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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + Bluetooth/BLE, DTS b/g/n and ANT+
MODEL NUMBER: SM-G610F/DD, SM-G610F/DS

SERIAL NUMBER: 5203a883e8304309, R38H70DHYVE (SM-G610F/DD, RADIATED);

R38HG60EJB6X (SM-G610F/DS, RADIATED);
R38H60EJBGD (SM-G610F/DD, CONDUCTED)

DATE TESTED: JUL 18, 2016 - AUG 08, 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:
CY Choi Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
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%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

SM-G610F/DD and SM-G610F/DS are same hardware.
But travel charger and data cable of these two model were different.

In accordance with difference of travel charger and data cable, AC power line conducted test
and radiated emmisions test below 1GHz were conducted by each model.
SM-G610F/DD was used for the other tests.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Power Output Power Output Power

MHz Mode dBm mW
[MHz] Vode [dBm] [mw]
Basic GFSK Average 9.530 8.974

Peak 10.105 10.245

2402-2480 | Enhanced Pi/4-DPSK Average 2620 3.648
Peak 8.025 6.346

Enhanced 8PSK Average 5.630 3.656

Peak 8.397 6.914

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 -2.1 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.

Page 7 of 81

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: 16K23775-E3V1
FCC ID: A3LSMG610F

DATE: AUG 08, 2016

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

m SM-G610F/DD

Charger SAMSUNG EP-TAS0IWE DK2H418VS/A-E N/A
Data Cable SAMSUNG EP-DG915UWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

m SM-G610F/DS

Charger SAMSUNG EP-TAS0EWE DK4H426VS/A-E N/A
Data Cable SAMSUNG ECB-DUG68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
1/0 CABLES
1 DC Power 1 Mini-USB Shielded 0.8m N/A
2 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 EUT

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 09-20-16
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 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
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 5GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17542 016 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
Combiner WEINSCHEL 1575 2152 08-20-16
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7. SUMMARY TABLE

Test

Test

FCC Part Section Test Description Test Limit Condition Result Worst Case
2.1049 Occupied Band width (99%) N/A Pass 1.200 MHz
2.1051, 15.247 (d) Band Edge / Conducted -20dBc Pass | -37.394 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 10.(‘:30e53ﬁ)8m
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 0.34632 sec
15.207 (a) AC Power I._|n¢..=: conducted Section 10 Power Line Pass 56.07 dBuV
emissions conducted (Qp)
15.205, 15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass 43'82(25;1\//"]
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8. ANTENNA PORT TEST RESULTS
20 dB AND 99% BANDWIDTH

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 =
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] [KHz]
Low 2402 1.051 927.890
Mid 2441 1.050 903.540
High 2480 1.051 930.010
Worst 1.051 930.010

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.298 1.194
Mid 2441 1.351 1.194
High 2480 1.295 1.200
Worst 1.351 1.200

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.314 1.196
Mid 2441 1.313 1.196
High 2480 1.315 1.198
Worst 1.315 1.198
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8.1.4. 20 dB AND 99% BANDWIDTH PLOTS

GFSK BANDWIDTH
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[99% BandW|dth] GFSK Low CH
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Pi/4-DQPSK BANDWIDTH
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=3
05:56:33 Pl 15, 2016

Conter Frog: 2402000000 GHz Radio Sta; None

usa sTATL

FGainiow  Anen: 008 Radio Device: BTS AFGain:Low #anen: 30 66 Radio Davice: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log. Log ‘
URL LR T LRRRLLLLL BERLIELER LA LILLLRRRI LI ALEEL] LLALANELLAL)

Center 2.402 GHz Span 3 MHz, Center 2.402 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 11.5 dBm Occupied Bandwidth Total Power -0.28 dBm

1.1968 MHz 1.1940 MHz
Transmit Freq Error 11.607 kHz OBW Power 99.00 % Transmit Freq Error 11.355 kHz OBW Power 99.00 %
x dB Bandwidth 1.298 MHz x dB -20.00 dB x dB Bandwidth 1.314 MHz x dB =20.00 dB

sramss,

[20dB BandW|dth] Fi/4-DQPSK Middie CH_

wwm nm...am To
559 P ul 15, 2016
Radio st None

| pcar Ered

AvglHold: 100100

FGainiow | SAtten: 308 Radio Device: BTS

[99% BandW|dth]] Pi/4-DQPSK Middle CH_

me Ot S

—

mFGsinLow

48 PH1ui 19, 2016
Center Freq: 2441000000 GHz Radio Sta: None

Radio Device: BTS

-

10 dBldiv Ref 20.00 dBm 10 dBIdiv Ref 20.00 dBm
Log Log T T
| |
i i
Center 2.441 GHz Span 3 MHz Center 2.441GHz o T T T spana e
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms) #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupled Bandwidth Tatal Power 11.8 dBm Occupied Bandwidth Total Power 0.00 dBm
1.1991 MHz 1.1941 MHz
Transmit Freq Error 16.218 kHz OBW Power 99.00 % Transmit Freq Error 16.727 kHz OBW Power 99.00 %
x dB Bandwidth 1.351 MHz x dB -20.00 dB x dB Bandwidth 1.313 MHz xdB -20.00 dB

