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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS b/g/n and ANT+
MODEL NUMBER: SM-G611MT/DS

SERIAL NUMBER: R38K102TCNM, R38K102TCPK (RADIATED, Spot check):

R38K102TD1Y (CONDUCTED, Spot check):
R38K102WFSP (RADIATED, Original);
R38K102WTZW (CONDUCTED. Original)

DATE TESTED: JAN 22, 2018 - JAN 30, 2018 (Original)
FEB 01, 2018 — FEB 09, 2018 (Spot check)

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/Falil 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:
SungGil Park Junwhan Lee
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: ABLSMG611MT BT(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: ABLSMG611M shares the same enclosure and circuit board as FCC ID:
A3LSMTG611MT. The BT circuitry and layout are identical between these 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:
A3LSMG611MT remains representative of FCC ID: ABLSMG611M. The test data of FCC ID:
A3LSMG611MT being submitted for this application to cover BT features.

Due to difference of charger, radiated emission under 1GHz and AC line conducted test were
performed newly.

Also SM-G611M/DS and SM-G611M are same hardware, but for different number of SIM card

slot.SM-G611M has one slot and SM-G611M/DS is dual SIM version.
SM-G611M/DS used for the spot check tests.

1.3. SPOT CHECK VERIFICATION DATA

Original model Spot check model
Band Test Item Mode | Frequency | Test Limit | SM-G611MT/DS Results [ SM-G611M/DS Results | Deviation Remark
FCCID : A3LSMG611MT | FCCID : A3LSMG611M

Band Edge | GFSK | 2480 MHz | 54 dBuV/m 41.11 dBuV/m 40.94 dBuV/m -0.17 dB
DSS BT
(2.4GHz)

RSE GFSK | 2402 MHz | 54 dBuV/m 42.99 dBuV/m 42.22 dBuV/m -0.77 dB  |2nd Harmonic

Comparison of two models, higher deviation is within 3dB 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.

Equipment | Reference 1726 Reference el
Class FCC ID Grant/Permissive Aoplication Test/RF | Report Tittle / Section
Change bp Exposure
FCC Report DTS
WLAN
4788;;1\/23331 | Test All sections
(Except
DTS | ASLSMG611MT Grant Section 10.3, 11)
FCC Report BLE
4788312331- Test All sections
E2V3 (Except
Section 10.3, 11)
FCC Report BT /
4788312331- All sections
DSS A3LSMG611MT Grant E3V3 Test (Except
Section 10.3, 11)
FCC Report WWAN /
All sections
PCE | ASLSMGE11MT Grant 788NN Test (Except
Conducted
Output Power)
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

FCC DA 00-705 Filling and measurement guidelines for FHSS systems
ANSI C63.10-2013.

KDB 484596 D01 Referencing Test Data DR01-42712

ok~

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
<] Chamber 1
[ ] Chamber 2

Chamber 3

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)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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 3.86 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 + BT/BLE, DTS b/g/n and ANT+.
This test report addresses the DSS (BT) operational mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Power Output Power Output Power
MH Mode dBm mW
[MHz] Vode [dBm] [mw]
Basic GFSK Average 9.144 8.211
Peak 9.766 9.475
2402-2480 | Enhanced Pi/4-DPSK Average >.709 3.723
Peak 8.116 6.480
Enhanced 8PSK Average 5.713 3.726
Peak 8.431 6.968

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -2.1 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

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

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 9.5.

All radiated and power line conducted tests were performed connected with earphone and
charger for evaluation of worst case mode.
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FCC ID: A3LSMG611M

DATE: FEB 26, 2018

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA50JWS DK6J523VS-A -E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
/0 CABLES
1/0O Cable List
Cable |Port # of identical |Connector (Cable Type |Cable Remarks
No ports Type Length (m)
1 DC Power 1 Mini-USB Shielded 1.2m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
Test software 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 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 11-29-18
Antenna, Horn, 18 GHz ETS 3117 00205959 05-31-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/HP U2000 MY54270007 08-08-18
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-08-18
Combiner WEINCHEL 1575 2152 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
LISN R&S ENV-216 101837 08-09-18
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver9.5
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DATE: FEB 26, 2018

7. REFERENCE MEASUREMENT RESULTS

7.1,

LIMITS

20 dB AND 99% BANDWIDTH

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 = RBW. The sweep time is coupled.

RESULTS

7.1.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [kHz]
Low 2402 1.050 903.700
Mid 2441 1.032 900.260
High 2480 1.052 902.790
Worst 1.052 903.700

7.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.352 1.199
Mid 2441 1.319 1.168
High 2480 1.297 1.202
Worst 1.352 1.202

7.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.317 1.196
Mid 2441 1.337 1.199
High 2480 1.338 1.169
Worst 1.338 1.199
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7.1.4. 20 dB AND 99% BANDWIDTH PLOTS

GFSK BANDWIDTH

20dB Bandwidth] GFSK Low CH

99% Bandwidth] GFSK Low CH

rev-;muumnn-vrw Occupied BW. rq—w%eummw ‘Occupied BN R
S :08 PHJan 22, 2018
| Cenw Frea: 2402000000 GHz Radio Sea: Nans | CenurFr!q 2402000000 GHz Radio Suk None
e Trig: FreeRun Avg|Hold: 100100 Trig: Free Run
HFGoiniLow #atten: 2408 Radio Device: BTS AFGaindow #atten: 24 4B Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm

Log Log
Center 2.402 GHz Span 3 MHz Center 2402GHz ~ Span3MHz
_#Rr:_s B!I\_l 30 kHz VBW 100 kHz #Sweep 100 ms #Res BW 30 kHz VBW SUD_I!HI #S_w_eep 100 ms|

Occupied Bandwidth Total Power 14.7 dBm Occupied Bandwidth Total Power 3.74 dBm

938.41 kHz 903.70 kHz
Transmit Freq Error 20.684 kHz OBW Power 98.00 % Transmit Freq Error 27.388 kHz OBW Power 99.00 %
x dB Bandwidth 1.050 MHz xdB -20.00 dB x dB Bandwidth 1.013 MHz xdB -20.00 dB

e

20dB Bandwidth] GFSK Middle CH

99% Bandwidth]] GFSK Mlddle CH

eyt Spectrum Analzes - Oceupied B
L R

+. Trig: FreeRun

Center Freq: 2.441000000 GHz
‘Avg|Hold: 100100

106,03:53 P 3 22, 2
Radio Std: Nane

e —

! Center Freq: 2441000000 Gz

Trig: Free Run

05:27.08 M
Radio Std: None

HFGoimlow WAmen: 2468 Radio Device: BTS HFGainLow #Anen: 24 48 Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/div Ref 20.00 dBm
Log Log ‘
Center 2441 GHz Span 3 MHz Center 2441GHz Span 3 MHz
l#Res BW 30 _kH_z_ VBW 300 kHz_ t_f_sv_veep 10_0 ms, [#Res BW 30 kHz VBW 300 kHz _#sweep 100 ms.

