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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE , ANT+ and DTS b/g/n
MODEL NUMBER: SM-J810Y/DS, SM-J810Y

SERIAL NUMBER: R38K30RGB8V (RADIATED, Original);

R38K30RGGYN (CONDUCTED, Original);
R38K409R32M (RADIATED, Spot check)

DATE TESTED: APR 30, 2018 - MAY 09, 2018 (Original);
MAY 11, 2018 - MAY 18, 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/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:

SungGil Park Hoonpyo Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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FCC ID: ASLSMJ810Y

1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: A3LSMJ810F DSS 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: A3LSMJ810Y shares the same enclosure and circuit board as FCC ID:

A3LSMJB10F. The BT antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMJ810F remains representative of FCC ID: ASLSMJ810Y. The test data of FCC ID:
A3LSMJ810F being submitted for this application to cover BT features.

Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-J810F/DS Results | SM-J810Y/DS Results Deviation Remark
FCC ID : A3LSMJ810F FCCID : A3LSMJ810Y
Band Edge GFSK 2480 MHZ 54 dBuV/m 39.65 dBuV/m 39.72 dBuV/m 0.07 dB
DSS BT
(2.4GHz)
RSE GFSK 2441 MHz 54 dBuV/m 44.46 dBuV/m 40.87 dBuV/m -3.59 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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FCC ID: ASLSMJ810Y

DATE: MAY 25, 2018

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data.

Equipment | Reference Tyee Reference Folder
quip Grant/Permissive L Test/RF | Report Tittle / Section
Class FCCID Application
Change Exposure
FCC Report DTS
4788458975- Test WLAN /
E1V3 .
All sections
DTS A3LSMJ810F Grant
4788458975- Test FCC Report BLE
E2V2 All sections
4788458975- FCC Report BT /
DSS A3LSMJ810F Grant E3V?2 Test Al sections
DXX A3LSMJI810F Grant A788458975- | L. | FCC Report ANT+/
E4V2 All sections
PCE A3LSMJ810F Grant 4788458975- | . | FCC Report WWAN/
E5V2 All sections
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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.

PwbhE

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
[ ] 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)
36.5 dBuV + 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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DATE: MAY 25, 2018

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE , ANT+ and DTS b/g/n.

This test report addresses the DSS (BT) operational mode.

5.1. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Power Output Power Output Power
[MHZz] Mode [dBm] [mW]
Mode

Basic GFSK Average 11.971 15.743
Peak 12.501 17.787
2402 - 2480 | Enhanced Pi/4-DPSK Average 10767 11932
Peak 13.116 20.493
Enhanced 8PSK Average 10.778 11.962
Peak 13.508 22428
5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of 1.1 dBi.

5.3. 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 X orientation was worst-case orientation; therefore, all final radiated testing was

performed with the EUT in X 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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5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA50EWE 1565617 N/A
Data Cable SAMSUNG ECB-DU6SWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/O CABLES

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 (CONDUCTED TEST SETUP)

Combiner Spectrum Analyzer

Bluetooth Tester

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

Bluetooth Tester

AC ADAPTER

MAIN POWER SOURCE RECEIVER
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6. MEASUREMENT METHODS
20dB BW : ANSI C63.10, Section 6.9.2
99% BW : ANSI C63.10, Section 6.9.3

HOPPING FREQUENCY SEPARATION : ANSI C63.10, Section 7.8.2

NUMBER OF HOPPING CHANNELS : ANSI C63.10, Section 7.8.3

AVERAGE TIME OF OCCUPANCY : ANSI C63.10, Section 7.8.4

OUTPUT POWER : ANSI C63.10, Section 7.8.5.

Out-of-band EMISSIONS (Conducted) : ANSI C63.10, Section 7.8.6, 7.8.8

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: ANSI C63.10, Section 6.

Out-of-band EMISSIONS IN RESTRICTED BANDS : ANSI C63.10, Section 6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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7. 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 09-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-26-19
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 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
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
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-11-18
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
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FCC ID: ASLSMJ810Y

8. REFERENCE MEASUREMENT RESULTS

8.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS

None: for reporting purposes only.

ON Time| Period |Duty Cycle| Duty Duty Cycle 1/T
Mode B X Cycle |Correction Factor| Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
BT | 2884 | 3750 | 0769 | 769% | 114 | 0347
[B e spectrum aatyees - swept )
T RF SENSEIN .
Trig Delay-200.0 ps #Avg Type: RMS
PNO: Fast ~+—  11g: RF Burst
IFGain:Low Atten: 40 dB
10 dBidi Ref 30.00 dBm
) % [
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 7.000 ms (20001 pts)
TN t 2128 us TRy EE— [
2 A1 t (A} 2,884 ms (A) 0.34dB
3l A1 t (A} 3.760 ms (&) £051dB
:
7
13
9
10
"
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FCC ID: ASLSMJ810Y

20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS

8.2.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZz] [MHz] [kHz]
Low 2402 0.960 895.900
Mid 2441 0.958 931.130
High 2480 0.949 896.770
Worst 0.960 931.130

8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.232 1.131
Mid 2441 1.324 1.131
High 2480 1.303 1.162
Worst 1.324 1.162

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZz] [MHZz] [MHz]
Low 2402 1.265 1.164
Mid 2441 1.264 1.163
High 2480 1.264 1.161
Worst 1.265 1.164
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DATE: MAY 25, 2018

8.2.4.20 dB AND 99% BANDWIDTH PLOTS

GESK BANDWIDTH

20dB Bandwidth] GFSK Low CH

99% BandW|dth] GFSK Low CH

Vo g e Oeeel o = T oo Aol —r=
05:19:54 PhMay 09, 2018 E 05:28:36 P My 09, 2018
] Cemer Frec: 2 482000000 GHz Radio Std: None | Cener Fraq: 2402000000 GHz Radio Std: None
. Run ‘AvglHold: 1001100 w. Trig: FreeRun
HFGaindow e Radio Device: BTS #FGainLow satten: 30 5. Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
[LAPEANISI Rl iditaildlilbt LA I A IR AR R Tl AR IR
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 16.6 dBm Occupied Bandwidth Total Power 5.47 dBm
899.52 kHz 895.90 kHz
Transmit Freq Error 14.526 kHz OBW Power 99.00 % Transmit Freq Error 8.207 kHz OBW Power 99.00 %
x dB Bandwidth 958.8 kHz x dB -20.00 dB x dB Bandwidth 895.7 kHz xdB -20.00 dB
usc stanss wsa sTatus

20dB BandWIdth] GFSK Middle CH

99% BandW|dth]] GFSK Middle CH

———

| c-mrmq 2.441000000 GHz

I — ==
I 052854 PN My 03, 2018

| " Center Freq: 2441000050 GHz Radio Std: Nane

s Trig: Free Run AvglHold: 100/100 s~ Trig: Free Run
#FGaindLow sAuen: 30 4B Radio Device: BTS #FGainLow sAnen: 30 6B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘ ‘
L
Tl ) Ll LGLLLG R LLLLLERL B LA LY L DDLU BT L L] J LILLLLAL DL LLERL RN L] L]
Center 2.441 GHz Span 3 MHz. Center 2.441GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 18.4 dBm Occupied Bandwidth Total Power 7.37 dBm
910.10 kHz 931.13 kHz
Transmit Freq Error 18.706 kHz OBW Power 99.00 % Transmit Freq Error 9.998 kHz OBW Power 99.00 %
x dB Bandwidth 958.3 kHz x dB -20.00 dB x dB Bandwidth 937.6 kHz x dB -20.00 dB
so sTarus wsa —
20dB Bandwidth] GFSK ngh CH 99% BandW|dth] GFSK High CH
— == N — =
05:21:08 PhiMay 05, 2018 E 0529407 PW My 09, 2018
,m,r Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None | Cener Fraq: 2480000000 GHz Radio $td: None
—— . Trig: n ‘AvgliHold: 1001100

ene Trig: FreeRu e Trig: Free Run
#FGainLow #Atten: 30 4B Radio Device: BTS #FGainLow Baten: 30 4B Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
UL RN Ry NPT VR T A e TR MR N R R R AN RN

Center 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 15.9 dBm Occupied Bandwidth Total Power 4.72 dBm

892.38 kHz 896.77 kHz

Transmit Freq Error 10.105 kHz OBW Power 99.00 % Transmit Freq Error 6.351 kHz OBW Power 99.00 %

x dB Bandwidth 949.0 kHz x dB -20.00 dB x dB Bandwidth 942.8 kHz xdB -20.00 dB
usc. sTamy wsa sTamy
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Pi/4-DOPSK BANDWIDTH

20dB BandWIdth] Pi/4- DQPSK Low CH

99% BandWIdth] Pi/4- DQPSK Low CH

———

c-mrn-q 2.402000000 GHz
a: Free. AvgiHold: 1001100

.
052311 PHM3y 19, 2018
Radio Std: None

I —

. Trig:

)
052524 BH M3y 09, 2018

Center Freq: 2402000000 GHz Radio Std: Nane
ree R:

s

status

aFcaniow Tanisoah Radio Device: BTS ArGainion T SATten: 3068 Radio Device: BTS

10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘ ‘
Center 2.402 GHz Span 3 MHz Center 2402GHz " span3MH
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 17.1 dBm Occupied Bandwidth Total Power 4.48 dBm

1.1548 MHz 1.1311 MHz
Transmit Freq Error -2.537 kHz OBW Power 99.00 % Transmit Freq Error <7.357 kHz OBW Power 99.00 %
x dB Bandwidth 1.232 MHz x dB -20.00 dB x dB Bandwidth 1.205 MHz x dB -20.00 dB

wsa

sTaTus.