s

sTaTs

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

[99% BandW|dth] Pi/4-DQPSK High CH

D —
5 15,2016
E.wlw-iﬂ‘d Noﬂo

| C'Hw'ﬁlﬂ ZWG
“AvglHold: 100100

HFGalrclow

R —

]

e Trig: Free Run

[
05:56:54 PMJuI 1, 2016

“Conte Frog; 2400900000 Gz Radio Ste; None

Radio Device: BTS

saren: 30d5 Ragio Device: BTS AFGinLow BAmen: 30 66
10 dBidiv Ref 20.00 dBm Lf dBIdiv Ref 20.00 dBm
Log o
| ‘
ld0d kLR k] I B LILLRLLL bl
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 11.0 dBm Occupied Bandwidth Total Power -0.88 dBm
1.1989 MHz 1.2002 MHz
Transmit Freq Error 18.713 kHz OBW Power 99.00 % Transmit Freq Error 11.124 kHz OBW Power 99.00 %
x dB Bandwidth 1.295 MHz x dB =20.00 dB x dB Bandwidth 1.315 MHz x dB =20.00 dB
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8PSK BANDWIDTH

[20dB BandW|dth] 8PSK Low CH

[99% Bandwidth] 8PSK Low CH

www— Qecupiad BW ﬂi Keysight Spectrum Anabyrer - Occupied BW lola
3 2 19, 2005 AL E T 055817 PHO 19,2015
| CcnurFrlq ZMWGN R.lﬂln Snd Noﬂl | Center Freg: 2.402000000 GHz Radio Std: None
- AvglHold: 100100 e Trig: Free Run
FGainLow sanen: 3008 Radio Device: BTS AFGainLow #anen: 30 66 Radio Device: BTS

10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log. Log
Center 2.402 GHz Span 3 MHz Center 2402GHz T o ~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 11.6 dBm Occupied Bandwidth Total Power -0.23 dBm

1.1805 MHz 1.1959 MHz

Transmit Freq Error 26.997 kHz OBW Power 99.00 % Transmit Freq Error 22.021 kHz OBW Power 99.00 %

x dB Bandwidth 1.314 MHz x dB -20.00 dB x dB Bandwidth 1.280 MHz x dB -20.00 dB
s sTar sramus

[20dB BandW|dth] 8PSK Mlddle CH

wwm nm...am

| e eq

- Trig: AvglHold: 100100
F GaincL ow #htten: 30 dB

R T
55454 PMR 15, 2018
Radio St Noma

Radio Device: BTS

[99% BandW|dth]] 8PSK Middle CH

Ws..m...m nm.pulw

05.58:00 PHul 15, 2016
Radio Sta: None

Center Freq: 2441000000 GHz

2

mFGsinLow Radio Device: BTS

10 dBldiv Ref 20.00 dBm

0B Ref 20.00 dBm

iCenter 2.441 GHz

Span 3 MHz

#Sweep 100 ms|

Center 2441GHz " Span3iMHz

#Res BW 30 kHz VEW 300 kHz
Occupled Bandwidth Total Power 12.0 dBm
1.1830 MHz
Transmit Freq Error 31.472kHz  OBW Power 99.00 %
x dB Bandwidth 1.313 MHz xdB -20.00 dB
- srans

#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power -0.10 dBm
1.1962 MHz
Transmit Freq Error 31.112 kHz OBW Power 99.00 %
x dB Bandwidth 1.278 MHz xdB -20.00 dB
s o

[20dB BandW|dth] 8PS High CH

[99% BandW|dth] 8PSK High CH

D —

Radio $1d: Nory

[
05:56:42 PMJul 1, 2016

R —

| C'Hw'ﬁlﬂ ZWG 1 Iﬁ«l‘ﬂu Frea: :uoooooou Ghl Radlo $td: Nene
o) “AvglHotd: 100100 e Trig: Free Run
#IFGancLow sarten: 3008 Radio Device: BTS M Gain:Low anen: 30 66 Radio Device: BTS
10 dBidiv Ref 20.00 dBm LC dBidiv Ref 20.00 dBm
Leg g T
| !
| 1
’ (
lCenter 2.48 GHz Span 3 MHz| Center 248 GHz T o 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 11.1 dBm Occupied Bandwidth Total Power -0.97 dBm
1.1838 MHz 1.1977 MHz
Transmit Freq Error 35.328 kHz OBW Power 99.00 % Transmit Freq Error 38.023 kHz OBW Power 99.00 %
x dB Bandwidth 1.315 MHz x dB =20.00 dB x dB Bandwidth 1.313 MHz x dB =20.00 dB
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FCC ID: ASLSMG610F

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

HOPPING FREQUENCY SEPARATION PLOT

Keysight Spectrum Analyzer - Swept SA
RL R 0 DC

05:49:36 PM

#Avg Type: RMS TRAC
PHO:Wide oo Trig: FreeRun Avg|Hold:>100/100 P
IFGain:Low Atten: 30 dB DE

10 dBrdiv. - Ref 20.00 dBm
Log

Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
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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.