Occupied Bandwidth Total Power 15.1 dBm Occupied Bandwidth Total Power 4.27 dBm

943.03 kHz 900.26 kHz
Transmit Freq Error 22.717 kHz OBW Power 98.00 % Transmit Freq Error 30.950 kHz OBW Power 99.00 %
x dB Bandwidth 1.032 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz xdB -20.00 dB

20dB Bandwidth] GFSK High CH

99% Bandwidth] GFSK High CH

Keyssght Spectrum Analyzer - Occupied BW
"L R

Center Freq: 2.480000000 GHz

06,0832 P
Radio Std: Nam

Keyasght Spectrum Analyzes - Occupied BW
AL

 Center Freq: 2480000000 GHz

062344 8
Radie Std: Non

a. Trig: FreeR Avg|Held: 1001100 a. Trig:FreeRun
HFGainLow wARen: 24 48 Radio Device: BTS AFGainLow #Anen: 24 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
|

Center 248 GHz Span 3 MHz. Center 248GHz 5pan3MHz
1#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 14.2 dBm Occupied Bandwidth Total Power 3.44 dBm

948.00 kHz 902.79 kHz
Transmit Freq Error 23.534 kHz OBW Power 98.00 % Transmit Freq Error 13.655 kHz OBW Power 99.00 %
x dB Bandwidth 1.052 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB
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Pi/4-DQPSK BANDWIDTH

20dB Bandwidth] Pi/4—DQPSK Low CH

99% Bandwidth] Pi/4—DQPSK Low CH

Keyssght Spectrum Analyzer - Occupied BW =y
AL R 548 M Jar
Radio Sta. Nons

] Center Freq 1mwnuwﬁnz
s Trig: FreeRun Avg|Hold: 100100

Keyasght Spectrum Analyzes - Occupied BW

05:27.57 M
Radie Std: Non

| Center Freq: 2.402000000 GHz
ree Run

w. Trig:Free

HFGainLow wARen: 24 48 Radio Device: BTS AFGainLow #Anen: 24 dB Radio Device: BTS
10 dB/di Ref 20,00 dBm 0 dB/div Ref 20.00 dBm
Log Log
AL ERLL P DL LT EELL L P LLELLLELEEEPELE] |

Center 2402 GHz Span 3 MHz. Center 2!02 GHz Epan 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 11.5dBm Occupied Bandwidth Total Power 0.23 dBm

1.2001 MHz 1.1992 MHz
Transmit Freq Error 8.768 kHz OBW Power 98.00 % Transmit Freq Error 2.860 kHz OBW Power 99.00 %
x dB Bandwidth 1.352 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK Middle CH

99% Bandwidth]] Pi/4- DQPSK Middle OH

Keysght Spectrum Anslyzes - Ocoupied BW o |l& m«s@mmmryx Occupied BV = @
ian 22, 2018 27:24 PhJan
| Cener Freg: 241000000 Gz Radio Std- None' | Camer Fredy 2441000000 Gz Radio Suc:Nome
e Trig: Free Avg|Hold: 100100 e Trig:Free
HFGainLow inten i a8 Radio Device: BTS #FGaindow Heaty-y Radio Device: BTS.
dBlidiv Ref 20,00 dBm dBidiv Ref 20.00 dBm
Log Log
Center 2441 GHz Span 3 MHz. Center 2441GHz """ 'span3WmHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 12.4 dBm Occupied Bandwidth Total Power 1.11 dBm
1.2063 MHz 1.1675 MHz
Transmit Freq Error 12.583 kHz OBW Power 99.00 % Transmit Freq Error 4.026 kHz OBW Power 99.00 %
x dB Bandwidth 1.319 MHz x dB -20.00 dB x dB Bandwidth 1.240 MHz xdB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK High CH

99% Bandwidth] Pi/4- DQPSK ngh CH

Keysight Spectrum Analyzer - Occupied BW =) wsmmmw ‘Oiceupied BW

AL i 0 06:09:37 9 Jan 2, 2018

] Center Freq: 2.480000000 GHz Radio Sta-None ] Camer Fraq: 2480000000 GHz Radio ud: Nom
v Trig: FreeRun ‘AvglHold: 1001100 e Trig:FreeRun
HFGainLow #Aten: 2008 Radio Device: BTS #FGaindow #Atten: 24 48 Radio Device: BTS.

10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log ‘ ‘
Center 2.48 GHz Span 3 MHz Center 248GHz """ span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 11.5 dBm Occupied Bandwidth Total Power -0.04 dBm

1.2026 MHz 1.2022 MHz
Transmit Freq Error 15.203 kHz OBW Power 99.00 % Transmit Freq Error 12.309 kHz OBW Power 99.00 %
x dB Bandwidth 1.297 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz xdB -20.00 dB
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8PSK BANDWIDTH

20dB Bandwidth] 8PSK Low CH

99% Bandwidth] 8PSK Low CH

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 2.402000000 GH

ol
106,00:06 PM Jan 22, 2018
Radio Std: Nane

Keyasght Spectrum Analyzes - Occupied BW

Center Freq: 2.402000000 GHz
ree Run

o3 @
7147 P Jan
Radio St Nome

s i Alignment Completed

s Trig: FreeRun Avg|Held: 100100
HFGainiLow #Aen: 24 0B Radio Device: BTS AFGainLow Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/div Ref 20.00 dBm
Log Log ‘
Center 2,402 GHz Span 3 MHz Center 2402GHz 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 0.15 dBm

1.1834 MHz 1.1955 MHz
Transmit Freq Error 24.237 kHz OBW Power 98.00 % Transmit Freq Error 23.734 kHz 99.00 %
x dB Bandwidth 1.317 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz -20.00 dB

20dB Bandwidth] 8PSK Mlddle CH

99% Bandwidth]] 8PSK Mlddle CH

xasgnwmnmm Occupied BW

0034 M

wwm;mm Occupied BW

06:27:36 PN
Radio Std: None

| Cener Freg: 2441000000 Gz Radio Std: None | Camer Fredy 2441000000 GHz
e Trig: Free Avg|Hold: 100100 Fres
HFGainLow inten i a8 Radio Device: BTS HFGainiow Radio Device: BTS.
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
| }
Center 2441 GHz Span 3 MHz. center 2441GHz 5pan3MH}
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 12.6 dBm Occupied Bandwidth 1.06 dBm
1.1907 MHz 1.1986 MHz
Transmit Freq Error 27.154 kHz OBW Power 99.00 % Transmit Freq Error 33.207 kHz 99.00 %
x dB Bandwidth 1.337 MHz xdB -20.00 dB x dB Bandwidth 1.278 MHz -20.00 dB