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

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

s

sTanus

Vo g e Oeeel o = T oo Aol —r=
518 Py 05, 2018 E 37 PMMay 09, 2018
] C!meanq 2441000000 GHz Radio S Nome | Cener Fraq: 2441000000 GHz Radio S Noma
e Trig: FreeRun AvglHold: 100/100 w. Trig: FreeRun
#FGainLow Saten. 3008 Radio Device: BTS #FGainLow satten: 30 5. Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log ‘
|
‘ it

Center 2.441 GHz Span 3 MHz Center 2441G42 . 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 18.4 dBm Occupied Bandwidth Total Power 6.12 dBm

1.1653 MHz 1.1310 MHz
Transmit Freq Error -1.422 kHz OBW Power 99.00 % Transmit Freq Error -1.858 kHz OBW Power 99.00 %
x dB Bandwidth 1.324 MHz x dB -20.00 dB x dB Bandwidth 1.274 MHz xdB -20.00 dB

s

sTATUS

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

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

———

c-mrn-q 2.480000000 GHz
. Trig: FreeRun

=
428 Pl 9,208
Radio Std: Nons

AvgiHold: 1001100

I —

: C!m!rFﬂq 2.480000000 GHz

y=m
05:29:50 PH My 13, 2018
Radio Std: Nane
Trig: Free Run

HFGaindon | SAuen: 30dB Radio Device: BTS SFGaindow | SAmen: 30dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
|

Center 2.48 GHz Span 3 MHz. Center 2.48 GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.8 dBm Occupied Bandwidth Total Power 3.52 dBm

1.1618 MHz 1.1618 MHz
Transmit Freq Error -2.983 kHz OBW Power 99.00 % Transmit Freq Error -10.079 kHz OBW Power 99.00 %
x dB Bandwidth 1.303 MHz x dB -20.00 dB x dB Bandwidth 1.272 MHz x dB -20.00 dB
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8PSK BANDWIDTH

20dB BandWIdth] 8PSK Low CH

99% Bandwidth] 8PSK Low CH

———

.
05:25:07 PHM3y 19, 2018

WeyghtSpecirum Arslyes - Occupied W ==
"L P E 05:20:08 P My 03, 2018

‘ C!mvr Freq. uu:umoc EH Radio Std: None | C!m!r Freq: 2.402000000 GHz Radio Std: None
s Trig: Free Run AvglHold: 100/100 s~ Trig: Free Rur
#FGaindLow Zatien. 3048 Radio Device: BTS #FGainLow sAnen: 30 6B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz Center 24026Hz " span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 16.7 dBm Occupied Bandwidth Total Power 4.25 dBm
1.1521 MHz 1.1636 MHz
Transmit Freq Error 16.339 kHz OBW Power 99.00 % Transmit Freq Error 20.866 kHz OBW Power 99.00 %
x dB Bandwidth 1.265 MHz x dB -20.00 dB x dB Bandwidth 1.239 MHz x dB -20.00 dB
so sTarus wsa —
20dB Bandwidth] 8PSK Mlddle CH 99% BandW|dth]] 8PSK Middle CH
— == N — =
05:26:05 PhiMay 05, 2018 E 05130:21 PH My 09, 2018
] Cemeanq 2441000000 GHz Radio Std: None | Cener Fraq: 2441000000 GHz Radio $td: None
e Trig: FreeRun ‘AvgliHold: 1001100 e Trig: FreeRun
HFGaindow #Arten: 30 dB Radio Device: BTS AFGainLow #Atten: 30 4B Radio Device: BTS.

0 dBidiv Ref 20.00 dBm

0 dBdiv Ref 20.00 dBm

Log

Center 2.441 GHz

Center 2.441 GHz Span 3 MHz 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 18.4 dBm Occupied Bandwidth Total Power 6.15 dBm
1.1468 MHz 1.1633 MHz
Transmit Freq Error 15.877 kHz OBW Power 99.00 % Transmit Freq Error 22.496 kHz OBW Power 99.00 %
x dB Bandwidth 1.264 MHz x dB -20.00 dB x dB Bandwidth 1.239 MHz xdB -20.00 dB
usc stanss wsa sTatus
20dB BandW|dth] 8PSK ngh CH 99 BandW|dth] 8PSK ng h CH
I —— o=

| c-mrmq 2.480000000 GHz.

05:27:24 PHM3y 09, 2018
Radio Std: None

I — )
I 05.30:24 BH 3y 09, 2018

| " Center Freq: 2480000030 GHz Radio Std: Nane

s Trig: Free Run AvglHold: 100/100 s~ Trig: Free Run
HFGalnLow sAtten: 30 B Radio Device: 8TS #FGainLow sAnen: 30 6B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
QAL ARLIELLRLALLLLUER L] l_ AELLITARE LEL RN LI L L AL AL L G d LD

Center 2.48 GHz Span 3 MHz. Center 2.48 GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.9 dBm Occupied Bandwidth Total Power 3.61 dBm

1.1433 MHz 1.1611 MHz

Transmit Freq Error 15.634 kHz OBW Power 99.00 % Transmit Freq Error 12.833 kHz OBW Power 99.00 %

x dB Bandwidth 1.264 MHz x dB -20.00 dB x dB Bandwidth 1.242 MHz x dB -20.00 dB
so sTarus wsa —
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REPORT NO: 4788468750-E3V2

FCC ID: ASLSMJ810Y

DATE: MAY 25, 2018

9. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te.S'F Test Result
Condition
21051, 15.247 (d) | ©2nd Edge / Conducted -20dBc Pass
Spurious Emission
15.247 (b)(1) TX conducted output power <30dBm Pass
. . > two-thirds of
15.247 (a)(1) Hopping frequency separation the 20 dB bandwidth Pass
: More than 15 non-
15.247 (a)(1)(iii) | Number of Hopping channels overlapping channels Pass
15.247 (a)(2)(iii) Avg Time of Occupancy < 0.4sec Pass
15.207 (a) AC Power I'_|n('a conducted Section 10 Power Line Pass
emissions conducted
15.205, 15.209 Radiated Spurious Emission < 54dBuVv/m Radiated Pass
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FCC ID: ASLSMJ810Y

10. ANTENNA PORT TEST RESULTS
10.1. 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 mWw.

TEST PROCEDURE

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

[ Veeight Spectnom Anatyze - Swept SA.
o . E

#Avg Type: RMS
PNO: Wide -+ 1rig: Free Run Avg|Hold: 100/100
1FGain:Low Atten: 40 dB

cﬁ;:-ms Ref 30.00 dBm

Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
STATUS
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REPORT NO: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

10.2. 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

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)

[B e spectrum aatyees - swept -
b wL RE SENSEIN ] 07:05:51 PMMay 09, 2018
#Avg Type: RMS TRACE 56
PNO-Fast —»~ Trig: FreeRun AvglHold: 100/100 TYPE[M
IFGain:Low Atten: 40 dB peT|P
C\%‘SFG{I.' Ref 30.00 dBm

Start 2.39000 GHz Stop 2.49000 GHz

#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

hisa sTaTus

Page 22 of 80

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: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

Keysight Spectrum Analyzer - Swept SA pe—
~ = SENCEIHT] ALIGH AUTC 07:07:03 PMMay 09, 2018
#Avg Type: RMS TRACE] 5o
PNG: Wide ~»- Trig: FreeRun AvglHold: 100100 TYPE| M
IFGain:Low Atten: 40 dB peT|P

