 300 kHz #VBW 300 kHz Swet_!.p 3.160 s (.20001.‘_":95
r‘.!SG .STIIYLIS N o =
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DH5
Keysight Spectrum Analyzer - Swept SA =R |
RL ] RF [50Q DC SENSE:INT] ALIGN AUTO 05:04:58 PM Mar 28, 2016
Trig Delay-300.0 ps #Avg Type: RMS TRA 56
PNO:Fast —»— 1rig: RF Burst
IFGain:Low Atten: 24 dB
Ref Offset6.34 dB
10 dBidiv. - Ref 20.00 dBm
Log
DH5
Pulse Width
Center 2.441000000 GHz Span 0 Hz.
RecEW SN FNEW S0 Miz. Sweep =300 moii20001 ooy
MSG STATUS.
Keysight Spectrum Analyzes - Swept SA =m
RL RF 50Q  DC SENSE:INT ALIGN AUTO 05:01:53 PM Mar 28, 2016
#Avg Type: RMS TRA 3456
PNO: Wide -»— 1rig: FreeRun TYPE|Witiwy
IFGain:Low Atten: 24 dB DET|P
Ref Offset 6.34 dB
[%SBICM Ref 20.00 dBm
DHS5
NUMBER OF ‘
PULSES IN 3.16 ‘
SECOND i
OBSERVATION gl ‘
PERIOD | | |
| |
|
|
Center 2.441000000 GHz Span 0 Hz|
Res BW 300 kHz #VBW 300 kHz Sweep 3.160s (?0001.‘3ts¥
r‘.!SG .STIIYLIS N o =
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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 11.320 21 -9.68
Middle 2441 11.436 21 -9.564
High 2480 10.225 21 -10.775
Worst 11.436 21 -9.564
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 10.382 21 -10.618
Middle 2441 10.504 21 -10.496
High 2480 9.210 21 -11.790
Worst 10.504 21 -10.496
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 10.793 21 -10.207
Middle 2441 10.903 21 -10.097
High 2480 9.651 21 -11.349
Worst 10.903 21 -10.097
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8.5.4. OUTPUT POWER PLOTS

GFSK OUTPUT POWER
Keyught Spectrum Analyzer - Swept S .
- - " #Avg Type: RMS
PO Fast -+ Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Afeni24s8 i
Ref Offset 6.34 dB. Mkr1 2.4
n‘%c"ﬂwu Ref 20.00 dBm
. I ¢
Low CH
Center 2.402000 GHz ‘Span 5.000 MHz|
ries B SO ML SVEW SOz, Sweep 1.333ms (20001 pts)
oo
s = - "~ #Avg Type:AMS
PNO- Fast ~»- Trig: FreeRun Avg|Hold: 100/100
1FGain:Low Atten: 24 8 S——
Ref Offset 6 34 dB Mkri 2.4
10 derdiv. - Ref 20.00 dBm
Log
¢ |
Middle CH
‘Center 2.441000 GHz Span 5.000 MHz|
?B.e_s BW 3.0 MHz #VBW 50 MHz - Sweep 1.333 ms (20001 pts)
sams
; #Avg Type: RMS
PR Thst —»-  Trig: FreeRun AvglHold: 100100
IFGairLow Aren; 24 4B ——
Ref Offset 5.34 dB Mkr1 2.480
m:l,;_‘fc.-u- Ref 20.00 dBm
= ¢ =
High CH
Center 2.480000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
vso
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REPORT NO: 16K23303-E3V3

DATE: MAY 13, 2016
FCC ID: ASLSMT819Y
Pi/4-DPSK OUTPUT POWER
Kepight St Al - Sl SA -
= - "~ 8Avg Type: RMS
NG Fast =~ Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 24 dB
Ref Offset6.34 ¢B Mir 2.402
10 dardiv - 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)
usa stanu:
Keytight Spectrum Andlyzer - Swept SA
AL R L1GH AUTS
#Aug Type: RMS
PG Fast s Trig: FreeRun Avg|Hold; 1001100
IFGain:Low Anten: 24 dB . .
Ref Offset 6.34 d8 r1ea
Eggs.‘u v Ref 20.00 dBm
| ¢
Pi/4-DPSK
Middle CH
Center 2441000 GHz Span 5.000 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa staTus
Keysight Spectrum Analyzes - Swvept SA
® [ c
- = ~ #Avg Type: RMS
PNO: Fast ~»- 1rig: Free Run AvglHald: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.34 dB Mkr1 2.480
ﬂ%g?:’dw Ref 20.00 dBm
¢
Pi/4-DPSK
High CH
Center 2.480000 GHz Span 5.000 MHz
1fRes BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts
56
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