20dB Bandwidth] 8PSK High CH

99 Bandwidth] 8PSK High CH

Keysight Spectrum Aralyzer - Occupied BW
kL

] Center Freq: 2.480000000 GHz
v Trig: FreeRun ‘AvglHold: 1001100

=as.
106:22:40 PM Jan 22, 2018
Radio Std: None

wsmmmw ‘Occupied B

Camer Fr!q z 480000000 GHz

ol @
Phlan
Radm std: Hone

Radio Device: BTS

HIFGain;Low #Atten: 24 dB Radio Device: BTS #FGain:Low
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz Center 248GHz " 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 11.7 dBm Occupied Bandwidth -0.14 dBm
1.1880 MHz 1.1686 MHz
Transmit Freq Error 31.783 kHz OBW Power 99.00 % Transmit Freq Error 33.501 kHz 99.00 %
x dB Bandwidth 1.338 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz -20.00 dB
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8. SUMMARY TABLE

FCC Part . .- . Test Test
Section Test Description Test Limit Condition | Result Worst Case
21051, 15.247 (4)| £and Edge/Conducted -20dBc Pass -35.9 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass g'zgzsgm
15.247 (a)(1) Hopping frequency > 25KHz Pass 1 MHz
separation
More than 15
15.247 (a)(1)(iii) [Number of Hopping channels | non-overlapping Pass 79
channels
15.247 (a)(1)(iii) Avg Time of Occupancy < 0.4sec Pass 0.34632 sec
15.207 (a) AC Power I_.m<_—3 conducted Section 10 Power Line Pass 39.5 dBuV
emissions conducted (Pk)
15.205, 15.209 | Radiated Spurious Emission| < 54dBuV/m Radiated Pass |42.99 dBuV/m (Av)
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9. ANTENNA PORT TEST RESULTS
9.1. 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

E Keysight Spectrum Analyzer - Swept SA == ==

RL | RF [sog bC | | | SENSE:INT] [ ALIGN AUTO | 05:58:09 PMJan 22, 2018

‘ #Avg Type: RMS TRA:E|’ 3456
- Wi —— Trig: Free Run Avg|Hold:>100/100 TYPE|M WA

PNO: Wide 0 g gl

|FGainiLow  Atten: 24 dB per|P

Ref Offset 6.5 dB
10dBrdiv__Ref 20.00 dBm
og

10.0

000

100

-200

<300

-40.0

500

-60.0

-F0.0

Center 2441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

MsG STATUS |
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9.2 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 (100 MHZ SPAN)

E Keysight Spectrum Analyzer - Swept SA [o ]l s

RL | RF [500 DC | | [ SENSE:INT] | ALIGN AUTO | 05:09:11 PMJan 22,2018

] #Avg Type: RMS TRACE[T 23456
PNO: Fast -»- Trig: FreeRun Avg|Hold: 100/100 WPEg. ARAAAAR
DET)

IFGain:Low Atten: 24 dB

Ref Offset 6.5 dB
E%gsldiv Ref 20.00 dBm

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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18t SEGMENT

2400 to 2430 MHz

Keysight Spectrum Analyzer - Swept 54
RL [ 502 D

PNO:Wide 0 1rig: FreeRun
IFGain:Low Atten: 24 dB

#Avg Type: RMS
AvglHold:>1001100

|68
03:26:07 PMJan 22, 2018
TRACE| 56

oeT|P

Ref Offset 6.5 dB.
10 dB/div - Ref 20.00 dBm
Log

l;tiart 2.40000 GHz

#VBW 300 kHz

Sweep 1.333 ms (20001 pts|

Stop 2.43000 GHz

es BW 300 kHz
L

24 SEGMENT

2430 to 2460 MHz

Keysight Spectrum Analyzer - Swept 54

AL [

PNO:Wide 0 1rig: FreeRun
IFGain:Low Atten: 24 dB

#Avg Type:
AvglHold:>1001100

|68
05:27:43PMJan 22, 2018

TYPE| MWW
oeT|P

Ref Offset 6.5 dB.
10 dB/div - Ref 20.00 dBm
Log

l;tiart 2.43000 GHz

#VBW 300 kHz

Sweep 1.333 ms (20001 pts|

Stop 2.46000 GHz

es BW 300 kHz

34 SEGMENT

2460 to 2482 MHz

Keysight Spectrum Analyzes - Swept SA
RL RE 500 D

PNO:Wide (50  1rig: Free Run
IFGain:Low Atten: 24 dB

#Avg Type: RMS
Avg[Hold:>1001100

Ref Offset6.5 dB
W%B:me Ref 20.00 dBm

Start 2.46000 GHz
es BW 300 kHz

#VBW 300 kHz

Stop 2.48200 GHz

Sweep 1.333 ms (20001 pts]

J=s
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9.3. 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[GFSK]
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 1.637 16 0.261920 0.4 -0.1381
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 1.637 4 0.065480 0.4 -0.33452
DH5 2.886 3 0.086580 0.4 -0.31342
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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF [sone bC | | | SENSE:INT] | ALIGN AUTO | 05:54:16 PMJan 22, 2018
‘ Trig Delay-50.0 us #Avg Type: RMS TRACE 3456
PNO: Fast —»— Trig: RFBurst TYPE| WA A
IFGain:Low Atten: 24 dB DET|P
AMkr2 382.3 us
Ref Offset6.5 dB
10 cBidiv  Ref 20.00 dBm -0.50 dB
Log |
100 .
0.00
-10.0
DH1
-200
Pulse Width e
-40.0
-50.0 &
-60.0 [
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 500.0 ps (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bc | | | SEnsE:INT] | ALIGN AUTO | 05:48:39 PMJan 22, 2018
r #Avg Type: RMS TF'ACE( 3456
PNO. Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 24 dB DeT|P
Ref Offset 6.5 dB
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 o
-10.0
NUMBER OF N
PULSES IN 3.16
SECOND o
OBSERVATION ||,
PERIOD
-50.0 fH——{t— I |
-60.0
-70.0
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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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF [sone bC | | | SENSE:INT] | ALIGN AUTO | 05:51:51 PMJan 22, 2018
‘ Trig Delay-200.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast —»— Trig: RFBurst TYPE| WA A
IFGain:Low Atten: 24 dB DET|P
AMKr2 1.637 ms
Ref Offset6.5 dB
10 cBidiv  Ref 20.00 dBm -0.27 dB
Log
100 ‘
0.00
-10.0
DH3 .
Pulse Width e
-40.0
-50.0
-60.0 IR e
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 2.000 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bc | | | SEnsE:INT] | ALIGN AUTO | 05:49:14 PMJan 22, 2018
r #Avg Type: RMS TF'ACE( 3456
PNO. Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 24 dB DeT|P
Ref Offset 6.5 dB
10 dBidiv  Ref 20.00 dBm
Log
100
DH3 o
-10.0
NUMBER OF N
PULSES IN 3.16
SECOND o
OBSERVATION ||,
PERIOD
-50.0 - AEEi -
-60.0
-70.0
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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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF [sone bC | | | SENSE:INT] | ALIGN AUTO | 05:50:46 PMJan 22, 2018
‘ Trig Delay-200.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast —»— Trig: RFBurst TYPE| WA A
IFGain:Low Atten: 24 dB DET|P
AMKr2 2.886 ms
Ref Offset6.5 dB
10 cBidiv  Ref 20.00 dBm -0.27 dB
Log |
100 .
0.00
-10.0
DH5 .
Pulse Width e
-40.0
-50.0
-B0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 3.500 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA [
RL | RF |soe bc | | | SEnsE:INT] | ALIGN AUTO | 05:49:30 PMJan 22, 2018
r #Avg Type: RMS TF'ACE( 3456
PNO. Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 24 dB DeT|P
Ref Offset 6.5 dB
10 dBidiv  Ref 20.00 dBm
Log
100
DH5 o
-10.0
NUMBER OF N
PULSES IN 3.16
SECOND o
OBSERVATION ||,
PERIOD
-50.0
-60.0 |
-70.0
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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9.4. 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