10 deidiv - Ref 30.00 dBm
Log

1t SEGMENT

2400 to 2430 MHz

Start 2.40000 GHz Stop 2.43000 GHz
es BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
a STATUS
Keysight Spectrum Analyzer - Swept SA =
RL 3 500 DC | CoRReC SENSE INT] ALIGN AUTC 07:07:58 PMMay 08, 2018
#Avg Type: RMS TRACE] 5 e
PNO: Wide ~s—  11g: FreeRun Avg|Hold: 1001100 TYPE(M
IFGain:Low Atten: 40 dB eerlP
ICDE:I:DMN Ref 30.00 dBm
nd
2" SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 2.46000 GHz
es BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]

o sTATUS

Keysight Spectrum Analyzer - Swept SA
Q__DC

RL ® s CORREC SENSE INT] ALTGH AUTC 20,
#Avg Type: RMS c 56
PHO-Wide —»— Trig: FreeRun AvglHold: 100100 TYPE| MY
IFGain:Low Atten: 40 dB eerlP
10 dB/div  Ref 30.00 dBm
Log
39 SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
Ivﬁes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
Ius: sTaTus
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DATE: MAY 25, 2018

10.3. 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]

DH Packet Pulse |Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.380 32 0.121600 0.4 -0.2784
DH3 1.636 16 0.261760 04 -0.1382
DH5 2.884 12 0.346080 0.4 -0.0539
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] |[0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.380 8 0.030400 04 -0.3696
DH3 1.636 4 0.065440 04 -0.3346
DH5 2.884 3 0.086520 04 -0.3135
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BE Keysight Spectrum Analyzer - Swept SA lilli/@__
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] [ ALIGN AUTO | 06:58:48 PM May 09, 2018
‘ Trig Delay-50.0 s #Avg Type: RMS TRACE 3456
PNO: Fast —»— 1rig: RF Burst TYPE| WA
IFGain:Low Atten: 40 dB peT|P
AMkr2 380.0 s
10 cBidiv  Ref 30.00 dBm 1.27 dB
Log
200
100 <>
0.00
DH1
-10.0
Pulse Width 00
300 i
-40.0 I
500 -
0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
MSG
BE Keysight Spectrum Analyzer - Swept SA (=
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] [ ALIGN AUTO | 06:48:52 PM May 09, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Wide -w— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 40 dB peT|P
Mkr1 442.7 ms
(0B Ref 30.00 dBm -43.74 dBm
200
DH1 m”
0.00
NUMBER OF
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
-40.0 i . 0 L L 10 i |12 T P AT RTINS T A
500
0.0
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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BE Keysight Spectrum Analyzer - Swept SA lilli/@__
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] ALIGN AUTO | 07:01:37 PM May 09, 2018
r ‘ Trig Delay-200.0 ps #Avg Type: RMS TRACE 56
PNO: Fast —»— 1rig: RF Burst TYPE| WA
IFGain:Low Atten: 40 dB peT|P
AMKr2 1.636 ms
10 cBidiv  Ref 30.00 dBm 0.29 dB
Log
200
100
0.00
DH3
-10.0
Pulse Width 00
300
-40.0
500
0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
MSG
BN Keysight Spectrum Analyzer - Swept SA =
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] ALIGN AUTO | 06:52:04 PM May 09, 2018
r #Avg Type: RMS TRACE] 56
PNO: Wide -w— Trig: FreeRun TYPE| WAL
IFGain:Low Atten: 40 dB peT|P
10 dBidiv Ref 30.00 dBm
Log
200
DH3
0.00
NUMBER OF
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
00l | [N P | PR T B Y Y 1 PR [T I - -
500
0.0
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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BE Keysight Spectrum Analyzer - Swept SA lilli/@__
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] ALIGN AUTO | 07:03:08 PM May 09, 2018
‘ Trig Delay-350.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast —»— 1rig: RF Burst TYPE| WA
IFGain:Low Atten: 40 dB peT|P
AMKr2 2.884 ms
10 cBidiv  Ref 30.00 dBm 0.38 dB
Log
200
100
0.00
DH5
-10.0
Pulse Width 00
300
-40.0 I T
500
0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
MSG
BE Keysight Spectrum Analyzer - Swept SA (=
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] ALIGN AUTO | 06:53:58 PM May 09, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Wide -w— Trig: FreeRun TYPE| WAL
IFGain:Low Atten: 40 dB peT|P
10 dBidiv Ref 30.00 dBm
Log
200
DH5
0.00
NUMBER OF
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
[ Y "SSNE [NT NOPMORT S| TP SN R 0N 18 St 7 0 N A T P oo B | IV N WO 7 PO
500
0.0
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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REPORT NO: 4788468750-E3V2
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DATE: MAY 25, 2018

10.4. OUTPUT POWER

LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

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
10.4.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 10.877 21 -10.123
Middle 2441 12.501 21 -8.499
High 2480 9.950 21 -11.05
Worst 12.501 21 -8.499
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 11.610 21 -9.390
Middle 2441 13.116 21 -7.884
High 2480 10.729 21 -10.271
Worst 13.116 21 -7.884
10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 12.050 21 -8.950
Middle 2441 13.508 21 -7.492
High 2480 11.252 21 -9.748
Worst 13.508 21 -7.492
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10.4.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Keysight Spectrum Analyzer - Swept 54 =
L 500 oc | CORReC SENSEINT] ALIGH AT 05:30:55 PM May 03, 2018
Avg Type: Log-Pwr TRACE] :
PO Fast ~»- Trig: FreeRun Avg|Hold: 100100 TvPE(M
IFGain:Low Atten: 30 dB peT|

10 deidiv - Ref 20.00 dBm
Log

GFSK

Low CH

Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
hise sTaTUS
Keysight Spectrum Analyzer - Swept 54 =
L ke Sia DC | CORREC SENSE:INT] ALIGH AT 06:58:47 PMMay 03, 2018
Avg Type: Log-Pwr 4c
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 40 dB oeTl

10 deidiv - Ref 30.00 dBm
Log

GFSK

Middle CH

Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
15 sTATUS
Keysight Spectrum Analyzer - Swept SA o |[-aF
RL 3 502D CORRE SENSE INT] LIGN AU 05:32:12 PMMay 03, 2018
Avg Type: Log-Pwr TRACE 6
PNO: Fast ~—  17ig: Free Run Avg|Hold: 1001100 TrPE(M
IFGain:Low Adtten: 40 dB oen

ICDSDJ:M Ref 30.00 dBm

GFSK

High CH

Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
o sTATUS
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Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA o |[-aF
RL 3 5 DC_| CORRE SENSE INT] LIGN AU 05:33:35 PMMay 03, 2018
Avg Type: Log-Pwr TRACE 56
PNO: Fast ~—  17ig: Free Run Avg|Hold: 1001100 TrPE(M
IFGain:Low Adtten: 40 dB oen
ICDE{DJd\§ Ref 30.00 dBm
Pi/4-DPSK
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
s sTATUS
Keysight Spectrum Analyzer - Swept SA
RL AF 5 D CORRE LIGN AUT
Avg Type: Log-Pwr
PNO: Fast —+—  Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 40 dB
ICDE{DJd\§ Ref 30.00 dBm
Pi/4-DPSK
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
s sTATUS
Keysight Spectrum Analyzer - Swept 54 =
RL i 5 DC_| CORREC ENSEINT] LIGN AU 05:35:55 PMMay 03, 2018
Avg Type: Log-Pwr TRACE] :
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 40 dB oeTl
10 dB/div - Ref 30.00 dBm
Log
Pi/4-DPSK
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
hise sTaTUS
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8PSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA o |[-aF
RL 3 5 DC_| CORRE SENSE INT] LIGN AU 05:36:25 PMMay 03, 2018
Avg Type: Log-Pwr TRACE| 56
PNO: Fast ~—  17ig: Free Run Avg|Hold: 1001100 TrPE(M
IFGain:Low Adtten: 40 dB oen
ICDE{DJd\§ Ref 30.00 dBm
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
s sTATUS
Keysight Spectrum Analyzer - Swept SA
RL AF 5 D CORRE LIGN AUT
Avg Type: Log-Pwr
PNO: Fast —+—  Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 40 dB
ICDE{DJd\§ Ref 30.00 dBm
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
s sTATUS
Keysight Spectrum Analyzer - Swept 54 =
RL i 5 DC_| CORREC ENSEINT] LIGN AU 05:37:16 PMMay 03, 2018
Avg Type: Log-Pwr TRACE] :
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 40 dB oeTl
10 dB/div - Ref 30.00 dBm
Log
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
hise sTaTUS
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DATE: MAY 25, 2018

10.5.

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

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.

10.5.1.

10.5.2.

10.5.3.