8PSK OUTPUT POWER

Keysight Spectrum Anslyzer - Swept S o ! o feed
AL 5 E SENSE:INT &

09:37:23 PMMar 26, 2016
TRACE 56

#Avg Type: RMS
PNO: Fast —»—  1rig: Free Run AvglHold: 100100
IFGain:Low Atten: 24 dB

Ref Offset 6.34 dB VIkr1 2.402 Eu._! 5 .”.."%
[0dBrdy__Ref 20.00 dBm 10.793 dBm
og

8PSK

Low CH

Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

usa STATUS

Kepsight Spectrum Analyzer - Swept SA =R =

RL

] #Avg Type: RMS
NG Fost ~»—  Trig: FreeRun AvglHold: 1001100
IFGain:Low Amen: 24 dB.

Ref Offset 6.34 dB

Mkr1 2.44°
10 dBidy  Ref 20.00 dBm '
Log

8PSK

Middle CH

Center 2441000 GHz Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
vsa sTATUS

Kepight Spectum Anahzer - Swept SA
RL T

| - "~ ahvg Type: RMS
o Taw ~»-  Trig: Fres Run AvgiHele: 100100
IFGain:Low Atten: 24 dB

Ref Offset 634 dB
I\_%garm-.- Ref 20,00 dBm

8PSK

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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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016

FCC ID: ASLSMT819Y

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 11.02 12.65
Middle 2441 11.12 12.95
High 2480 9.89 9.76
8.6.2. DATA RATE Pl/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.92 6.20
Middle 2441 8.05 6.38
High 2480 6.70 4.67

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.95 6.24
Middle 2441 8.08 6.43
High 2480 6.73 4.71
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016

FCC ID: ASLSMT819Y

8.7.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode

[GFSK] Low Channel Spurlous

wmm Swept SA

[GFSK] Low Channel BandEdge

wmm« - Swapt A

a.ug Type: RMS
AvgiHold: 1001100

i Tam -+~ g FraeRun
W Gadn:Low Atten: 24 dB

| g Typei RS
N Wide ~s- Trig:Free Run AxglHold: 1001100
Il(;aln Lo Amen: 24 d8

Ref Offset .34 dB. Ref Offset 6,34 8
JoaBidiv  Ref 20.00 dBm b 10 ggigiy  Ref 20.00 dBm
Log Log

| Start 30 MHz Stop 26.50 GHz,
. #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
{ | ) S A N AN 5 =V S -

N f 24024 GH 10.482 dBm

f 26,2499 GHz 49339 dBm

M N
=

ZSemunnn

‘Span 10.00 MHz,
#VEW 300 kHz Sweep 5.333 ms (20001 pl!! q =
sTanus)

[GFSK] Middle Channel Spurlous

Ww‘.n,_ St

(Center 2.400000 GHz
HRes BW 100 kHz

[GFSK] Middle Channel BandEdge

e
#Avg Type: &I savg Type: RS
TG Wide e Aaolt 100100 P T ~e-  Trig: FresRun AvgiHold: 100100
IF G Lo A!In-. 2448 W G Laow Atten; 24 dB
Ref Offsct6.34 B Ref Offset 6.34 8
0Bl Ref 20.00 dBm 10 ealy_Ref 20.00 dBm
Log ] 7%

Start 30 MHz Stop 26.50 GHz.
#Res BW 100 kHz FVBW 300 kHz Sweep 0973.3 ms (40001 pts)

[
1 N T 24408 GHz 11.195 dBm
-s N 1 263134 GHz -49.049 dBm
4
5
6
T
1]
‘9
Span 5.000 MHz o

[Center 2.441000 GHz
rRes BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

[GFSK] High Channel Spurlous

'aqus.w—-l-qw Swapt Sh

[GFSK] High Channel BandEdge

e oSt
| “aAvg Type: B | " shvg Type RMS
NG Wde wes  Trig: Free Run AvaHON: 100100 TG e e Trig FreeRun AvgiHeld: 100100
1F Gaier:Low Atten: 2448 I Gain:Low Acten: 24 €8
Ref Offset 6.34 dB. My Ref Offset €.34 4B
104Bidv  Ref 20,00 dBm L 10 geiaiRef 20.00 dBm
Log Log i