9.4.1. BASIC DATA RATE GFSK MODULATION

Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 9.119 21 -11.881
Middle 2441 9.766 21 -11.234
High 2480 8.799 21 -12.201
Worst 9.766 21 -11.234
9.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 7.267 21 -13.733
Middle 2441 8.116 21 -12.884
High 2480 7.073 21 -13.927
Worst 8.116 21 -12.884
9.4.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 7.673 21 -13.327
Middle 2441 8.431 21 -12.569
High 2480 7.402 21 -13.598
Worst 8.431 21 -12.569
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9.4.4. OUTPUT POWER PLOTS

Keysight Spectrum Analyzer - Swept 54 || ]
i L (5 512D 6N AUTO 220
#Avg Type: RMS
PN Fast ~»- Trig: FreeRun AvglHold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB.
10 dB/div - Ref 20.00 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)
hise sTATUS
Keysight Spectrum Analyzer - Swept 54
RL [3 512D ALIGN AITC
~ #Avg Type: RMS
PN Fast ~»- Trig: FreeRun AvglHold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB.
10 dB/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)
15 sTATUS
Keysight Spectrum Analyzer - Swept SA
RL (3 502 D TGN AUTO
#Avg Type: RMS
PNO:Fast —+— Trig: Free Run AvglHold: 1001100
IFGain:Low Atten: 24 dB
Ref Offset 6.5 dB
10 dB/div  Ref 20.00 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)
55 ATUS
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REPORT NO: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

Pi/4-DPSK OUTPUT POWER

Keysight Sp-:m-nrlm»mr- Swzp‘i# )
FHO: Fast ~+- Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB
lcna:-mu Ref 20.00 dBm
¢
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)
Keysight Sp-:m-nrlm»mr- Swzp‘i# )
— R TYREZRE
FHO: Fast ~+- Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB
lcna:-mu Ref 20.00 dBm
9
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)
K_zysigm sum-n_nn:»w_- mms.t B
= —— " #Avg Type: RMS
PNO:Fast ~»- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB
lcwaf.mu Ref 20.00 dBm
¢
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)
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FCC ID: A3LSMG611M

8PSK OUTPUT POWER
Keysight Sp-:m-nrlm»mr- Swzp‘i# )
— R TYREZRE
FHO: Fast ~+- Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB
lcna:-mu 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)
Keysight Sp-:m-nrlm»mr- Swzp‘i# )
— R TYREZRE
FHO: Fast ~+- Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB
lcna:-mu Ref 20.00 dBm
¢
8PSK
Middle CH
Center 2.441000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
K_zysigm sum-n_nn:»w_- mms.t B
= —— " #Avg Type: RMS
PNO:Fast ~»- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB
lcwaf.mu Ref 20.00 dBm
¢
8PSK
High CH
Center 2.480000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
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REPORT NO: 4788312281-E3V3

FCC ID: A3LSMG611M

DATE: FEB 26, 2018

9.5. 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 was entered as an offset in the power meter to allow for

direct reading of power.

9.5.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 8.634 7.30
Middle 2441 8.144 6.52
High 2480 8.153 6.54
9.5.2. DATA RATE Pl/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 4.728 2.97
Middle 2441 5.709 3.72
High 2480 4.695 2.95

9.5.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 4.749 2.98
Middle 2441 5.713 3.73
High 2480 4.733 2.97
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REPORT NO: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

9.6. 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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9.6.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode

GFSK] Low Channel BandEdge

Kegrt e Anser- smms.-
AL

] - Mvn Type:RMS
PNO: Wide -»- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 24 dB

Ref Offset 6.5 dB
10 dBidiv. Ref 20.00 dBm
Log

Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (20001 pts)

GFSK] Low Channel Spurlous

ngmSpmml s - smms.-

I ~ #Avg Type:RMS

PNO Fast -+ Trig: FreeRun Avg|Hold: 100100
FGain:Low Atten: 24 dB
Ref Offset 6.5 dB
10 deidiv Ref 20.00 dBm
Log ~
Q
& 9 o
Start 30 MHz Stop 26.50 GHz|
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (_4EIDO1 pts_)
"f N 24024 GHz 8.504 dBm — :
2 N f 4.803 9 GHz -41.268 dBm
3 N f 7.205 4 GHz -37.097 dBm
; N f 9.608 8 GHz -39.396 dBm
6
7
B
9
10
"
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REPORT NO: 4788312281-E3V3
FCC ID: A3LSMG611M

DATE: FEB 26, 2018

GFSK] Mid Channel BandEdge

ngmSpmml s - smms.-

Ref Offset 6.5 dB
10 dBidiv. Ref 20.00 dBm
Log

PNO: Wide -»- Trig: FreeRun
IFGainLow Atten: 24 dB

#Avg Type: RMS
AvglHold: 100100

Center 2.441000 GHz
#Res BW 100 kHz

wsa | i Alignment Completed

#VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

GFSK] Mid Channel Spurlous

ngmipmmﬂ il - Swept A
RL

PNO-Fast ~- Trig: FreeRun

= H
12:31:59 PMJan 23, 2018
#Avg Type: RMS A
Avg|Hold: 100100 TYPE( M

Res BW 100 kHz

0
2
2 5 GHz -35.900 dBm
5 0 GHz -42.447 dBm

IFGain:Low Atten: 24 dB. oerlP
Ref Offset6.5 dB
10 derdiv_ Ref 20.00 dBm
Log L
)
) ¢ o
Start 30 MHz Stop 26.50 GHz|