BASIC DATA RATE GFSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 10.471 11.15
Middle 2441 11.971 15.74
High 2480 9.490 8.89
DATA RATE PI1/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 9.162 8.25
Middle 2441 10.767 11.93
High 2480 8.155 6.54
ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mwW]
Low 2402 9.172 8.26
Middle 2441 10.778 11.96
High 2480 8.181 6.58
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10.6. 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.

For out-of-band emissions, it was tested with RBW =1 MHz, VBW = 3 MHz, peak detector, and
max hold.

If the emission level with above setting was close to the limit (ie, less than 3 dB margin) then re-
test is required using RBW =100 kHz, VBW = 300 kHz, peak detector, and max hold to get
accurate emission level within 100 kHz BW.

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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10.6.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode
[GFSK] Low Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA [E=R[E=R
RL | RF [s08 DC | CORREC | | SENSE:INT] | ALIGN AUTO [ 05:34:35 PM May 09, 2018
#Avg Type: RMS TRACE| 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M AR
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.399 928 0 GHz
19 geiev__Ref 30.00 dBm -41.503 dBm
20
10
0.0
-7 50
-10.0
200
300
400 Q\
500
60.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
[MSG ISTATUS
[GFSK] Low Channel Spurious
BN Keysight Spectrum Analyzer - Swept SA (=R
RL | RF [s09 DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 06:05:08 PM May 09, 2018
#Avg Type: RMS TRACE]
PNO: Fast -—#— Trig: FreeRun Avg[Hold: 100/100 TYPE|M iy
IFGain:Low Atten: 40 dB DET|P
Mkr2 26.318 7 GHz
lggsrdiv Ref 30.00 dBm -32.426 dBm
0.0
100
000
760 dBy
-10.0
0.0
-30.0 q
-40.0 — UV W S
500
-60 EII
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz
[MRRIMODE[TRCISCLL X [ v [ FUNCTION ] FUNCTIONW
i N f 24017 GHz 10.695 dBm
N f 26.318 7 GHz -32.426 dBm
I
msc IsTATUS

Page 34 of 80

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: 4788468750-E3V2
FCC ID: ASLSMJ810Y

DATE: MAY 25, 2018

[GFSK] Mid Channel BandEdge

[BE Keysight Spectrum Analyzer - Swept SA.

[N

RL | RF [50@ Dc | CoRREC |

| SENSE:INT] | ALIGN AUTO |

PNO: Wide ~»— Trig: FreeRun
IFGain:Low Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 1001100

Mkr1 2.440 855 00 GHz

#Res BW 100 kHz

msc

1ngBldiv Ref 30.00 dBm 12.398 dBm
20
10
0.0
75008
-10.0
200
-30.0
-40.0
-50.0
-60.0
Center 2.441000 GHz Span 5.000 MHz

#VBW 300 kHz Sweep 2.667 ms (20001 pts)

STATUS

[GFSK] Mid Channel Spurious

BN Keysight Spectrum Analyzer - Swept SA o =3
RL | RF [500 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 06:07:32 PMMay 08, 2018
#Avg Type: RMS TRACE| 3:56
PNO: Fast =»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M AR
IFGain:Low Atten: 40 dB DET|P
Mkr2 26.230 0 GHz
j0dBidy__Ref 30.00 dBm -32.001 dBm
og
00
0.0
0.00
-7.60 dBy
-10.0
200
300 "
-40.0 —_— — L — —
-60.0
-60.0 I
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz

#VBW 300 kHz Sweep 973.3 ms (40001 pts]

N f 2.440 8 GHz

N f 26.230 0 GHz
3
4
5
6
7
8
9
10
11

W WOCH TR 5G] X [ v [ FUkcion ] Funcronwon]
11.779 dBm
-32.001 dBm

i

STATUS
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[GFSK] High Channel BandEdge

[BE Keysight Spectrum Analyzer - Swept SA.

[N

RL | RF [50@ Dc | CoRREC | | SENSE:INT] | ALIGN AUTO |
#Avg Type: RMS
PNO-Wide -+ Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 40 dB
Mkr1 2.486 473 5 GHz
1ngBldiv Ref 30.00 dBm -42.397 dBm
pil
10
[
7 60 dEn
-10.0
-200
300 —
-40.0
500
0.0
Center 2433500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
[MSG ISTATUS

[GFSK] High Channel

Spurious

BN Keysight Spectrum Analyzer - Swept SA

Lo & ]

RL | RF [508 bC

[ CorrReC |

[ SENSE:INT] |

ALIGN AUTO |

06:18:45 PM May 09, 2018

PNO: Fast =»— Trig: FreeRun

#Avg Type: RMS
Avg|Hold: 1001100

TRACE[[ 23456
TYPE| M
DET|P

Res BW 100 kHz

#VBW 300 kHz

IFGain:Low Atten: 40 dB
Mkr2 26.124 8 GHz
1L%ngdiv Ref 30.00 dBm -32.286 dBm
200
100
000
750 0B
-10.0
200
200 ._
-40.0 N S —— S i
-60.0
-60. UI
Start 30 MHz Stop 26.50 GHz

Sweep 973.3 ms (40001 pts]

N f
N f 2

3

4

5

6

7

8

9

10

11

WHEBODETRC Sl % 1 ¥ [ _FUNCron [ FUnCioRvon

2479 8 GHz
6.124 8 GHz

9.320 dBm
-32.286 dBm

i

STATUS
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BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

Bl Keysight Spectrum Analyzer - Swept SA [
RL | RF [500 DC | CORREC [ | SENSE:INT] ALIGN AUTO 05:36:38 PM May 09, 2018
#Avg Type: RMS TRACE[. 23150
PNO: Wide —+—  Trig: Free Run Avg|Hold: 100/100 TYPE| M
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.399 900 5 GHz
10 gBiciv_Ref 30.00 dBm -39.874 dBm
200
100
0.0
¥ 60 B
-10.0
200
300
-40.0 ’}
500
-60.0
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

[BE Keysight Spectrum Analyzer - Swept SA [
RL RF [s02 bpc [ corReC | | SENSE:INT] ALIGN AUTO 05:39:03 PM May 09, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»—  Trig: FreeRun Avg|Hold: 100/100 TYPE|M WA
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.484 712 5 GHz
jodsiciv__Ref 30.00 dBm -42.923 dBm
og
200
100
000
-7.60 Bl
-10.0
200
300
Ay
400 &
500
60.0

Span 10.00 MHz

Center 2.483500 GHz
Sweep 5.333 ms (20001 pts)

#Res BW 100 kHz #VBW 300 kHz

msc

STATUS
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Pl/4-DOPSK Mode

[P1/4-DQPSK] Low Channel BandEdge

BB Keysight Spectrum Analyzer - Swept SA [E=RE=R =
RL | RF [509 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 05:41:31 PMMay 09, 2018
#Avg Type: RMS TRACE| 3456
PNO: Wide +»— Trig: FreeRun Avg|Hoeld: 100/100 TYPE|M AR
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.399 949 5 GHz
19 geisiv_Ref 30.00 dBm -41.533 dBm
0
10
oo
-8.61 B
100
200
-30.0 ot
-40.0 Q‘
-50.0
60.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep $5.333 ms (20001 pts)
[MSG STATUS
[P1/4-DQPSK] Low Channel Spurious
[BE Keysight Spectrum Analyzer - Swept SA. (==
RL | RF [509 DC | CORREC | | SENSE:INT] | ALIGN AUTO | 06:36:19 PM May 09, 2018
#Avg Type: RMS
PNO East -+- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

Mkr2 26.243 2 GHz|

E%gBrdiv Ref 30.00 dBm 31.528 dBm

200

100

o.0o

861 o

-10.0
=200
-30.0 q

00 — SRS TIPR R WPV U—

-60.0

—EEIEII

Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
FUNCTION WDTH N -

I S
N f 2.4017 GHz 9.736 dBm
N f 26.243 2 GHz -31.628 dBm

]

STATUS
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[P1/4-DQPSK] Mid Channel BandEdge

[BE Keysight Spectrum Analyzer - Swept SA.