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (1 00 MHZ SPAN)

KMSpeﬂmmmmn Swept S o |-
1 CORREC I 6
ﬁAvg Type: RMS TRACE 56
PNO: Fast ) Trig: FreeRun Avg|Hold:>100/100 TPE| My
IFGainilow ~  Atten: 30 dB oet|P
10 dgidiv. Ref 20.00 dBm
Log
Start 2.39000 GHz Stop 2.49000 GHz
H#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
s
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Keytight Spectrum Anshyzer - Swept 54 i o)
AL W E CoRsEC AL1EN & 05:40:26 PM )19, 2016
) Trig: Free R AHoIGS 1001100 el
e e cerl?
10 dBjdlv  Ref 20.00 dBm
Log
st
1 SEGMENT
2400 to 2430 MHz
Start 2.40000 GHz Stop 243000 GHz
es BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
G —
= = — I .”tAv'Typ- RMS
BRO:Wide (o0 Trig: FreeRun Avg|Hold:> 1001100
IFGain:Low Atten: 30 dB
10 deidiv. - 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
usa E——
Keysight Spectrum Analyzer - Swept SA. =t
RL 508 DC | CORREC TG AUTO 05:43:16 PMu 19,2016
l Trig: Free Ry :AVHH“I’g::Jng '“:;f:\:ﬁ
Foanion At 2048 S e
10 dBidiv. - Ref 20.00 dBm
Log
d
3" SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts,
sc s
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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 0.382 32 0.122336 0.4 -0.2777
DH3 1.636 16 0.261760 0.4 -0.1382
DH5 2.886 12 0.346320 0.4 -0.0537

DH Packet Pulse Number of [ Average Time Limit Margin
Width Pulses in of Occupancy

[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.382 8 0.030584 0.4 -0.36942
DH3 1.636 4 0.065440 0.4 -0.33456
DH5 2.886 3 0.086580 0.4 -0.31342
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DH1
Keysight Spectrum Analyzer - Swept SA [ fl-ep-
RL RF 500 DC CORREC SENSE:INT| | ALIGN AUTO 05:47:38 PMJul 19, 2016
Trig Delay-50.0 ps #Avg Type: RMS
PNO: Fast ~»— Trig:RFBurst
IFGain:Low Arten: 30 dB
AMKr2 382.3 ps
10 cBidiv  Ref 20,00 dBm -0.71 dB
Log
DH1
Pulse Width
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts)
MSG STATUS
e ST S o ) " E=R/f°R >
RL RF 09 DC CORREC | ‘EFN‘:F I_IET:_ AI_]GI_I Al!T_T. el - 05 44:_IT_P_’_-1 Jul 19,2016
#Avg Type: RMS TRACE 345
PNO: Wide -+ 1rig: FreeRun }
IFGain:Low Atten: 30 dB
10 dBidiv. Ref 20.00 dBm
Log
DH1
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 (20001 pts
IMSG STATUS
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Keysight Spectrum Analyzer - Swept SA [ro-fl-ep-
RL RF 500 DC CORREC SENSE:INT| | ALIGN AUTO 05:46:53 PMJul 19, 2016
Trig Delay-200.0 s #Avg Type: RMS
PNO: Fast ~»— Trig: RFBurst
IFGain:Low Arten: 30 dB
AMKr2 1.636 ms
10 dBidiv. - Ref 20,00 dBm -0.47 dB
Log
DH3
Pulse Width
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
MSG STATUS
e ST S o ) " E=R/f°R >
RL RF 509 DC CORREC | SENSE:NT] ALGNAUTO [ 05:44:36 PH Jul 19, 2016
#Avg Type: RMS TRACE 345
PNO: Wide -+ 1rig: FreeRun }
IFGain:Low Atten: 30 dB
10 dBidiv. Ref 20.00 dBm
Log
DH3
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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Keysight Spectrum Analyzer - Swept SA [ fl-ep-
RL RF 500 DC CORREC SENSE:INT| | ALIGN AUTO 05:45:54 PMJul 19, 2016
Trig Delay-300.0 s #Avg Type: RMS
PNO: Fast ~»— Trig:RFBurst
IFGain:Low Arten: 30 dB
AMKr2 2.886 ms
10 dBidiv. - Ref 20,00 dBm -0.63 dB
Log
DHS5
Pulse Width
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts)
MSG STATUS
e ST S o ) " E=R/f°R >
RL RF 509 DC CORREC | SENSE:NT] ALGNAUTO [ 05:44:53 PHJul 19, 2016
#Avg Type: RMS TRACE 345
PNO: Wide ~»— 1rig: FreeRun }
IFGain:Low Atten: 30 dB
10 dBidiv. Ref 20.00 dBm
Log
DH5
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 (20001 pts
IMSG STATUS
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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
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 10.033 21 -10.967
Middle 2441 10.105 21 -10.895
High 2480 9.211 21 -11.789
Worst 10.105 21 -10.895
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 7.784 21 -13.216
Middle 2441 8.025 21 -12.975
High 2480 7.068 21 -13.932
Worst 8.025 21 -12.975
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 8.226 21 -12.774
Middle 2441 8.397 21 -12.603
High 2480 7.439 21 -13.561
Worst 8.397 21 -12.603
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8.5.4. OUTPUT POWER PLOTS