3 ms (40001 pts)
5 _
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DATE: FEB 26, 2018

GFSK] ngh Channel BandEdge

ngmSpmml s - smms.-

Ref Offset 6.5 dB

PNO: Wide -»- Trig: FreeRun
IFGainLow Atten: 24 dB

10 daidiv - Ref 20.00 dBm
Log

LIGH AT
#Avg Type: RMS
AvglHold: 100100

Center 2.483500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)

GFSK] ngh

Channel Spurlous

ngmipmmﬂ il - Swept A
RL

ALIGN AT 12:29:47 PM1an 23, 2018

#Avg Type: RNS Tt

PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100100 TrPE(M
IFGain:Low Atten: 24 dB. per|P
Ref Offset6.5 dB.
i‘“ derdiv_ Ref 20.00 dBm
og 3

Start 30 MHz
Res BW 100 kHz

L
8 GHz 8.054 dBm

2479

4.960 7 GHz -43.009 dBm
7.439 6 GHz -38.038 dBm
9.920 5 GHz -44.343 dBm

Stop 26.50 GHz|
3 ms (40001 pts)
5 _
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REPORT NO: 4788312281-E3V3

FCC ID: A3LSMG611M

DATE: FEB 26, 2018

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

KtysngnwumA whzer - Swept A

] " #Avg Type: RMS

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

5 018

TR 56
TVPE|M
oeT|P

sTATUS

IFGain:Low Atten: 24 dB
Ref Offset 65 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)

[GFSK Hopping Mode] High Channel BandEdge

RL

ngmSpmmmA alyzer - Swept SA

| ~ #Avg Type: RMS

PNO:Wide GO 1rig: Free Run AvglHold:>1001100

IFGain:Low Atten: 24 dB
Ref Offset 6.5 dB
‘%%me Ref 20.00 dBm
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
- starus
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FCC ID: A3LSMG611M

Pl/4-DQPSK Mode

Pl/4- DQPSK] Low Channel BandEdge

Kegrt e Anser- smms.-
AL

] " #Avg Type: RMS
PNGWide -+~ Trig: FreeRun AvglHold: 10000
IFGain:Low Atten: 24 dB

Ref Offset 6.5 dB
10 dBidiv. Ref 20.00 dBm
Log

Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (20001 pts)

ATUS

PI/4 DQPSK] Low Channel Spurlous

ngmipmmﬂ alyzes - Swept SA
RL

| Mg?ypeﬂ s

PN Fast ~+— Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB.
10 dB/di Ref 20.00 dBm
Log
9
LA,
Start 30 MHz Stop 26.50 GHz|

Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
FUNCTI FUNCTION VALUE
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Pl/4- DQPSK] Mid Channel BandEdge

ngmSpmml s - smms.-

| n Type: RMS
PNO-Wide -»- Trig: FreeRun AvglHold: 100100 TveE[M
IFGain:Low Atten: 24 dB. oerlE
Ref Offset 6.5 dB
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)

PI/4 DQPSK] Mid Channel Spurlous

ngmipmmﬂ il - Swept A
RL

] v uTvpe RMS
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB.
|0d3idlv__Ref 20,00 dBm
og
v

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

MKH L
1 N f 2.440 8 GHz 5.111dBm
2 N f 4.882 0 GHz -46.582 dBm
3 N f 7.3231GHz -52.586 dBm
4
5
]

7
B
9

Stop 26.50 GHz|
Sweep 973.3 ms (40001 pts)
POCTON WL _
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DATE: FEB 26, 2018

PI/4- DQPSK] High Channel BandEdge

ngmSpmml s - smms.-

| n Type: RMS
PNO-Wide -»- Trig: FreeRun Avg|Hold: 10000 YPE(M
IFGain:Low Atten: 24 dB peT|P
Ref Offset 6.5 dB
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)

PI/4 DQPSK] High Channel Spurlous

ngmipmmﬂ il - Swept A
RL

| Mg?ypeR s

PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB.
10d8/ay__Ref 20.00 dBm
og
¢ &

Start 30 MHz

MKH L
1 N f 2.479 8 GHz 3.301 dBm
2 N f 4.960 7 GHz -50.829 dBm
3 N f 7.439 6 GHz -53.329 dBm
4
5
]

7
B
9

Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
FUNCTI FUNCTION VALUE

Stop 26.50 GHz|
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FCC ID: A3LSMG611M

BandEdge Emission at Pl/4-DQPSK Hopping Mode

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

KtysngnwumA whzer - Swept A

| #Avg Type: RMS TRACE s
PHO-Wide —»- Trig: FreeRun Avg|Hold: 1001100 TveE(M
1EGain:Low Atten: 24 dB oeTlE
Ref Offset 65 dB
10 dB/div - 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)

sTATUS

[PI/4-DQPSK Hoppln Mode] High Channel BandEdge

ngmSpmmmA alyzer - Swept SA
RL

| b ﬂAgType RMS

FNO:Wide —» Trig: Free Run Avg|Hold: 100/100
IFGain-Low Atten: 24 dB
Ref Offset 6.5 dB
Eésmc Ref 20.00 dBm
¢
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
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REPORT NO: 4788312281-E3V3
FCC ID: A3LSMG611M

DATE: FEB 26, 2018

8PSK Mode

8PSK] Low Channel BandEdge

Kegrt e Anser- smms.-

AL NSEIN LIGH AUT 2,
] #Avg Type: RMS B ’_n
PNO Wide ~»- Trig: FreeRun AvglHold: 100100 TYPE(M
IFGain:Low Atten: 24 dB peT|P
Ref Offset 6.5 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)

8PSK] Low Channel Spurlous

ngmipmmﬂ alyzes - Swept SA
RL

] #Avg Type: RMS

PNO-Fast ~- Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 24 dB
Ref Offset6.5 dB
10 dB/di Ref 20.00 dBm
Log
Y
{ AN

Start 30 MHz Stop 26.50 GHz|

Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
5 L FUNCTI FUNCTION VALUE

1N f 2.402 4 GHz 3.630 dBm

2 N f 4.803 8 GHz -48.887 dBm

3 N f 7.206 7 GHz -54.494 dBm

4

5

6

7

8

9

10

1
wsa [ L Alignment Completed sTATUS
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DATE: FEB 26, 2018

8PSK] Mid Channel BandEdge

ngmSpmml s - smms.-

PND: w!d «». Trig: FreeRun
IFGainLow Atten: 24 dB

Ref Offset 6.5 dB
10 dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS
AvglHold: 100100