[N

RL | RF [50@ Dc | CoRREC |

| SENSE:INT] | ALIGN AUTO |

10 dBidiv. Ref 30.00 dBm
Log

PNO: Wide ~»— Trig: FreeRun
IFGain:Low Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 1001100

Mkr1 2.441 008 50 GHz
11.394 dBm

20

10

861 dEN

Center 2441000 GHz
#Res BW 100 kHz

msc

Span 5.000 MHz
#VBW 300 kHz Sweep 2.667 ms (20001 pts)

STATUS

[P1/4-DQPSK] Mid Channel Spurious

BN Keysight Spectrum Analyzer - Swept SA

Lo & ]

RL | RF [500 DC | CORREC |

[ SENSE:INT] | ALIGN AUTO | 06:38:33 PMMay 09, 2018

PNO: Fast =»— Trig: FreeRun

#Avg Type: RMS TRACE| 3:56
Avg|Hold: 1001100 TYPE| M
DET|P

IFGain:Low Atten: 40 dB
Mkr2 26.296 2 GHz
1L%ngdiv Ref 30.00 dBm -32.662 dBm
200
100
000
100 -8.61 dBr
-200
200 ﬂ
-40.0 — S VOISV Pewem— iy
-60.0
-60. UI
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz

#VBW 300 kHz Sweep 973.3 ms (40001 pts]

N f 2.440 8 GHz

N f 26.296 2 GHz
3
4
5
6
7
8
9
10
11

W WOCH TR 5G] X [ v [ FUkcion ] Funcronwon]
11.451 dBm
-32.662 dBm

i

STATUS
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[P1/4-DQPSK] High Channel BandEdge

[BE Keysight Spectrum Analyzer - Swept SA.

[N

RL | RF [509 DC | CORREC | | SENSE:INT] | ALIGN AUTO |
#Avg Type: RMS
PNO-Wide -+ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 40 dB
Mkr1 2.484 380 5 GHz
[0 geietv_Ref 30.00 dBm -43.367 dBm
pil
10
[
-5.61 ¢k
-10.0
-200
300 ——
B A
40.0 "
500
0.0
Center 2433500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
[MSG ISTATUS
[P1/4-DQPSK] High Channel Spurious

B Keysight Spectrum Analyzer - Swept SA [E=ER=

RL | RF [500 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 06:40:43 PMMay 08, 2018

PNO: Fast =»— Trig: FreeRun

#Avg Type: RMS TRACE| 3:56
Avg|Hold: 1001100 TYPE| M
DET|P

IFGain:Low Atten: 40 dB
Mkr2 26.296 2 GHz
1L%ngdiv Ref 30.00 dBm -32.010 dBm
200
100
000
100 -8.61 dBr
-200
200 *
-40.0 T — iy e
-60.0
-60. UI
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz

#VBW 300 kHz Sweep 973.3 ms (40001 pts]

N f 2.4798 GHz

N f 26.296 2 GHz
3
4
5
6
7
8
9
10
11

W WOCH TR S0 X [ v ] FUkcion ] Funcronwon]
8.859 dBm
-32.010 dBm

i

STATUS
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BandEdge Emission at PI/4-DOPSK Hopping Mode

[P1/4-DQPSK Hopping Mode] Low Channel BandEdge
BN Keysight Spectrum Analyzer - Swept SA =R
RL | RF [500 DC | CORREC [ | SENSE:INT] ALIGN AUTO 05:43:05 PM May 09, 2018
#Avg Type: RMS TRACE[. 23150
PNO: Wide —+—  Trig: Free Run Avg|Hold: 100/100 TYPE|M ¥R
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.399 882 5 GHz
10 gBiciv_Ref 30.00 dBm -41.820 dBm
200
100
0.0
661 B
-10.0
200
300
-40.0 ei
500
-60.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

MsG STATUS

[P1/4-DQPSK HoEping Mode] High Channel BandEdge
&

Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s02 bpc [ corReC | | SENSE:INT] | ALIGN AUTO [ 05:45:13 PM May 09, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»—  Trig: FreeRun Avg|Hold: 100/100 TYPE[M WA
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.484 786 5 GHz
19 geierv_Ref 30.00 dBm -42.924 dBm
200
100
000
-8.61 dBi
-10.0
200
300
400 #
500
60.0
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

msc STATUS
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8PSK Mode

[BPSK] Low Channel BandEdge

[BR0 Keysight Spectrum Analyzer - Swept SA

Lo P ]

RL | RF [509 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 05:47:13 PMMay 09, 2018
#Avg Type: RMS TRACE| 3456
PNO: Wide +»— Trig: FreeRun Avg|Held: 1001100 TYPE[M wrainasy
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.399 475 0 GHz
19 gBteiv Ref 30.00 dBm -41.883 dBm
il
10
00
-8.50 B
-10.0
200
-30.0 L 2
-40.0 e
-50.0
60.0
Center 2.400000 GHz Span 10.00 MHz

#Res BW 100 kHz

msc

#VBW 300 kHz

Sweep 5.333 ms (20001 pts)

STATUS

[BPSK]

Low Channel Spurious

[BE Keysight Spectrum Analyzer - Swept SA.

[N

RL | RF [502 DC

| correc |

| SENSE:INT]

| ALIGN AUTO |

PNO: Fast
IFGain:Low

4. Trig: FreeRun
Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 1001100

Mkr2 26.222 7 GHz|

N
N

f
f

2.4017 GHz
26.222 7 GHz

19 geiciv__Ref 30.00 dBm -32.707 dBm
200

100

0.00

100 =
-20.0

-30.0 .'
00 | I ety

-50.0

-60 EII
Start 30 MHz Stop 26.50 GHz
Res BW 100 KHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
FUNCT ‘ ]

9.660 dBm
-32.707 dBm

]

STATUS
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FCC ID: ASLSMJ810Y

DATE: MAY 25, 2018

[BPSK] Mid Channel BandEdge

[BE Keysight Spectrum Analyzer - Swept SA.

[N

RL | RF

[509 DC | CORREC |

| SENSE:INT]

ALIGN AUTO |

10 dBidiv. Ref 30.00 dBm
Log

PNO: Wide ~»— Trig: FreeRun
IFGain:Low

Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 1001100

Mkr1 2.440 856 25 GHz
11.495 dBm

20

10

-850 dEr

Center 2441000 GHz
#Res BW 100 kHz

msc

#VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

STATUS

[BPSK] Mid Channel Spurious

BN Keysight Spectrum Analyzer - Swept SA

Lo & ]

RL | RF [500 DC [ CORREC | [ SENSE:INT] ALIGN AUTO | 06:45:46 PMMay 08, 2018
#Avg Type: RMS TRACE| 3:56
PNO: Fast ~—#— 1rig: FreeRun Avg[Hold: 100/100 TYPE|M e
IFGain:Low Atten: 40 dB DET|P
Mkr2 25.594 1 GHz
joderdiv__Ref 30.00 dBm -32.794 dBm
og
00
0.0
0.00
-8.50 dBr
-10.0
200
EX $
-40.0 —_— - B —— —- —
-60.0
60 UI
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz

#VBW 300 kHz

Sweep 973.3 ms (40001 pts]

N f
N f 2
3
4
5
6
7
8
9
10
11

24414 GHz
5.594 1 GHz

WO RISl % 1 v [ _FUNCron [ FUNCioRvo

11.052 dBm
-32.794 dBm

i

STATUS
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DATE: MAY 25, 2018

[BPSK] High Channel BandEdge

[BE Keysight Spectrum Analyzer - Swept SA.

[N

RL | RF [50@ Dc | CoRREC | | SENSE:INT] | ALIGN AUTO |
#Avg Type: RMS
PNO-Wide -+ Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 40 dB
Mkr1 2.483 783 5 GHz

1ngBldiv Ref 30.00 dBm -43.447 dBm

pil

10

[

-5.50 dr

-10.0

-200

300 s

-40.0 A

v

500

0.0
Center 2433500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
[MSG ISTATUS

[BPSK] High Channel Spurious

BN Keysight Spectrum Analyzer - Swept SA

Lo & ]

RL | RF [508 bC

[ CorrReC |

[ SENSE:INT] | ALIGN AUTO

| 06:47:55 PM May 09, 2018

PNO: Fast =»— Trig: FreeRun

#Avg Type: RMS TRACE| 3:56
Avg|Hold: 1001100 TYPE| M
DET|P

Res BW 100 kHz

IFGain:Low Atten: 40 dB
Mkr2 25.578 8 GHZ

1L%ngdiv Ref 30.00 dBm -32.906 dBm
200

100

000

100 -8.50 b
-200

00 [
-40.0 —— ———— s

-60.0

-60. UI
Start 30 MHz Stop 26.50 GHz

#VBW 300 kHz

Sweep 973.3 ms (40001 pts]

N f
N f 2
3
4
5
6
7
8
9
10
11

2479 8 GHz
5578 8 GHz

WHEOETRC Sl % 1 ¥ [ _FUNCron [ FUnCioRvo

8.864 dBm
-32.906 dBm

i

STATUS
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BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

Bl Keysight Spectrum Analyzer - Swept SA [
RL | RF [500 DC | CORREC [ | SENSE:INT] | ALIGN AUTO | 05:49:18 PM May 09, 2018
#Avg Type: RMS TRACE[. 23150
PNO: Wide —+—  Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥ArARARARE
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.399 790 5 GHz
10 gBiciv_Ref 30.00 dBm -42.486 dBm
200
100
0.0
-5.50 B
-10.0
200
300 £
-40.0 e i
500
-60.0
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 BandEdge
[BM Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s02 bpc [ corReC | | SENSE:INT] | ALIGN AUTO [ 05:53:42 PM May 09, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»—  Trig: FreeRun AvglHold: 100/100 TVPE| MRARAY
IFGain:Low Atten: 40 dB DeT|P

Mkr1 2.485 796 5 GHz
-42.683 dBm

10 dBidiv. Ref 30.00 dBm
Log

200

100

-8.50 o)

<>

Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

STATUS

msc
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REPORT NO: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and 815.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uVv/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. 88 15.231 and 15.241.
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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 =1/0.002884S = 347Hz.