Start 30 MHz Stop 26.50 GHz,

[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)

$ | i S W S .5 M 055 U S

i N ] 24798 GHz 9948 dBm
2 N f 263723 GHz 49473 dBm
' H
5
6
7
8
&
Center 2.483500 GHz Span 10.00 MHz »
#VBW 300 kHz Sweep 5.333 ms (20001 ptsa .
s

B

[#Res BW 100 kHz

Page 33 of 72

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: 16K23303-E3V3
FCC ID: ASLSMT819Y

DATE: MAY 13, 2016

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [soa pc | SENSE:INT ALIGN AUTO | 10:00:26 PM Mar 28, 2016
#Avg Type: RMS TRACE| 56
PNO: Wide -—»— 1rig: FreeRun Avg|Held: 100/100 TYPEIM Winidiv
IFGain:Low Atten: 24 dB DerlP N
Mkr1 2.399 896 0 GHz
Ref Offset 6.34 dB
10 gBray__Ref 20.00 dBm -44.557 dBm
10.0
30.0
40 ’
] =
i
Center 2.400000 GHz Span 10.00 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
|MSG STATUS

[GFSK Hopping Mode] High Channel BandEdge

Keysight Spectrum Analyzer - Swept SA s |
RL ‘ RF i s0Q oC | SENSE:INT)| ALIGN AUTO 10:01:49 PMMar 28, 2016
#Avg Type: RMS TRACE| 3456
PNO: Wide ~»— 1rig: FreeRun Avg|Hold: 100/100 WE’;"‘_ WA
IFGain:Low Atten: 24 dB DeT|P i
Mkr1 2.483 801 0 GHz
Ref Offset6.34 dB
10¢Biciv_ Ref 20.00 dBm -53.246 dBm
og
10.0
0.00
i
0.0
0 | '
i}
30.0 * .I i
"
0.0
Center 2.483500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
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DATE: MAY 13, 2016

REPORT NO: 16K23303-E3V3
FCC ID: ASLSMT819Y

Pl/4-DQPSK Mode

[PI/4 DQPSK] Low Channel BandEdge [PI/4 DQPSK] Low Channel Spurious
., E——— VP s T VT
Log Log \.'\

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts)

Start 30 MHz
. #Res BW 100 kHz #VBW 300 kHz
| | S W A L. I L5 0 1K S -
N 1 24017 GHz 8.218 dBm

_| N f 26.464 3 GH1 48749 dBm
i
ICenter 2.400000 GHz Span 10.00 MHz 10
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) :
[P|/4 DQPSK] Middle Channel BandEdge [P|/4 DQPSK]Middle Channel Spurlous
EE—— — = Vers e R ik
5".;‘: wL!ug —-— an Fm":" Awm?l’e 1:0':‘1?10 ,}'ﬁnfu:: i };‘;;';:55" ::;nﬂzﬂw‘m%q

Ref Offset6.34 dB
l0¢Bidlv  Ref 20.00 dBm 4
Log Log )

@
i
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VEW 300 kHz Sweep 972.3 ms (40001 pis)
| o o s A 1 1 11 -
T 24408 GHz B.430 dBm
-3 N f 26.198 2 GHz -49 333 dBm
H
L
6
T
B
9
ICenter 2.441000 GHz ‘Span 5.000 MHz 10
[#Res BIN 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)| :
[PI/4 DQPSK] ngh Channel Spunous

[PI/4 DQPSK] ngh Channel BandEdge

AvgiHold: 100100

10:03:24 M par 28,5018
s Trig: Fres Run

Tast

T,
whvg Type: RNS

P

WGainLow Arten: 24 0B

AvglHold: 1001100

FHiG Wde e~ Tri: Free Run
1 Galn:Low Atten: 24 dB

Ref Offset 6,34 8
2igiv__Ref 20.00 dBm

Ref Offset6.34 dB.
j0 dBidiv Ref 20.00 dBm

Stop 26.50 GHz.
Sweep 973.3 ms (40001 pts)

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

| 0 S N S N 53 2 S
N f ATS 8 GHz T.087 dBm

1 2,
¢ N f 26,098 4 GHz 49895 dBm
3
4
5
[3
7
g
9
(Center 2.483500 GHz ‘Span 10.00 MHz :?
HRes BW 100 kHz #VBW 300 kHz ‘Sweep 5.333 ms (20001 pli! .
- — = sTams
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