Center 2.441000 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

8PSK] Mid Channel Spurlous

ngmipmmﬂ il - Swept A
RL

ALIGN AT 12:16:03 PMJan 23, 2018

#Avg Type: RMS

I
N f 2.440 8 GHz 5.091dBm
N f 4.882 0 GHz -46.206 dBm
N f 7.322 5GHz -52.102 dBm

PNO-Fast ~- Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 24 dB. oerlP
Ref Offset6.5 dB
10 derdiv Ref 20.00 dBm
Log
“\)
\v
e
Start 30 MHz Stop 26.50 GHz|
Res BW 100 kHz #VBW 300 kHz

3 ms (40001 pts)
5 _
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8PSK] ngh Channel BandEdge

ngmSpmml s - smms.-

| #Avg Type: RMS
PNO-Wide -»- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 24 dB
Ref Offset 6.5 dB
10 dBidiv. - Ref 20.00 dBm
Log
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep $.333 ms (20001 pts)

8PSK] H|gh Channel Spurlous

ngmipmmﬂ il - Swept A
RL

=] H
12:13:55 PMan 23, 2018

| #Avg Type: RMS TRice[
PNO-Fast ~- Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 24 dB. oerlP
Ref Offset6.5 dB
10 derdiv_ Ref 20.00 dBm
Log
n
'\‘]
¢ o
Start 30 MHz Stop 26.50 GHz|
Res BW 100 kHz #VBW 300 kHz

3 ms (40001 pts)
5 _
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FCC ID: A3LSMG611M

DATE: FEB 26, 2018

BandEdge Emission at 8PSK Hopping Mode

[8PSK Hopping Mode] Low Channel BandEdge

KtysngnwumA whzer - Swept A

PNO:Wide -+~ 1rig: FreeRun

: 018
TR 56
TVPE|M
oeT|P

#Avg Type: RMS
Avg|Hold: 100/100

IFGain:Low Atten: 24 dB
Ref Offset 65 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)

sTATUS

[8PSK Hopping Mode High Channel BandEdge

ngmSpmmmA alyzer - Swept SA
RL

| ~ #Avg Type: RMS

O Wide —»  Trig: Free Run AvglHeld: 1001100

12:10:35 PM Jax

D18
T 56
r:‘l F’

IFGain:Low Atten: 24 dB
Ref Offset 6.5 dB
‘%%me Ref 20.00 dBm
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
- starus
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REPORT NO: 4788312281-E3V3

FCC ID: A3LSMG611M

DATE: FEB 26, 2018

10. RADIATED TEST RESULTS
10.1.  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: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements.(Pre-scans to detect harmonic and spurious emissions,
the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 30 KHz for peak
measurements.)

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 3 MHz for peak measurements and 1/T (on time) for average
measurement.

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

The minimum VBW was 350Hz, but test receiver(ESU40) couldn’t set value 350Hz. Due to this
reason, testing VBW was set to 500Hz(Worst cases).

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

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

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: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

10.2. TRANSMITTER ABOVE 1 GHz
10.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

"HLL SULON Lab Chamber | 26 Jon 2818 18:39:47

Restricted Bondedge

Project Number: 4788312331

(Bl m) Horizonta

2.3 ' ' ' T0.oMhz/ ' ' Z.415

Freguency (GHz)
Rongs (B2} FEL/UBU Ref/Btin  Dat/Avg Hode Sueep Pls  ¥ops/fode Fosition Rarge (61D AU Ref/Attn  Det/fvg Mode Sweep Fis  d5eps/fode Fosition
122,405 -G 112/5  PEW/LogPaVideo FweacChute) 881  HAKH 27 dage 374 of 4 MO-GeE)/580 | PEA/ Vol frvg B 6 o

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 42.02 Pk 313 -25.7 47.62 - - 74 -26.38 27 374 H
2 *2.361 45.99 Pk 31.2 -25.8 51.39 - - 74 -22.61 27 374 H
3 *2.39 32.87 VALT 313 -25.7 38.47 54 -15.53 - - 27 374 H
4 *2378 33.41 VALT 313 -25.7 39.01 54 -14.99 - - 27 374 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

VERTICAL PEAK AND AVERAGE PLOT

125 UL SUWON Lak Chamber |1 26 Jon 2818 18:58: 33
25 -
Restricted Bandedge
| Pro ject Number:4788312331
115 Cliznt: Samsung
Canfig:EUT / Adopter / Earphane
Made:BET_BE_GFSK_U_2482
185! | Tested by:d45585
e 00 00O SNSRI SISO PIOPH RSP SOSN8 1
3 85 |
o
[N
7 e |
= ) OSSO OSSOSOt S0 COSF OSSR SHICH NSSSSSSSS ST SIS SISt SSSRSIES JSSSNSSSIIIISSIE SISO SSCISs TSI ERE SSST | HEE| 1SS
‘e
Z 65
=
ee=| FAveroge E dBult/m)
5E ]
S |
bbbl b L il 1l Ll Bl ke | il v Ll b e bl bk el el ) b m ren
et iy Y iy g A e o o
45
4 3
= =}
25
3
223 18.5MHz/ 2.415
Frequency CGHZ)
[—) [ Ref7Atin et ifvg Fide iy Po Tomelfods  Ponition | Rorge (60 LT Ref 7t Tt flock F Pio Fupaifds Fosition |
Trace Markers
Marker Frequency Meter Det 20170531 3117_ | 10dB_ATT(dB) 17 | Corrected ‘Average Limit Margin Peak Limit PK Margin ‘Adimuth Height Polarity
(GHa) Reading 00168717 0809 Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.39 43.01 Pk 313 -25.7 48.61 - - 74 -25.39 61 137 \%
2 *2.382 46.25 Pk 313 -25.8 51.75 - - 74 -22.25 61 137 \%
3 *2.39 32.77 VALT 313 -25.7 38.37 54 -15.63 - - 61 137 \%
4 *2378 33.29 VA1T 313 -25.7 38.89 54 -15.11 - - 61 137 \%

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 )5U_ SUWON Lob Chamber | 26 Jan 20818 15:29:18

115

(dBul/m) Horizamtal

2,46 ' ' ' 9. 3MH=z/ ' ' Z.563

Frequency (GHz)

Rongs (5) REL/UBU Raf7ftin  Dst/vg Hode £ Pls  Topufods Position Forge (@10 (] Ref/Attn  Dat/iivg Made ) Fis  Toupi/fock  Foaition
26256 M-GdB)M 1125 PE/logPeVide Ewmeacthute) G981  HAXH 32 dege 36 o i MCSI/5 125 PEK/Ul g 0456,/ 60 ngs. 30