The minimum VBW was 347Hz, but test receiver(ESU40) couldn’t set value 347Hz. 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.

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.

Although these tests were performed other than open area test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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11.2. TRANSMITTER ABOVE 1 GHz

11.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL SUWOM Leb Chamber 1 4 May 218 11:39:43

1 25,

4 3
R e - _ | DO SO - )
2.31 5415
o (8 FEU/UE Ref/f ot Pis RBALLEY Refffthe  Detiieg Hode Sunep Pis  15upa/fods  Position
(LI 2 sz ] L 1 ¢ ' 1 1 d
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 *2.39 43.67 Pk 313 -25.7 49.27 - - 74 -24.73 301 121 H
2 *2.33 47.49 Pk 31.2 -25.9 52.79 - - 74 -21.21 301 121 H
3 *2.39 32.37 VALT 313 -25.7 37.97 54 -16.03 - - 301 121 H
4 *2.388 32.85 VALT 313 -25.7 38.45 54 -15.55 - - 301 121 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL PEAK AND AVERAGE PLOT

. o=UL SUWON Leb Chamber 1 4 Moy 2B18  13.38.58
£ = "

Restricted Bandedge

Proje

Uertical

CadBul)/m)

i
]yl
-
—

" L )
PRI R hed i i i, Ml b b T R i L e Y sy s ol |
45
43
of
35
2.31 18.5MH=z/ - . 2.415
Freguency (GHz)
[ Rangn (B0 PR Fef/fttn Doty Fode Samp Fia  Fiepaitode Fosition | Farge (G2} FEWEY Rei/fthe Dot/ Hode Seetp Pta  toupaifode Position

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 *2.39 43.48 Pk 313 -25.7 49.08 - - 74 -24.92 92 245 A
2 *2.325 46.1 Pk 31.2 -25.9 51.4 - 74 -22.6 92 245 A
3 *2.39 32.52 VALT 313 -25.7 38.12 54 -15.88 - - 92 245 A
4 *2.389 32.61 VAIT 313 -25.7 38.21 54 -15.79 - - 92 245 A

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL SUWON Lab Chamber 1 8 Moy 2018 08:22.40

125¢
ricted Bondedge

47BAE458875

ROV Reffthn Doty Hod Sueep Pis  dsepaifode  FPosition

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) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 45.05 Pk 31.6 -25.5 51.15 - - 74 -22.85 130 126 H
2 *2.484 46.95 Pk 316 -25.5 53.05 - - 74 -20.95 130 126 H
3 *2.484 3331 VAIT 316 -25.5 39.41 54 -14.59 - - 130 126 H
4 *2.484 33.55 VA1T 31.6 -25.5 39.65 54 -14.35 - - 130 126 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL PEAK AND AVERAGE PLOT

e 1 SUWON Lek Chambers 1 8 May 2B18 88:34:83
estricted Bandedge
15
185}
95!
v
|7}
5 75!
3 65| : - l |
e -
iy syttt ’ 0 A0 5 b Rl A N TR IRTPCTROY WYL WY TR P EONTY ¥ NV Wk A
g 5 H ) H B
3
[o]
X
35
2.46 ; i ) 9. 3MHz/ i ) i ) 2.563
Freqguency (GHz)
[ Farge @1 Er Raf7fiin  Dat/fvg Podk Toep Fia Fipaifods Posiliom | Farge (00 ] Ral /Bt Doty Mode Ty Pta  Vowpaifode Fosition
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) (em)
(dBuv) (dBuv/m)
1 *2.484 44.06 Pk 31.6 -25.5 50.16 - - 74 -23.84 267 393 A
2 2.546 45.57 Pk 31.7 -25.4 51.87 - - 74 -22.13 267 393 A
3 *2.484 33.13 VAIT 316 -25.5 39.23 54 -14.77 - - 267 393 A
4 *2.484 33.13 VAIT 316 -25.5 39.23 54 -14.77 - - 267 393 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

N e —

ed Emissions 3-Meters
1 47BB4580975

m) Horizontal
a
=

CdBull/

Freguency (GHz)

[ Range (& R Rel/ftin  Det/ing Foke p— Fia  WViagsifode Pesition | Rarge (i) T Rel/iten  Detifvg Hode =] Fia  Wamgafode  Pesition

LOW CHANNEL VERTICAL

N e —

fml Uertica

CdBul)

s
]
g

Freguency (GHz)

[ Fange (& R Rel/ftin  Det/ig Foke — Fis  WVigsifode Pesition | Rarge (i) PR Rel/iten  Detifg Hode Ty Fia  Wamgafode  FPesition

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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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 42.95 PK 33.8 -31.7 45.05 - - 74 -28.95 0-360 250 H
4 7.206 29.11 PK 35.9 -28.1 36.91 - - 74 -37.09 0-360 150 H
5 9.609 26.16 PK 36.7 -23.5 39.36 - - 74 -34.64 0-360 150 H
2 *4.804 40.7 PK 33.8 -31.7 42.8 - - 74 -31.2 0-360 250 A
3 7.206 28.76 PK 359 -28.1 36.56 - - 74 -37.44 0-360 250 A
6 9.609 26.09 PK 36.7 -23.5 39.29 - - 74 -34.71 0-360 150 v

* - 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 (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.804 46.9 PKFH 33.8 -31.7 49 - - 74 -25 311 332 H
*4.804 42.18 VALT 33.8 -31.7 44.28 54 -9.72 - 311 332 H
*4.804 44.22 PKFH 33.8 -31.7 46.32 - 74 -27.68 158 152 )
*4.804 38.04 VALT 33.8 -31.7 40.14 54 -13.86 - - 158 152 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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DATE: MAY 25, 2018

MID CHANNEL HORIZONTAL

UL SUWON Lab Chamber 1

118 —_— —_— - —— -
Radicted Emissions 3-Meters
. Project Number:47BB4585975
5] 5SSO USUPSUUUUSUNUUOOOSOSSUSSRRY HUUUUUUSSNS SUSSSSSUUUUUUURINY SOSSOOUSSSUONN ST |y oeet u
Canf ig:EUT / Earphone
Made :BT_GFSK_HARM_2441
=T FOTRIRPRTUSHISTTUSPIRRNTSISIN NI ST SO —— S — | Tested by:45585
25| ST OO SOOIt S OEUUOTOOOO S SOUOUO USSR SUUOOOOsSN S UUOTPOOUONE SOUOOP SO USUUUOUOUUSN UUUOOUSNNL SUSOUUOTPUON-SURSUON FOOUOOOON SNOUOOsS OSSO
727 TSSOSO OOOSRRSTSUURORIN SSSUUSOPSNUINN SOTOPPSUURURITS SUUSIOOTSNSSSUUROOONE SRTOOPSURORE HPSUUUSOOOSN: SOUOOOOOSUNE SHSUOPPOOS SO SORIOOON SOTTOOP SOOI
&6

4 May 2B18 22:33:41

(dBull¥m) Horizontal

Freguency (GHz)

[ Range (& R Fef/ftin Dot/ Fode f— Fis  Wiagsifode Pesition | Rarge (i)

RO

Refffttn  Delivg Hoke

8

Snep Fia  lomaifode  Foaition

MID CHANNEL VERTICAL

Lab Chamber 1

BI.I SUWON

4 May 2B18 22:33:41

| B — - —— _— -
Radicted Emissions 3-Meters
. Project Number: 4788458975
]2 A OO UON NS 00NN O OSONRNEES OTSON DRSS {E1 1ot : Sam
Config:EUT
Made :ET_GFSK_HARM
=1 |50 OO OSSN HUUSUSUSS SUUSOSOOSSURURN SOOOOOSSSUOUOOON ST | Tested by:45585
G- eenreemrermrreremseemeemsee s sseasee e sesst et e et et s semsee et st sess et et sseassemeebuensesssemssemn hnsresseseens e msresse becmsremar brsessenssimn e sese s m e e
3 4 OSSOSO 1SS OSSO SO0 OSSO UOUON SUUUOUUUPSOSRNE SOUUUUUOUO SRS SOUUUUOUUSRNE SESUCUUUOOS SUUUE SOUOSSO: SO OSSOSO
IE e
= .JB'
€
a__ =150
- 2 -
G 3 =
.............................................................. N
48 { f=] ad
38
28
1 - - - - _1a — s
Freguency (GHz)
[ Fange (& FEALUR Rel/ftin  Det/ig Foke f— Fis  WVigsifode Pesition | Rarge (i) PR Rel/iten  Detifg Hode e Fia  Wamgafode  FPesition