GFSK OUTPUT POWER

Eeyught Spectrum Anshzer - Saept SA
RL [ [« C 16N 0z
#Avg Type: RMS
PRGFast -+~ Trig: FreeRun AvglHeld: 100400
IFGain:Low Atten: 30 dB )
10 caldiv Ref 20.00 dBm
Low CH
Center 2.402000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa
Keysight Spactrum Analyzer - Swept S4 D— =1
e " s
1 #Avg Type: RMS
PG Fast -~ Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 30 dB
Nk
10 d8/div - Ref 20.00 dBm
Log
Middle CH
Center 2.441000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa sTarus
Kepiight Spectrum Analpeer - Swept SA - [
RL o 16N AUT @
#Avg Type: RMS :
PG Fast s~ Trig: FreeRun AvglHold: 100/100
\FGainiLow Anen: 30 dB
Mk 03
108/ Ref 20,00 dBm 9
Log
High CH
Center 2.480000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa STATUS
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Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Anslyaer - Swept SA [N
RL [ ALIGN AUT 02:25:29 PMIU 19, 2016
#Avg Type: RMS TRACE[[ > 345 6
PHO: Fast ~»—  Trig: Free Run AvglHold: 100/100 TYPElM
IFGain:Low Atten: 30 dB oeTlP
Mkr1 2.401 862 5 GHz|
10deidv  Ref 20.00 dBm 7.784 dBm|
Log
¢
Pi/4-DPSK
Low CH
Center 2.402000 GHz Span 10.00 MHz|
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)|
uso —
Kepiight Spectrum Ansyzer - Swept SA =
RL FF 1] C ORRE SENSE:INT ALIGN 4UTO 02:26:29 PMIu 19, 2016
#Avg Type: RMS TRACE[ S 345 6|
PRG Fost ~»—  Trig: Free Run AvglHold: 100100 TreElM
IFGain:Low Attan: 30 dB oeT|P
Mkr1 2.441 122 5 GHZ]
10 deldiv - Ref 20.00 dBm 8.025 dBm|
Log
L)
Pi/4-DPSK
Middle CH
Center 2.441000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
isa starus
Keysight Spectrum Anlyzer - Swept S =i
RL RF 502 DC ALIGN AUTO 02:27:37 PMJul 15, 2016
] BAvg Type: RMS Ace] 56
FRO Fost -+~ Trig: FreeRun Avg[Hold: 1001100 TYPE|M et
IFGain:Low Atten: 30 dB eT|P
Mkr1 2.480 072 5 GHz|
10dB/Giv  Ref 20.00 dBm 7.068 dBm|
Log
\
Pi/4-DPSK
High CH
Center 2.480000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)|
se starus
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8PSK OUTPUT POWER

Keysight Spectrum Anslyaer - Swept SA [N
RL = E ALIGN AUT 02:25:50 PMJul 29, 2016
#Avg Type: RMS T[T 305 §
PG Fast ~—»— Trig: Free Run AvglHold: 1001100 TYPEIM
IFGain:Low Atten: 30 dB oeT|P
Mkr1 2.402 089 5 GHz
108/ Ref 20.00 dBm 8.226 dBm
Log
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)|
usa —
Keysight Spectrum Anshyzer - Swept SA o-|la-
RL RF 50 0 C ALIGN AUTO 02:26:11 PMIul 19, 2016
| Avg Type: RMS TRACE] 5558
RO Fost —+— Trig: FreeRun Avg[Hold: 1001100 TreElM
IFGain:Low Attan: 30 dB oeT|P
Mkr1 2.441 020 5 GHz
104cry Ref 20.00 dBm 8.397 dBm
Middle CH
Center 2.441000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usc starus
Keysight Spectrum Analyzer - Swept SA -]
RL RF 508 DC ALIGN AUTO 02:27:51 PMJul 15, 2016
BAvg Type: RMS Ace] 56
PG Fast -+~ Trig: FreeRun Avg[Hold: 1001100 TYPE(M A
IFGain:Low Atten: 30 dB eT|P
Mkr1 2.479 966 5 GHz|
10dB/Giv  Ref 20.00 dBm 7.439 dBm|
Log
High CH
Center 2.480000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)|
se starus
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REPORT NO: 16K23775-E3V1 DATE: AUG 08, 2016

FCC ID: A3LSMG610F

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 9.530 8.97
Middle 2441 9.520 8.95
High 2480 8.430 6.97
8.6.2. DATA RATE Pl/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.550 3.59
Middle 2441 5.620 3.65
High 2480 4.600 2.88

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.590 3.62
Middle 2441 5.630 3.66
High 2480 4.620 2.90
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REPORT NO: 16K23775-E3V1 DATE: AUG 08, 2016
FCC ID: A3LSMG610F

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: 16K23775-E3V 1
FCC ID: ASLSMG610F

DATE: AUG 08, 2016

8.7.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode
[GFSK] Low Channel BandEdge
wmmmm wsa [E=RE =
CORREC SENSE:INT ALIGH AUTO 06:02:41 PMJul 19, 2016
] #Avg Type: RMS = 5§
PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
10 dBidiv. - Ref 20.00 dBm
Log
Center 2.400000 GHz Span 10.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts]
MG STATUS
[GFSK] Low Channel Spurlous
WWNMMM« ER Lolle
| CORREC SENSE:INT] ALIGN AUTO 07:12:32 PMJul 19, 2016
| #Avg Type: RMS TRACE 5
PN Fast ~»— Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
10 de/div__ Ref 20.00 dBm
Log O
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]
| FUNCTION | FUNCTION WIDTH Fi D 3 7