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 48.54 Pk 31.6 -25.5 54.64 - - 74 -19.36 32 308 H
2 *2.484 48.49 Pk 31.6 -25.5 54.59 - 74 -19.41 32 308 H
3 *2.484 33.8 VAIT 31.6 -25.5 39.9 54 -14.1 - - 32 308 H
4 *2.484 34.16 VALT 31.6 -25.5 40.26 54 -13.74 - - 32 308 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

VERTICAL PEAK AND AVERAGE PLOT

1')5”* SUWON Lab Chamber 1 26 Jon 2818 15:38: 37
i | | Restricted Baondedge
Project Number: 4788312331
[ | ISR | SICHE €l T2t : Samaung
Config:EUT / Adapter / Earphone
Mode !BT_BE_GFSK_U_2488
L1 S SRS\ S | Tested by:45585
85
i
pr
L
-
E
=~
=
@
o
dBul/ml
¥ TN ARDRTIIR T WU AP IN (9T (T IOF O] F1 W TNPTY L ATTRN YOOI R meee Gakadi bbb bl g
g A A M
i L AR | SOOI | JUPSPEIO L SN PSSO 1 SO IS ANE | MO, - SO .
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Ronga (6z) FEA/VE Raf/Attn  Dst/Avg Pode Swetp s doupa/fode  Fosition Fange (6H2) FEU/UEU Ref/Attn  Dat/Aug Made Swanp Fts  5ups/fodn  Fosition

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 46.33 Pk 31.6 -25.5 52.43 - - 74 -21.57 64 154 \
2 *2.484 51.17 Pk 31.6 -25.5 57.27 - 74 -16.73 64 154 Vv
3 *2.484 34.6 VAIT 31.6 -25.5 40.7 54 -13.3 - - 64 154 Vv
4 *2.484 35.01 VAIT 31.6 -25.5 41.11 54 -12.89 - - 64 154 3

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788312281-E3V3
FCC ID: A3LSMG611M

DATE: FEB 26, 2018

HARMONICS AND SPURIOUS EMISSIONS

1 ,‘,ALL SUWON Lok Chambker |1 26 Jon 2818 18:53:13
. Rodiated Emissions 3-Meters
. Project Nunber:4768312331
e | Cl 18nt : Someung
Config:EUT / Adopter / Earphone
Mode :BT_GFSK_HARM_2482
L] - | Tested by: 45585
86|
E
I e e S
o
M
5 oa
T 6
= A Limit CdBu nl
E
E ] e e :
z ; iq % ) ‘
) WM 1 ki A
T WM
38 } i t
28
1 - T - - - - ig - ]
Frequency (GHz)
Range (GHz) REUUBY Ref/Attn  Det/fvg Hode Sueep Ptz 45up=/Mode Position Range (BHz) REW/VEY Ref/Atin  Det/fvg Mode Sweep Pta  #Supa/Mode Posidion
1173 tHC-GE)/3B 112718 PERk/LogPerVides  SBnscc(hute) EOB  HRRH B 3Hedegs| 3:3°18 MG /B 81 PERK/LogFar-Vides  Smsez(Pute) I8k MUH B 38okgs 15
1,‘,ALL SULICN Lab Chamber 1 26 Jon 2818 18:53:13
Rodioted Emissions 3-Meters
. Project Nunber:4768312331
e | Cl 18nt : Someung
Config:EUT / Adopter / Earphone
Mode |BT_GFSK_HARM_ 2482
L] - | Tested by: 45585
86|
T e PcSP .
g
e
i
¥ G—l o
= Avg Limit (dBul/m)
~
= .
R e e S
o |
3 o
| o | A
44 = o
38
2a i
: — — — - —_——— . —
Frequency (GHz)
Range (GHz) REUUBY Ref/Attn  Det/fvg Hode Sueep Ptz 45up=/Mode Pozition Range (BHz) REW/VBY Ref/Atin  Det/fvg Mode Sweep Pta  #Supa/Mode Position |

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: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_0 3GHz_HP(dB)_170 Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 0168717 809 Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.804 38.85 PK 33.8 -31.7 40.95 - - 74 -33.05 0-360 250 H
4 7.205 34.55 PK 35.9 -28.1 42.35 - - 74 -31.65 0-360 150 H
5 9.607 27.1 PK 36.7 -23.5 40.3 - - 74 -33.7 0-360 150 H
2 * 4.805 40.5 PK 33.8 -31.6 42.7 - - 74 -31.3 0-360 150 Vv
3 7.206 30.87 PK 35.9 -28.1 38.67 - - 74 -35.33 0-360 251 \
6 9.609 26.96 PK 36.7 -23.5 40.16 - - 74 -33.84 0-360 251 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 20170531_3117_ 3GHz_HP(dB)_17 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.804 45.35 PKFH 33.8 -31.6 47.55 - 74 -26.45 106 256 H
*4.804 38.61 VALT 33.8 -31.6 40.81 54 -13.19 - - 106 256 H
*4.804 46.19 PKFH 33.8 -31.6 48.39 - 74 -25.61 289 196 \
*4.804 40.89 VALT 33.8 -31.7 42.99 54 -11.01 - 289 196 \
7.206 37.99 PKFH 359 -28.1 45.79 - - 74 -28.21 232 122 \
7.206 38.07 PKFH 359 -28.1 45.87 - - 74 -28.13 261 116 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

MID CHANNEL HORIZONTAL

| | gUL_SUMON Lob Chamber_! - 25 Jan 2016 11:28,28
Radiated Emissions 3-Meters
| Project Number: 4788312331
1808 Client Sam=ung
Chnfig thT 7 Diepier 7 Ceedhons
Mode:BT_GFSK_HARM_2441
ag i i Tested by: 45585
BA
E !
t 78
o
N
L -
2 B
- g Limit (dBul/m)
-
~
= 56 : :
3 i
@ i
< "
N P : 4 5 M
¢ | o e TV
- A e
3B 1
28
1 18 18
Frequency (GHz)
Range (62} RELAEU Ref/Attn  Det/Avg Mode Susep Pta #ups/ods Fosition Fange (@l2) ROU/UB Ref/Attn  Det/Avg Made Sueep Pts dSups/Tode FPosition
] 1HE-638) /3 218 PEAK/LgPur-¥ides  Puto B A #-36cego 158 331 1He-6oB2/ 30k 87/ PEFK/ LogPar—Vidka  Puto 6 P & 3Bficegs 250 o
| 1 pUL_SUMON Lob Chamber | B 26 Jan 2918 11:28.28
| i Radiated Emissions 3-Meters
Project Number: 4788312331
184 i CI lent “Sansun a
j ; Config:EUT / Adopter / Ecrphone
; i Mode BT _GFSK_HARM_ 2441
ag i i Tested by: 45585
515
A
35
2
u B
S gol
= imit (dBul/m)
~
=
3 5B
@
K
N > e
afl- PV T 1 Q H 3 IR W vt
46 : = ;
38
28
f L ]
Freguency (GHz)
Rangs (@1 FEB0 Ref7Attn  Det/Avg Mode Twoep Pt Fapa/fode Position Fange (@) FEL/UBU Rel/Attn  Det/Avg Mode Tweep Pt Tapa/fod  Fosition |