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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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 *4.881 42.35 PK 33.8 -31.7 44.45 - - 74 -29.55 0-360 150 H
4 *7.321 29.24 PK 35.9 -27.6 37.54 - - 74 -36.46 0-360 150 H
5 9.766 26.69 PK 36.9 -24.2 39.39 - - 74 -34.61 0-360 250 H
2 *4.881 39.61 PK 33.8 -31.7 41.71 - - 74 -32.29 0-360 250 A
3 *7.323 30.54 PK 359 -27.6 38.84 - - 74 -35.16 0-360 250 A
6 9.764 26.62 PK 36.9 -24.2 39.32 - - 74 -34.68 0-360 250 v

* - 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 (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.882 46.95 PKFH 33.8 -31.7 49.05 - - 74 -24.95 317 322 H
*4.882 42.36 VALT 33.8 -31.7 44.46 54 -9.54 - - 317 322 H
*4.882 45.5 PKFH 33.8 -31.7 47.6 - - 74 -26.4 192 385 )
*4.882 40.57 VALT 33.8 -31.7 42.67 54 -11.33 - - 192 385 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788468750-E3V2
FCC ID: ASLSMJ810Y

DATE: MAY 25, 2018

HIGH CHANNEL HORIZONTAL

'19” SUWON Lek Chamber 1 4 May 2818 23:25:86
Radicted Emissions 3-Meters
. Project Number: 4788458975
50000 OSNUNE 1000 U00SOSNUNUNUY (UOUOSSOSETRNUE USROS S 1C) ant  Sam
Config:EUT er / Earphone
Mode:BT_GFSK M_2488
OO0 OSSOSO SUSSSOOSSSUSY SUUSSSSS SOTORSUUUTOOOOS S | Tested by:45585
FU |-+ vemmeemmeecre ettt e ssmentmnben s e stmenema| e et et e et e stmene bt st et st e niee o atmenemieebese e mie oo ne e n e e semene e
E
v . OO OO OO OO OO OO O OO PO UOOO OO SOV OPS PN ST UOOOO0 SN SOOTSUON OSSOSO OO
0
N
g 6a
<
-y
@
o
28!
1 - - - - _1e — s
Freguency (GHz)
[ Range (& PR Rel/ftin  Det/ing Foke f— Fia  WViagsifode Pesition | Rarge (i) T Rel/iten  Detifvg Hode Grep Fia  Wamgafode  Pesition
'19” SUWON Lek Chamber 1 4 May 2B18 23:25:86
Radicted Emissions 3-Meters
1 Project Number: 4788458975
als) |Client: Somsung
Canfig:EUT / Adopter / Eorphone
Made:BT_GFSK_HARM_2488
(=] | N SESURUUNNN SRS SIS | Tested by:45585
826
& 78
-
L
£ -
] (< NSNS NSNS NSO NSO SN SN S WU SIS S NI S
&
= -
3 =15 18
o ]
=z i
- R 6
.1 | T § 3 =1
r=1
a6
28
1 - 8 8
Freguency (GHz)
[Fange (@e1 CanTTy Fel/fttn  Det/ing Fode = Fia  Phpelode Paition | Rame (G20 AW Ael/Attn  DeLifeg Mok e Pl lomaifode  Fosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below th

e specification limit.
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REPORT NO: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

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 *4.96 39.91 PK 33.8 -31.6 42.11 - - 74 -31.89 0-360 150 H
4 *7.44 29.62 PK 35.9 -27.2 3832 - - 74 -35.68 0-360 150 H
5 9.92 2551 PK 37.1 -22.3 40.31 - - 74 -33.69 0-360 250 H
2 *4.959 37.8 PK 33.8 -31.7 39.9 - - 74 -34.1 0-360 250 A
3 *7.44 29.47 PK 359 -27.2 38.17 - - 74 -35.83 0-360 150 A
6 9.92 25.74 PK 37.1 -22.3 40.54 - - 74 -33.46 0-360 150 v

* - 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 (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.96 44.52 PKFH 33.8 -31.6 46.72 - - 74 -27.28 181 399 "
*4.96 38.74 VALT 33.8 -31.6 40.94 54 -13.06 - 181 399 )
*4.96 45.36 PKFH 33.8 -31.6 47.56 - 74 -26.44 307 350 H
*4.96 40.34 VALT 33.8 -31.6 42.54 54 -11.46 - - 307 350 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788468750-E3V2
FCC ID: ASLSMJ810Y

DATE: MAY 25, 2018

11.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)
HORIZONTAL PEAK AND AVERAGE PLOT
_”_! L ULIO [ 1 4 a8 1
5
: Ik
;e IiE
-
- ftefh
E
=] 55!
s
i e J il oy i o e o E
"
151 :
4
35|
2.3 -
o s i‘ul'ld ] ?,;; i FE:.- e ‘\:-— A L] /Pt e L g IT.. Fiode t
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) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 43.62 Pk 313 -25.7 49.22 74 -24.78 328 372 H
2 *2.384 45.85 Pk 313 -25.7 51.45 - 74 -22.55 328 372 H
3 *2.39 32.44 VAL1T 313 -25.7 38.04 54 -15.96 - 328 372 H
4 *2.388 32.98 VAL1T 313 -25.7 38.58 54 -15.42 328 372 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

VERTICAL PEAK AND AVERAGE PLOT

Ul SUWON Lebk Chomber 1 4 May ZB18 13:15:54
£3 - 1

estricted Bandedge

185}

95|
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Uertical

CadBul)/m)

g ! .J'J '\"’ﬁm_.
Q i
T o e el o b ol 2 i, B b e gt i ks S v B L b T et L L ]

4 3
oD
15
2.31 18.5MH=/ - ) Z. 415
Freqguency (GHz)
[ Rangn (B0 PR Ref/fidn Dot fivg Mods Samp Fia  Fiepaitode Fosition | Farge (G2} FEWEY Rei/fthe Dot/ Hode Seetp Pta  toupaifode Position
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 *2.39 44.35 Pk 313 -25.7 49.95 - - 74 -24.05 291 368 \
2 *2372 46.12 Pk 31.2 -25.8 51.52 - - 74 -22.48 291 368 v
3 *239 32.52 VALT 313 -25.7 38.12 54 -15.88 - 291 368 v
4 *2.386 32.59 VALT 313 -25.7 38.19 54 -15.81 - - 291 368 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

. UL SUWON Lob Chomber 1 8 May 2B18  @8:05:85
- Re icted Bandedge
4788
115
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as| H
5 i
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I'e I3t
5 75 I _
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3 69 : 1548 :
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N Ly Py o Bl " T N
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45| }
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- - (1" S . - -~ . R -
= 563
2 2.563
o (B FEU/UE Ref/f ot P RBALLEY Refffthe  Detiieg Hode Sunep Pis  15upa/fode  Position
THI-648 & o a1 L 1 ¥ i 1 ’
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 43.37 Pk 316 255 49.47 - - 74 -24.53 125 124 H
2 2.562 46.56 Pk 317 -25.3 52.96 - - 74 -21.04 125 124 H
3 *2.484 33.41 VALT 316 255 39.51 54 -14.49 - - 125 124 H
4 *2.484 33.35 VALT 316 -25.5 39.45 54 -14.55 - - 125 124 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

VERTICAL PEAK AND AVERAGE PLOT

e 1 SUWON Lek Chamber 1 8 May ZB18 BB:14:23
Restricted Bondedge
15l Proje
185}
95|
L
]
> 75!
.'|: 65 :
L
S ' 2
.\.J ! ? A
B Y, KL TH BUREVE P i At Mt by T s HFLPRAT U TIT Loinipws bl
45
3
a g
35
2 . 3MH=/ 2.563
Freqguency (GHz)
[ Rangn (B0 PR Ref/fidn Dot fivg Mods Samp Fia  Fiepaitode Fosition | Farge (G2} FEWEY Rei/fthe Dot/ Hode Seetp Pta  toupaifode FPosition
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 43.77 Pk 31.6 -25.5 49.87 - - 74 -24.13 268 394 v
2 2.542 46.35 Pk 317 -25.3 52.75 - - 74 -21.25 268 394 v
3 *2.484 32.45 VALT 316 -25.5 38.55 54 -15.45 - - 268 394 \
4 2.553 32.78 VALT 317 -25.3 39.18 54 -14.82 - - 268 394 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL
Eil.l SUWON Lek Chamber 1