] | (|
N f 2.4017 GHz 8.947 dBm
N f 4.804 5 GHz -42.881 dBm
N f 26.412 6 GHz -37.856 dBm

STATUS
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REPORT NO: 16K23775-E3V 1
FCC ID: ASLSMG610F

DATE: AUG 08, 2016

[GFSK] Mid Channel BandEdge
wwmw “SweptSh [E=SE
RL Fi | CORREC | SENSE:INT ALIGN AUTO | 06:01:48 PMJul 19, 2016
#Avg Type: RMS ACE 3
PNO: Wide -+~ Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
Mkr1 2.441 036 00 GHZ
10 dBldiv  Ref 20.00 dBm 9.051 dBm
Log
Center 2.441000 GHz Span 5.000 MHz|
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS
[GFSK] Mid Channel Spurious
Mmmm wsa [ | & el
CORREC SENSE!INT ALIGN AUTO 07:15:43 PM Jul 19, 2016
#Avg Type: RMS ACE 3456
PNO: Fast ~»—  1rigi Free Run Avg|Hold: 1001100 TYPE|M
IFGain:Low Atten: 30 dB DET|P
Mkr3 26.245 2 GHz
10 deidiv__ Ref 20.00 dBm -38.187 dBm
Log
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
| MODE x| v | FUNCTION | FUNCTIOKWIDTH
N f 24414 GHz 8.837 dBm
N f 4.882 6 GHz -43.433 dBm
N f 26.245 2 GHz -38.187 dBm
STATUS
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REPORT NO: 16K23775-E3V 1 DATE: AUG 08, 2016
FCC ID: ASLSMG610F

[GFSK] High Channel BandEdge

wwmw “SweptSh [E=SE
RL E T CoRReC T sensean ALIGN AUTO | 06:06:37 PMul 19, 2016
#Avg Type: RMS ACE 3
PNO: Wide -+~ Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
Mkr1 2.48
10 dBidiv ~ Ref 20.00 dBm
Log
Center 2.483500 GHz Span 10.00 MHz|
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
[GFSK] High Channel Spurious
Mmmm wsa ==
CORREC SENSE:INT ALIGN AUTO 07:17:46 PM Jul 19, 2016
#Avg Type: RMS ace o
PNO: Fast ~s— Trig: FreeRun Avg|Held: 1001100 TYPEIM
IFGain:Low Atten: 30 dB DET|P
Mkr3 26.266 4 GHz
10 dB/div__Ref 20.00 dBm -38.571 dBm
Log O
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]

| FUNCTION | FUNCTION WIDTH

N f 2.480 5 GHz 7.289 dBm
N i 4.960 0 GHz -44.839 dBm
N f 26.266 4 GHz -38.571 dBm

STATUS
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REPORT NO: 16K23775-E3V 1
FCC ID: ASLSMG610F

DATE: AUG 08, 2016

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

KeysghtSpectum Analye  Swept SA o
RL RF CORREC ALIGN AT 06:04:38 PMJul 19, 2016
| #Avg Type: RMS TRACE 56
PNO:Wide o Trig: FreeRun Avg|Hold:>100/100 TYEE M
IFGain:Low Atten: 30 dB DET
Mkr1 2.399 965 5 GHZ
10 dBidiv. - Ref 20.00 dBm -47.155 dBm
Log
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

xqagnspmmamym quxsa [=2 2
RL | CORREC [ sense:InT| [ ALIGN ANTO | 06:08:20 PMJul 19, 2016
| #Avg Type: RMS A 56
PNO: Wide G Trig: Free Run Avg|Hold:>100/100
IFGain:Low Amen: 30 dB
Mkr1 2.483 6300 uHL
j0dBiciv__Ref 20.00 dBm -51.461 dBn
og

Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)]
s STATUS
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REPORT NO: 16K23775-E3V 1
FCC ID: ASLSMG610F

DATE: AUG 08, 2016

Pl/4-DQPSK Mode

[P1/4-DQPSK] Low Channel BandEdge

Wmmmawwsﬁ o | sl

LIG 06:11:21 PMJul 19, 2016
Mug Type RMS 3 3145 6

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

-m- L 1 FUNCTION ] FUNCTION WDT
2.4017 GHz 4.314 dBm
2 N f 25,5987 GHz -38.332 dBm
3
4
5
6
T
8
9
10
1"
MsG STATUS

PNO: Hm o Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
10 dBidiv.~ Ref 20.00 dBm
Log
|Center 2,400000 GHz Span 10.00 MHz|
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
L= STATUS
[P1/4-DQPSK] Low Channel Spurious
ﬂ:yiﬂipndrumﬂnilﬂ:r Smptsa (=
CORREC SENSE:IN ALIGN AUTO 07:10:31 PMJul 19, 2016
| #Awg Type: RMS TRACE 56
FHO Fast ~»-  Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Anen: 30 dB
ﬂ%;ﬁB"du.- Ref 20.00 dBm
Start 30 MHz Stop 26.50 GHz
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REPORT NO: 16K23775-E3V 1
FCC ID: ASLSMG610F