BandEdge Emission at Pl/4-DQPSK Hopping Mode

[P1/4-DQPSK Hopping Mode] Low Channel BandEdge
Keysight Spectrum Analyzer - Swept SA Tl )
RL | RE [50Q 0C | | SENSE:INT] ALIGN AUTG | 10:04:32 PMMar 28, 2016
#Avg Type: RMS TRACE 3456
PNO: Wide ~»— Trig: Free Run Avg|Hold: 100/100 T‘-'F‘EP':ﬁ-'f":
IFGain:Low Atten: 24 dB DET|P
Mkr1 2.399 934 § GHz
Ref Offset6.34 dB
E%gBIdiv Rfef 2350 dBm -47.820 dBm
1
:
o .
Center 2.400000 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
[P1/4-DQPSK Hopping Mode] High Channel BandEdge
Keysight Spectrum Analyzer - Swept SA o -Jnksal
RL | RF s0Q DC | | SenSE:INT] ALIGN AUTO |
#Avg Type: RMS
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Mkr1 2.483 606 0 GHz
Ref Offset 6.34 dB =
19 geiciv__Ref 20.00 dBm -54.549 dBm
. ¢
1
Center 2.483500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016

FCC ID: ASLSMT819Y

8PSK Mode

[BPSK] Low Channel Spurlous

[BPSK] Low Channel Band Edge
WWM- Swapt SA "M‘Whﬁm Swept S
" sAvg Type: RMS |  eAva Type RS
PN Tde -+ Trig: FresRun AvglHold: 100100 PO Fas e~ Trig FresRun AvgiHold: 1001400
1FGain:Low Amnen: 24 48 |‘G~ :Low Arten: 24 0B
Ref Ofset6.34 6B. My Ref Offsel 6.34 4B
|0civ__Ref 20.00 dBm 3 [0 gereis_Ref 30,00 dBm
0

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts)

Start 30 MHz

¢ [#Res BW 100 kHz #VBW 300 kHz
1 simea  4visadem
:
6
i
$
ICenter 2.400000 GHz Span 10.00 MHz 10
[#Res BIW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)| :
[8PSK] Middle Channel BandEdge [8PSK] Middle Channel Spurlous
wmm Swaptih me T
| g Type: RMS. | #Avg Type: RMS
PHO Wide ~»— Tng Free Run quale. 1001100 RO Fast -+  Trig: Free Run AvgiHeld: 1001100
1FGain:Low tten: 24 d6 W Gabn:Low Atven: 24 dB
Ref Offset 6.34 dB Ref Offset 6.34 4B Mkr
[ogeicyRef 20.00 dBm 8 B 10 g Re(r}zn.nn dBm
¢
4
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VEW 300 kHz Sweep 972.3 ms (40001 pis)
m
i azio  sozadam
:
H
H
ICenter 2.441000 GHz ‘Span 5.000 MHz 10
[#Res B 100 kHz #VBW 300 kHz Sweep 2,667 ms (20001 pts)| : 5
= —
[8PSK] High Channel BandEdge [8PSK] ngh Channel Spurlous
wmm Swept SA
s

a.ug Type: RMS
AvgiHold: 1001100

whﬂnm« - Swapt SA

- I——

»A:Tpcms

PO W!dﬂ ~s  Trig: Free Run AvglHold: 1001100 P
1 Galn:Low Amen: 24 d8 W Gadn:Low ‘Atten: 24 dB
Ref Offset6.34 dB. Mikr Ref Offset6.34 48 L
1By Refl 20.00 dBm 7 j0ceiely_ Ref 20.00 dBm
(e of
0
Start 30 MHz Stop 26.50 GHz,
#Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
1N f 24798 GHz 6560 dBm
_ ' 268841GH2 50059 dBm
3
H
5
8
7
8
9
Center 2.483500 GHz Span 10.00 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) ; -
= - usa stanus
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FCC ID: ASLSMT819Y