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: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_0 3GHz_HP(dB)_170 Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 0168717 809 Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.882 37.47 PK 33.8 -31.7 39.57 - - 74 -34.43 0-360 250 H
4 *7.323 32.27 PK 35.9 -27.6 40.57 - - 74 -33.43 0-360 150 H
5 9.769 27.99 PK 36.9 -24.2 40.69 - - 74 -33.31 0-360 250 H
2 *4.882 39.43 PK 33.8 -31.7 41.53 - - 74 -32.47 0-360 150 Vv
3 *7.323 30.44 PK 35.9 -27.6 38.74 - - 74 -35.26 0-360 150 \
6 9.762 28.04 PK 36.9 -24.2 40.74 - - 74 -33.26 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 20170531_3117_ 3GHz_HP(dB)_17 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.882 44.44 PKFH 33.8 -31.7 46.54 - 74 -27.46 54 318 H
*4.882 38.23 VALT 33.8 -31.7 40.33 54 -13.67 - - 54 318 H
*4.883 45.19 PKFH 33.8 -31.7 47.29 - 74 -26.71 294 231 \
*4.882 39.16 VALT 33.8 -31.7 41.26 54 -12.74 - 294 231 \
*7.323 38.78 PKFH 359 -27.6 47.08 - - 74 -26.92 230 115 \
*7.323 29.15 VALT 359 -27.6 37.45 54 -16.55 - 230 115 \
*7.324 39.13 PKFH 359 -27.6 47.43 - - 74 -26.57 242 257 H
*7.323 29.86 VALT 359 -27.6 38.16 54 -15.84 - - 242 257 H

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

HIGH CHANNEL HORIZONTAL

| | gUL_SUMON Lob Chamber_! - 25 Jan 2016 14:54:37
Radiated Emissions 3-Meters
| Project Number: 4788312331
1808 Client Sam=ung
ChnfigtHT 7 Diepier 7 Ceedhons
Mode:BT_GFSK_HARM_2488
ag i i Tested by: 45585
BA
E !
t 78
o
N
L -
2 B
- g Limit (dBul/m)
-
~
= 56
3
@ L
G il
il
N A 4
Y | ——— ool { 1 -
ﬁ’ L 4
A
(A NRIRPRIN Ll
3B 1
28
1 18 18
Frequency (GHz)
Range (62} RELAEU Ref/Attn  Det/Avg Mode Susep Pta #ups/ods Fosition Fange (@l2) ROU/UB Ref/Attn  Det/Avg Made Sueep Pts dSups/Tode FPosition
-1 1HE-638) /3 218 PERK/cgPurVideo  Bmsectiuto) 6081 MAXH #-36cego 158 331 1He-6oB2/ 30k 87/ FEFK/LogPur—Vidkn  S8nstc(utn) (6 AR o-HAdegs 150 of
| 1 pUL_SUMON Lob Chamber | B 26 Jan 2918 14:54.37
| i Radiated Emissions 3-Meters
Project Number: 4788312331
184 (e CI lent “Sansun a
j ; Config:EUT / Adopter / Ecrphone
: : Mode:BT_GFSK_HARM 2488
ag i i Tested by: 45585
515 e
A
35
2
u B
I - D e I -
= imit (dBul/m)
~
=
3 5B
@
K
= 3 5
a
EYe) g g T T tecainan it SO
38
28
f L ]
Freguency (GHz)
Rangs (@1 FEB0 Ref7Attn  Det/Avg Mode ) Pt Fapa/fode Position Fange (@) FEL/UBU Rel/Attn  Det/Avg Mode Sweep Pt Tapa/fod  Fosition |

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: 4788312281-E3V3 DATE: FEB 26, 2018
FCC ID: A3LSMG611M

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_0 3GHz_HP(dB)_170 Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 0168717 809 Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.959 36.46 PK 33.8 -31.7 38.56 - - 74 -35.44 0-360 250 H
4 *7.441 31.68 PK 35.9 -27.2 40.38 - - 74 -33.62 0-360 250 H
5 9.916 26.56 PK 37.1 224 41.26 - - 74 -32.74 0-360 250 H
2 *4.96 38.58 PK 33.8 -31.6 40.78 - - 74 -33.22 0-360 250 Vv
3 *7.441 30.87 PK 35.9 -27.2 39.57 - - 74 -34.43 0-360 150 \
6 9.92 26.72 PK 371 -22.3 41.52 - - 74 -32.48 0-360 250 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 20170531_3117_ 3GHz_HP(dB)_17 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.96 42.5 PKFH 33.8 -31.6 44.7 - 74 -29.3 55 379 H
*4.96 36.01 VALT 33.8 -31.6 38.21 54 -15.79 - - 55 379 H
*4.96 43.51 PKFH 33.8 -31.7 45.61 - 74 -28.39 277 190 \
*4.96 35.73 VALT 33.8 -31.6 37.93 54 -16.07 - - 277 190 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788312281-E3V3
FCC ID: A3LSMG611M

DATE: FEB 26, 2018

ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

10.2.2.

HORIZONTAL PEAK AND AVERAGE PLOT

1 )5U_ SUWON Lab Chamber | 26 Jan 2818 15:47:38
Restricted Bandedge
Project Number: 4788312331
1.5 |Cri Samsung
Cor EUT / Adupter / Earphonre
Mode BT _BE_BPSK_H_zZ482
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Frequency (GHz)
Fongs (A2 REU/UBU Ref/fitn  Dat/Avg Rode Swesp Fta  diups/fode  Posilion Fange (eHz) FBU/ B Ref/Attn  Dat/Avg Made Swesp Pts  dSupa/Tode K
LZ1-2.415  MCBE)M Y5 PERK/LegPurlideo  Bmsecfuo) BBAI  NAXH 23 degs. 253 241t IMC-BBI/5E0 1 KIRIL g B a1 1/l
Trace Markers
Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (d8) (dBuv/m) (d8) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *2.39 42.31 Pk 313 -25.7 47.91 74 -26.09 23 263 H
2 *2.367 46.15 Pk 31.2 -25.8 51.55 - - 74 -22.45 23 263 H
3 *2.39 327 VAIT 313 -25.7 383 54 -15.7 - 23 263 H
4 *2.378 33.23 VAIT 313 -25.7 38.83 54 -15.17 23 263 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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