DATE: AUG 08, 2016

[P1/4-DQPSK] Mid Channel BandEdge

wwmw Sweptsh =
AL R CORREC [ sensean ALIG 06:09:49 PMJul 19,2016
J Mvg Type: RMS ACE 3
PNO: Wide -+~ Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30dB
Mkr
10 dBidiv ~ Ref 20.00 dBm
Log
Center 2.441000 GHz Span 5.000 MHz|
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS

[P1/4-DQPSK] Mid Channel Spunous

Mmmm smxsa

ALIGN AUTO
#Avg Type: RMS

Lo | o el

07:08:25 PM Jul 19, 2016
ACE S 6

PNO: Fast ~»—  1rigi Free Run Avg|Hold: 1001100 TYPE|M
IFGain:Low Atten: 30 dB DET|P
Mkr2 26.270 4 GHz
10 dB/div__Ref 20.00 dBm -37.394 dBm
Log
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]
WAy m-——_m FUNCTION WIDTH
2.440 B GHz 4.700 dBm
N f 26.270 4 GHz -37.394 dBm

STATUS
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REPORT NO: 16K23775-E3V 1 DATE: AUG 08, 2016
FCC ID: ASLSMG610F

[PI/4-DQPSK] H|gh Channel BandEdge

wwmw “SweptSh [E=SE
RL ® [ Correc T sensean ALIG 06:16:15 PMJul 19, 2016
Mvg Type: RMS ACE 3
PNO: Wide -+~ Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
Mkr1 2.484 099 0 GHZ
10 deidiv~ Ref 20.00 dBm -51.936 dBm
Log
Center 2.483500 GHz Span 10.00 MHz|
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
[P1/4-DQPSK] High Channel Spurlous
Mmmm wsa [ | el
CORREC SENSE:INT ALIGN AUTO 07:06:07 PM Jul 19, 2016
#Awg Type: RMS ace S 6
PNO: Fast ~»—  1rigi Free Run Avg|Hold: 1001100 TYPE|M
IFGain:Low Atten: 30 dB DET|P
Mkr2 26.311 4 GHz
10 dB/div__Ref 20.00 dBm -37.846 dBm
Log
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]

| FUNCTION | FUNCTION WIDTH

N f 2.479 B GHz 3.186 dBm
N i 26.311 4 GHz -37.846 dBm

STATUS
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REPORT NO: 16K23775-E3V 1
FCC ID: ASLSMG610F

DATE: AUG 08, 2016

BandEdge Emission at Pl/4-DQPSK Hopping Mode

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

KeyightSpectrum Anale - Suept SA o
RL RF CORREC ENSE:INT| ALIGN AUT 06: JEWPHJU“‘? 2016
| #Avg Type: RMS TRACE| 56
PNO:Wide ) Trig: FreeRun Avg|Held:>100/100 TYRE(MY A
IFGain:Low Atten: 30 dB oeTlP
Mkr1 2.399 751 5 GHz
10 derdiv - Ref 20.00 dBm -51.956 dBm
Log
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts|

Msa

STATUS.

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

xqagnsp-nmmmmu qunsa
RL C

[=mr2

| CORREC [ sense:InT| [ ALIGN AUTO 06:18:37 PMJul 19, 2016

m\vg Type: RMS

Trig: Free Run Avg|Hold:>100/100

cinde & Atten: 308

IFGain:Low

10 de/div. - Ref 20.00 dBm

Log

Mkr1 2.484 5450 uh
-51.626 dBmr

Center 2.483500 GHz
#Res BW 100 kHz

Span 10.00 MHz

#VBW 300 kHz Sweep 5.333 ms (20001 pts)]

Msc

STATUS.
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REPORT NO: 16K23775-E3V 1
FCC ID: ASLSMG610F

DATE: AUG 08, 2016

8PSK Mode

[BPSK] Low Channel BandEdge

Wmmnm Swept SA

PNO: Wide -+~ 1rig: Free Run
IFGain:Low Atten: 30 dB

LIGN AUTO | 06:21:30 pruu\ 19,2016
#Avg Type: RMS 3 I"

P o

Avg|Held: 100100

10 dBidiv. Ref 20.00 dBm
Log

Center 2,400000 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz,
Sweep 5.333 ms (20001 pts)

MSG

STATUS

[8PSK] Low Channel Spurlous

wSpndrum Analyzer - Smptsa =R
RL CORREC ALIGN AUTO 07:01:32 PMJul 19, 2016
#Avg Type: RMS ACE 345
PNO: Fast ~+—  Trig: FreeRun Avg|Hold: 100100
IFGain:Low Arten: 30 dB
D%gafdw Ref 20.00 dBm
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]

[ ]
2.4017 GHz 4.306 dBm
N f 26,371 0GHz -37.622 dBm

STATUS
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FCC ID: ASLSMG610F

DATE: AUG 08, 2016

[BPSK] Mid Channel BandEdge

wwmw st
RL R CORREC

ALIGN AUTO |
#Avg Type: RMS

[E=RE]

06:20:04 PMJul 19, 2016

PNO: Wide -+~ Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
Mkr1 2.440 866 00 GHZ
ﬂggﬂmiv Ref 20.00 dBm 4.961 dBm
Center 2.441000 GHz Span 5.000 MHz|
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS

[8PSK] Mid Channel Spurlous

Mmmm smxsa

CORREC

ALIGN AUTO
#Avg Type: RMS

o | o |l

06:57:06 PM Jul 19, 2016
ACE 5

PNO: Fast ~s— Trig: FreeRun Avg|Held: 1001100 TYPEIM
IFGain:Low Atten: 30 dB DET|P
Mkr2 26.300 8 GHz
[ogeidy__Ref 20.00 dBm -37.743 dBm|
o
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]
KR MODE m-—_m FUNCTION WADTH
2.440 B GHz 4.729 dBm
N f 26.300 8 GHz -37.743 dBm

STATUS
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FCC ID: ASLSMG610F

[BPSK] High Channel BandEdge

wwmw “SweptSh [E=E
RL E T CoRReC T sensean ALIGN AUTO | 06:25:25 PMJul 19, 2016
#Avg Type: RMS ACE 3
PNO: Wide -+~ Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
Mkr1 2.483 538 0 GHZ
19 dBudiy Ref 20.00 dBm -51.384 dBm
Center 2.483500 GHz Span 10.00 MHz|
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
[8PSK] High Channel Spurious
wmmm wsa —
CORREC SENSE:INT ALIGN AUTO 07:03:42 PM Jul 19, 2016
#Avg Type: RMS ace r
PNO: Fast ~s— Trig: FreeRun Avg|Held: 1001100 TYPEIM
IFGain:Low Atten: 30 dB DET|P
Mkr2 24.027 7 GHz
[ogeidy__Ref 20.00 dBm -39.228 dBm|
0
Start 30 MHz Stop 26.50 GHz
es BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]

| FUNCTION | FUNCTION WIDTH

N f 2.479 B GHz 3.575dBm
N i 24.027 7 GHz -39.228 dBm

STATUS
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FCC ID: ASLSMG610F

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

KeyightSpectrum Anale - Suept SA o
RL RF CORREC ALIGN AUT 06:24:08 PMJul 19, 2016
| #Avg Type: RMS TRACE| 56
PNO:Wide ) Trig: FreeRun Avg|Held:>100/100 TYRE[M
IFGain:Low Atten: 30 dB
Mkr1 2.399 510 0 GHz
10 dBidiv. - Ref 20.00 dBm -50.924 dBm
Log
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts|
MSG STATUS.
[BPSK Hopping Mode] High Channel Band Edge
xqagnspmmamym quxsa [=mr2
RL | CORREC SENSE:IN [ ALIGN AUTO 06:27:16 PMJul 19, 2016
N g . #Avg Type: RMS . 56
PNO: Wide ~+— 1rig: Free Run Avg|Held: 100/100
IFGain:Low Amen: 30 dB
Mkr1 2.483 791 5 GHz
10 dBidiv. - Ref 20.00 dBm -52.549 dBm
Log
4
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts]
sc sTATUS
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REPORT NO: 16K23775-E3V1
FCC ID: A3LSMG610F

DATE: AUG 08, 2016

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Limits for radiated disturbance of an intentional radiator

Frequency range (MHz) Limits (uV/m) Measurement Distance (m)
0.009 - 0.490 2400/ F (kHz) 300
0.490 -1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 -216 150** 3
216 - 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. §§ 15.231 and 15.241.
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REPORT NO: 16K23775-E3V1 DATE: AUG 08, 2016
FCC ID: A3LSMG610F

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. 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.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uV/m)
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9.2. TRANSMITTER ABOVE 1 GHz
9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

Trace Markers
Meter 3117(0016 Corrected Average . . . N B
Frequency ) ) o Margin Peak Limit PK Margin Azimuth Height .
Marker Reading Det 8717)_150 Path_2 Reading Limit Polarity
(GHe) (dBuv) 619 (dBuv/m) | (dBuV/m) (d6) (dBuv/m) (d6) (Degs) fem)

1 *2.39 44.07 Pk 31.8 -29 46.87 - - 74 -27.13 170 373 H
2 *2.387 48.39 Pk 31.8 -29 51.19 - - 74 -22.81 170 373 H
3 *2.39 35.86 VALT 31.8 -29 38.66 54 -15.34 - - 170 373 H
4 *2.36 36.4 VALT 317 -29 39.1 54 -14.9 - - 170 373 H

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16K23775-E3V1 DATE: AUG 08, 2016
FCC ID: A3LSMG610F

VERTICAL PEAK AND AVERAGE PLOT

P = o b, s e i 0, g A m S i
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Trace Markers
Meter 3117(0016 Corrected Average . . . N N
Frequency ) ) . Margin Peak Limit PK Margin Azimuth Height .
Marker (GH) Reading Det 8717)_150 Path_2 Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuY) 619 (dBuv/m) | (dBuV/m) €
1 *2.39 45.43 Pk 31.8 -29 48.23 - - 74 -25.77 238 329 Vv
2 *2.384 48.7 Pk 31.8 -29 51.5 - - 74 -22.5 238 329 Vv
3 *2.39 35.88 VALT 31.8 -29 38.68 54 -15.32 - - 238 329 Vv
4 *2.351 36.35 VALT 31.7 -29 39.05 54 -14.95 - - 238 329 Vv

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16K23775-E3V1 DATE: AUG 08, 2016
FCC ID: A3LSMG610F