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

Keysight Spectrum Analyzer - Swept SA

RL RF [soe DC [ | SENSE:INT] | ALIGN AUTO
#Avg Type: RMS
PNO: Wide —»— Trig: Free Run Avg|Held: 100/100
IFGain:Low Atten: 24 dB
Mkr1 2.399 904 0 GHZ|
Ref Offset 6.34 dB
10dBidiv  Ref 20.00 dBm -47.137 dBm
fLog
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMS»G STATUS
[BPSK Hopping Mode] High Channel BandEdge
Keysight Spectrum Analyzer - Swept SA =N =
RL | RF 50Q DC [ | SENSE:INT] ALIGN AUTO 10:13:12 PM Mar 28, 2016
#Avg Type: RMS TRACE 3456
PNO: Wide ~»— Trig: FreeRun Avg[Hold: 100/100 TYPE|M WA
IFGain:Low Atten: 24 dB petP
Mkr1 2.483 527 0 GHz
Ref Offset 6.34 dB
10 geiciv__Ref 20.00 dBm -54.576 dBm
0.0 ye
300
' @
- (
Center 2.483500 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
|MSG STATUS
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

9. RADIATED TEST RESULTS
9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is
set to transmit in a continuous mode.

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

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

9.2. TRANSMITTER ABOVE 1 GHz
9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

u ccln — e i 3 [
Trace Markers
Meter 3117(0016 Corrected Average . - N N .
Marker Frequency Reading Det 8717)_150 Path_2 Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.39 47.69 Pk 318 -29 50.49 - 74 -23.51 38 145 H
2 *2.351 49.58 Pk 317 -29 52.28 - - 74 -21.72 38 145 H
3 *2.39 36.53 V1TV 31.8 -29 39.33 54 -14.67 - - 38 145 H
4 *2.344 36.79 V1TV 317 -29 39.49 54 -14.51 - - 38 145 H

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

Pk - Peak detector
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

VERTICAL PEAK AND AVERAGE PLOT

" Ma 24
115
a °
PR TF R WU ULY WOPUP N PVTRIL WY IV Y AP VPO oy PR VP B TP o Atk '"M‘--J’.'wuiv}.-i-w.-mﬂm&uhl-‘I‘E\a‘v.kﬁ’:?ﬂn"ﬂ“‘"g | TR
45 : L 1 L X
4
41
g GH; B e o Foapai e q ‘e Hode:
Trace Markers
Meter 3117(0016 Corrected Average . L N N .
Marker F'e(gfr)‘cy Reading Det 8717)_150 Path_2 Reading Limit M(Z':)'" Tj:k\';'/m'; PK ("g;;g'" A(Z[;r"”t)h H(e'g})'t Polarity
: (dBuv) 619 (dBuv/m) | (dBuv/m) uv/m °8° cm
1 *2.39 44.14 Pk 31.8 -29 46.94 - 74 -27.06 117 254 \%
2 *2.345 48.82 Pk 31.7 -29 51.52 - - 74 -22.48 117 254 V
3 *2.39 36.46 V1TV 31.8 -29 39.26 54 -14.74 - - 117 254 Vv
4 *2.337 36.69 VTV 31.7 -29 39.39 54 -14.61 - - 117 254 \%

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

Pk - Peak detector
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA
Trace Markers

Meter 3117(0016 Corrected Average

Frequency N . - Margin Peak Limit PK Margin Azimuth Height N
Marker (GH2) F}Z':zljc)g Det 8716715150 Path_2 (dR;z:ill/nrﬁ) (déLr\r\/lltm) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
1 *2.484 46.46 Pk 32 -28.9 49.56 - 74 -24.44 139 138 H
2 *2.484 49.84 Pk 32 -28.9 52.94 - - 74 -21.06 139 138 H
3 *2.484 37.72 V1TV 32 -28.9 40.82 54 -13.18 - - 139 138 H
4 *2.484 37.94 V1TV 32 -28.9 41.04 54 -12.96 - - 139 138 H

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

Pk - Peak detector
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

VERTICAL PEAK AND AVERAGE PLOT

CdBu/m) Vert |

| W |
T e b *r‘j’m bbb 0 e A, e g gt i B iy e b i i e e [ et it gt gyl 40 ol e e e

Trace Markers
Meter 3117(0016 Corrected Average . . . . .
Marker | Freauency | o oding Det 8717)_150 Path_2 Reading Limit Margin | Peaklimit | PKMargin | Azimuth | Height | o .
(GHz) o) ir ooy | (duvm) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *2.484 45.54 Pk 32 -28.9 48.64 - 74 -25.36 80 398 V
2 2.516 49.4 Pk 32 -28.9 52.5 - - 74 -21.5 80 398 \Y
3 *2.484 36.56 V1TV 32 -28.9 39.66 54 -14.34 - - 80 398 \%
4 *2.484 36.72 V1TV 32 -28.9 39.82 54 -14.18 - - 80 398 \%