1B —_———

m) Horizontal
a
=

CdBull/

Freguency (GHz)

[ Range (& R Fef/ftin Dot/ Fode f— Fis  Wiagsifode Pesition | Rarge (i) T Rel/iten  Detifvg Hode Grep Fia  Wamgafode  Pesition

LOW CHANNEL VERTICAL
Eil.l SUWON Lek Chamber 1

1B —_———

188}

\__]U ....................... | RRRUTRRRS TR b
= | OSSO NS R S—— R— I - VSRR SO N R —
7@l R — L e

60|

fm) Usrtica

=150

CdBul)

QB B eeeemeemsees st ssesemesmne s semeeemee e ....... £ ........ ....... 3 ....... - s oo

38

Freguency (GHz)

[ Fange (& R Fef/ftin Doty Fode f— Fis  WVigsifode Pesition | Rarge (i) PR Rel/iten  Detifg Hode e Fia  Wamgafode  FPesition

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: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

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 39.72 PK 33.8 -31.7 41.82 - - 74 -32.18 0-360 250 H
4 7.206 28.61 PK 35.9 -28.1 36.41 - - 74 -37.59 0-360 250 H
5 9.609 25.93 PK 36.7 -23.5 39.13 - - 74 -34.87 0-360 250 H
2 *4.804 37.64 PK 33.8 -31.7 39.74 - - 74 -34.26 0-360 250 A
3 7.206 29.17 PK 359 -28.1 36.97 - - 74 -37.03 0-360 150 A
6 9.609 25.7 PK 36.7 -23.5 389 - - 74 -35.1 0-360 150 v

* - 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 (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.804 46.44 PKFH 33.8 -31.7 48.54 - - 74 -25.46 311 332 H
*4.804 38.72 VALT 33.8 -31.7 40.82 54 -13.18 - 311 332 H
*4.804 43.18 PKFH 33.8 -31.7 45.28 - - 74 -28.72 159 356 )
*4.804 33.97 VALT 33.8 -31.7 36.07 54 -17.93 - - 159 356 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788468750-E3V2 DATE: MAY 25, 2018

FCC ID: ASLSMJ810Y

MID CHANNEL HORIZONTAL

19” SUWON Lek Chamber 1 4 May 2B18 23:88:58

Radicted Emissions 3-Meters

1 Project Number:4788458975
aa ............................ | S A S 1C1 ient : Sam 4
Config:EUT / Adopter / Earphone
Mode:BET_8PSK_HARM_2441
| Tasted by:45885

(dBull¥m) Horizontal

......... R A
T aaa
28!
1 - - 18~ is
Freguency (GHz)
[ Fange (@) T Fef/fttn  Oot/ing Fode E— Fa Vapalode Fasition | Fomge () T Ref/itn  Detifvg ok Tarep Pis  Wamaifod Fesition
1BI.'I SUWON Lek Chamber 1 4 May 2818 23:88:58
Radicted Emissions 3-Meters
. Project Number:4788458975
0000 OSNUNE 100000 USSP SSOSNENNNUE OSSOSO SR ¢l 7ant :Somsung
Config:EUT / Adopter / Eorphone
Made :ET_8PSK_HARM_2441
OO0 OO OUSSUS SUUSUSSSSS SOTPSRSIUUOOOOOS S | Tested bBy:45585
<1 OSSOSO OUOOS U SOOSUOSSNN. SODSUOUOUNUUSTS SUOSUUUUSSUUNI SUUOOUUUSSN SRS OO SUOOSUOOOS st SNSVOOUUUUIUNE SUOUUUOUUUNUOE BUOUUN: SOSm SOUOUUus OO
3 4 SOOI SO UOS SR SOUOOO OSSO S O0OUOS U EUOUUUOUON SUUUOUOUUPSOSINE SOOUUUUOSSSE: SOUCUUTUUSRNE SEUUCUUUOOS SUUUE SOUOSOO: SO OSSOSO
T
» e
= &6
€
K, Sa|
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T | OSSOV OO PO USDORRURRIE O oottt SS RS S OSPOUSUNSUSOORRUNE IMUSUSUOOSROSRY -5 SSUISURSSRI: SNPOOOeS A W R FRN skl ool
! - o
38
28
1 A - . 1a T s
Freguency (GHz)
[ Fange (@) EonT) Fef/fttn  Oot/ing Fode p— Fia Vapalode Fasition | Forge () T Ref/itn  Detifvg ok e Pis  Wamgaifod Fesition

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: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

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 *4.881 39.28 PK 33.8 -31.7 41.38 - - 74 -32.62 0-360 150 H
4 *7.324 28.7 PK 35.9 -27.5 37.1 - - 74 -36.9 0-360 250 H
5 9.765 26.61 PK 36.9 -24.2 39.31 - - 74 -34.69 0-360 250 H
2 *4.882 36.94 PK 33.8 -31.7 39.04 - - 74 -34.96 0-360 150 A
3 *7.324 29.88 PK 359 -27.5 38.28 - - 74 -35.72 0-360 251 A
6 9.764 26.74 PK 36.9 -24.2 39.44 - - 74 -34.56 0-360 150 v

* - 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 (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.882 46.06 PKFH 33.8 -31.7 48.16 - - 74 -25.84 316 321 H
*4.882 38.63 VALT 33.8 -31.7 40.73 54 -13.27 - 316 321 H
*4.882 45.01 PKFH 33.8 -31.7 47.11 - 74 -26.89 194 384 )
*4.882 37.11 VALT 33.8 -31.7 39.21 54 -14.79 - - 194 384 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788468750-E3V2
FCC ID: ASLSMJ810Y

DATE: MAY 25, 2018

HIGH CHANNEL HORIZONTAL

'19” SUWON Lek Chamber 1 8 May 2818 a7:268:85
Radicted Emissions 3-Meters
. Project Number: 4788458975
]2 A OSPRS00SO OPONSONRES NSO ORS S {E1 1ot : Sam
Canfig:EUT
Made :ET_8PSI
1| OSSO OOOOOUSSRRE HSUUOUOUSUUUS! SOOSORSUUSUR SOOOOSSSNUUOSOO SO Tested by:45585
FU |-+ vemmeemmeecre ettt e ssmentmnben s e stmenema| e et et e et e stmene bt st et st e niee o atmenemieebese e mie oo ne e n e e semene e
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1 - : - - _1e — s
Freguency (GHz)
[ Range (& PR Rel/ftin  Det/ing Foke f— Fia  WViagsifode Pesition | Rarge (i) T Rel/iten  Detifvg Hode Grep Fia  Wamgafode  Pesition
'19” SUWON Lek Chamber 1 8 May 2818 a7:268:85
Radicted Emissions 3-Meters
. Project Number: 4788458875
]2 S OO UON NS S0P OSONNNES NSO DRSS Cliant: Som
Config:EUT / Adopter / Eorphone
Mode:BT_8PSK_HARM_2488
=1 | OO OOOUOUUSSI HUUUOUSUSUOY SOOSUSSUURURN SOOOOOSSSSUOOOOO SO | Tested by:45585
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1 - - - - _1e — s
Freguency (GHz)
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788468750-E3V2 DATE: MAY 25, 2018
FCC ID: ASLSMJ810Y

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 39.07 PK 33.8 -31.7 41.17 - - 74 -32.83 0-360 250 H
4 *7.442 29.57 PK 35.9 -27.2 38.27 - - 74 -35.73 0-360 150 H
5 9.923 25.76 PK 37.1 -22.4 40.46 - - 74 -33.54 0-360 150 H
2 *4.959 36.32 PK 33.8 -31.7 38.42 - - 74 -35.58 0-360 250 A
3 *7.44 29.32 PK 359 -27.2 38.02 - - 74 -35.98 0-360 250 A
6 9.916 26.13 PK 37.1 -22.3 40.93 - - 74 -33.07 0-360 150 v

* - 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 (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.96 45.53 PKFH 33.8 -31.6 47.73 - - 74 -26.27 307 294 H
*4.96 37.36 VALT 33.8 -31.6 39.56 54 -14.44 - 307 294 H
*4.96 42.86 PKFH 33.8 -31.6 45.06 - 74 -28.94 167 135 )
*4.96 34.49 VALT 33.8 -31.6 36.69 54 -17.31 - - 167 135 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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