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA
Trace Markers

Meter 3117(0016 Corrected Average

Frequency ) ) . Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) Reading Det 8717)_150 Path_2 Reading Limit (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuv) 619 (dBuv/m) | (dBuv/m) 8
1 *2.484 45.67 Pk 32 -28.9 48.77 - - 74 -25.23 176 390 H
2 *2.49 48.59 Pk 32 -28.9 51.69 - - 74 -22.31 176 390 H
3 *2.484 35.47 VALT 32 -28.9 38.57 54 -15.43 - - 176 390 H
4 2.561 35.98 VALT 32 -28.8 39.18 54 -14.82 - - 176 390 H

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16K23775-E3V1 DATE: AUG 08, 2016
FCC ID: A3LSMG610F

VERTICAL PEAK AND AVERAGE PLOT
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Trace Markers
f Meter 3117(0016 Corrected Average Margi Peak Limit PK Margi Azimuth Height
Marker re(gl:‘e?cy Reading Det 8717)_150 Path_2 Reading Limit (:;ng)m (j; vl/ml) (d:;gm (Z[I)mu) (elg) Polarity
: (dBuv) 619 (dBuv/m) | (dBuv/m) uv/m cgs em

1 *2.484 45.17 Pk 32 -28.9 48.27 - - 74 -25.73 232 390 A
2 2.52 48.47 Pk 32 -28.9 51.57 - - 74 -22.43 232 390 A
3 *2.484 36.03 VALT 32 -28.9 39.13 54 -14.87 - - 232 390 A
4 *2.491 36.27 VALT 32 -28.9 39.37 54 -14.63 - - 232 390 A

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16K23775-E3V1 DATE: AUG 08, 2016
FCC ID: A3LSMG610F

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

LOW CHANNEL VERTICAL

Rodiated Em

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: 16K23775-E3V1 DATE: AUG 08, 2016
FCC ID: A3LSMG610F

LOW CHANNEL DATA
Trace Markers
Meter 3117(0016 Corrected . X - . . .
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 *4.804 41.89 PK 34 -33.8 42.09 - - 74 -31.91 0-360 150 H
4 7.206 40 PK 35.7 -30.8 44.9 - - 74 -29.1 0-360 150 H
5 9.604 30.32 PK 37 -27.3 40.02 - - 74 -33.98 0-360 150 H
2 *4.804 39.75 PK 34 -33.8 39.95 - - 74 -34.05 0-360 250 \
3 7.206 39.02 PK 35.7 -30.8 43.92 - - 74 -30.08 0-360 250 \
6 9.609 32.04 PK 37 -27.3 41.74 - - 74 -32.26 0-360 250 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter 3117(0016 Corrected o X e . X .
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)
*4.804 49.71 PK2 34 -33.8 49.91 - - 74 -24.09 292 100 H
*4.804 41.77 VAILT 34 -33.8 41.97 54 -12.03 - - 292 100 H
* 4.805 46.66 PK2 34 -33.8 46.86 - - 74 -27.14 151 300 \
*4.804 33.12 VA1T 34 -33.8 33.32 54 -20.68 - - 151 300 \
7.206 46.4 PK2 35.7 -30.8 51.3 - - 74 -22.7 17 300 \
7.207 46.52 PK2 35.7 -30.8 51.42 - - 74 -22.58 311 317 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16K23775-E3V1 DATE: AUG 08, 2016
FCC ID: A3LSMG610F

MID CHANNEL HORIZONTAL

T ot L B A AL L Feeli— P i — A D RE DR

[ e ——— o —

CdBull/m) |

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: 16K23775-E3V1 DATE: AUG 08, 2016
FCC ID: A3LSMG610F

MID CHANNEL DATA
Trace Markers
Meter 3117(0016 Corrected . X - . . .
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 *4.882 39.56 PK 34 -34 39.56 - - 74 -34.44 0-360 150 H
4 *7.323 37.41 PK 35.8 -30.9 4231 - - 74 -31.69 0-360 150 H
5 9.764 31.16 PK 37.2 -26.6 41.76 - - 74 -32.24 0-360 250 H
2 *4.881 37.77 PK 34 -34 37.77 - - 74 -36.23 0-360 150 A
3 *7.323 37.51 PK 35.8 -30.9 42.41 - - 74 -31.59 0-360 250 A
6 9.778 29.82 PK 37.2 -26.4 40.62 - - 74 -33.38 0-360 250 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter 3117(0016 Corrected - . . . . .
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)
*7.323 47.56 PK2 35.8 -30.9 52.46 - - 74 -21.54 302 264 H
*7.323 38.92 VAILT 35.8 -30.9 43.82 54 -10.18 - - 302 264 H
*7.323 46.8 PK2 35.8 -30.9 51.7 - - 74 -22.3 5 150 \
*7.323 37.4 VA1T 35.8 -30.9 42.3 54 -11.7 - - 5 150 \
*4.882 48.17 PK2 34 -34 48.17 - - 74 -25.83 1 100 \
*4.882 36.46 VALT 34 -34 36.46 54 -17.54 - - 1 100 \
*4.882 48.62 PK2 34 -34 48.62 - - 74 -25.38 294 100 H
*4.882 39.21 VAILT 34 -34 39.21 54 -14.79 - - 294 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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