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

Pk - Peak detector
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

LOW CHANNEL DATA
Trace Markers
Meter 3117(0016 Corrected . . . . N .
Marker Frequency Reading Det 8717;_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuV) 619 (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

1 * 4.806 35.35 PK 34 -33.8 35.55 - - 74 -38.45 0-360 200 H
3 7.206 33.09 PK 35.7 -30.8 37.99 - - 74 -36.01 0-360 100 H
5 9.606 30.29 PK 37 -27.3 39.99 - - 74 -34.01 0-360 100 H
2 *4.801 35.97 PK 34 -33.8 36.17 - - 74 -37.83 0-360 200 \
4 7.209 32.91 PK 35.7 -30.8 37.81 - - 74 -36.19 0-360 100 \
6 9.603 30.51 PK 37 -27.3 40.21 - - 74 -33.79 0-360 200 \

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

PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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MID CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

MID CHANNEL DATA
Trace Markers
Meter 3117(0016 Corrected . . . . N .
Marker Frequency Reading Det 8717;_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuV) 619 (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

1 * 4.885 35.84 PK 34 -34 35.84 - - 74 -38.16 0-360 100 H
2 * 4.885 35.84 PK 34 -34 35.84 - - 74 -38.16 0-360 100 H
3 *7.325 32.25 PK 35.8 -30.8 37.25 - - 74 -36.75 0-360 100 H
5 9.771 30.45 PK 37.2 -26.5 41.15 - - 74 -32.85 0-360 100 H
4 *7.328 32.32 PK 35.8 -30.8 37.32 - - 74 -36.68 0-360 100 \
6 9.773 30.53 PK 37.2 -26.5 41.23 - - 74 -32.77 0-360 200 \

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

PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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FCC ID: ASLSMT819Y

HIGH CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16K23303-E3V3 DATE: MAY 13, 2016
FCC ID: ASLSMT819Y

HIGH CHANNEL DATA

Trace Markers

Marker Frequency R’g:éﬁ:g Det :gi;;gg;g path 3 c;;;zci;egd Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuV) 619 (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 * 4.965 34.99 PK 34.1 -34 35.09 - - 74 -38.91 0-360 100 H
3 *7.444 32.83 PK 35.8 -30.6 38.03 - - 74 -35.97 0-360 100 H
5 9.919 29.54 PK 37.4 -27.2 39.74 - - 74 -34.26 0-360 100 H
2 *4.963 35.3 PK 34 -34 353 - - 74 -38.7 0-360 100 \
4 *7.449 32.85 PK 35.8 -30.6 38.05 - - 74 -35.95 0-360 200 \
6 9.922 30.12 PK 37.4 -27.2 40.32 - - 74 -33.68 0-360 100 \

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

PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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9.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

u ccln — e i 3 [
Trace Markers
Meter 3117(0016 Corrected Average . . N N .
Marker Frequency Reading Det 8717)_150 Path_2 Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) | (dBuv/m) (@8) (dBuv/m) a8) (Degs) fem)

1 *2.39 45.79 Pk 31.8 -29 48.59 - - 74 -25.41 38 145 H

2 *2.343 49.31 Pk 317 -29 52.01 - - 74 -21.99 38 145 H

3 *2.39 36.58 V1TV 31.8 -29 39.38 54 -14.62 - - 38 145 H

4 *2.39 36.69 V1TV 31.8 -29 39.49 54 -14.51 - - 38 145 H

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

Pk - Peak detector
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VERTICAL PEAK AND AVERAGE PLOT
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Trace Markers
Meter 3117(0016 Corrected Average . . N N .
Marker Frequency Reading Det 8717)_150 Path_2 Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *2.39 45.71 Pk 31.8 -29 48.51 - 74 -25.49 117 254 \
2 *2.387 49.25 Pk 31.8 -29 52.05 - - 74 -21.95 117 254 \
3 *2.39 36.32 V1TV 31.8 -29 39.12 54 -14.88 - - 117 254 \
4 *2.368 36.6 V1TV 31.8 -29 39.4 54 -14.6 - - 117 254 \

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

Pk - Peak detector
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