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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, ANT+,
NFC and WPT

MODEL NUMBER: SM-G985F/DS, SM-G985F

SERIAL NUMBER: R3CM9030DBT, R3CM90FS9RV (CONDUCTED, Original);

R3CM9033F1L, R3CM90FSA4H (RADIATED, Original);
R38MAOKHL5Y (RADIATED, Spot check)

DATE TESTED: OCT 22, 2019 — DEC 16, 2019 (Original);
NOV 22, 2019 — NOV 29, 2019 (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:
1/
///L/\/

%w [
Junwhan Lee Hyunsik Yun
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: A3LSMG986B 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: A3LSMG985F shares the same enclosure and circuit board as FCC ID:
A3LSMG986B. 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:
A3LSMG986B remains representative of FCC ID: ABLSMG985F. The test data of FCC ID:
A3LSMG986B being submitted for this application to cover BT features.

1.3. SPOT CHECK VERIFICATION DATA
(Worst case of the radiated spurious and band edge emissions)
Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-G986B/DS SM-G985F/DS Deviation Remark
FCCID : A3LSMG986B | FCCID : A3LSMG985F
Band Edge GFSK_2480 2480 MHz 54 dBuv/m 40.09 dBuV/m 40.62 dBuV/m 0.53dB
DSS BT -
RSE GFSK_2480 2480 MHz 74 dBuv/m 47.69 dBuvV/m 48.35dBuv/m 0.66 dB 4th Harmonlc
Noise floor

Comparison of two models, upper deviation is within 3 dB 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 in the individual test reports:

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number | Re-used
PCE | AsLsmceses | Of9nal | 47e9010881-E2 | TESU | 4789247757-E2 | Al

Grant Report
4789219881-E3 Test 4789247757-E3 Al
(802.11b/g/n) Report (802.11b/g/n)
Original 4789219881-E4 Test 4789247757-E4
DTS A3LSMG986B Grant (802.11ax) Report (802.11ax) Al
4789219881-E5 Test 4789247757-E5 Al
Bluetooth LE Report Bluetooth LE
Original 4789219881-E6 Test 4789247757-E6
DSS A3LSMGI86B Grant (Bluetooth) Report (Bluetooth) Al
4789219881-E7 Test 4789247757-E7 Al
Original (802.11a/n/ac) Report (802.11a/n/ac)
NIl A3LSMG986B Grant 4789219881-E8 Test 4789247757-E8 Al
(802.11ax) Report (802.11ax)
4789219881-E9 Test 4789247757-E9 Al
Original (ANTH) Report (ANT+)
DXX A3LSMG986B Grant 4789219881-E10 Test 4789247757-E10 Al
(NFC) Report (NFC)
Original 4789219881-E11 Test 4789247757-E11
DCD A3LSMG986B Grant (WPT) Report (WPT) All

For this application the data reuse is summarized below for each equipment class:

Equipment

Reference FCC

Application

Class ID (Parent) Type Test Item Data Re-used
PCE A3LSMGO86B Oé'?ﬁ'l?]?' WWAN All except SAR (full test), HAC (full test)
BLE All
Original
DTS A3LSMG986B Grant WLAN All except SAR (full test), HAC (full test)
WLAN 802.11ax | All except HAC (full test)
DSS A3LSMGO86B Og?a:?\f“ BT All except SAR (full test)
Original WLAN All except SAR (full test), HAC (full test)
NII A3LSMG986B e
WLAN 802.11ax | All except HAC (full test)
Original ANT+ Al
DXX A3LSMG986B G?ant
NFC All
DCD A3LSMGO86B Oé'?;r‘]?' WPT All except RF exposure
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FCC ID: ASLSMG985F

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.

KDB 558074 D01 15.247 Meas Guidance v05r02
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
X] 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/wp-content/uploads/2017/05/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 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.

4.4.DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

This report covers the Samsung models SM-G985F/DS and SM-G985F.
These models are identical in hardware except SM-G985F has single SIM tray.
With some pre-scan, model SM-G985F/DS was set for spot check test.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Power Output Power Output Power
[MHz] Mode [dBm] [mW]
. Average 17.459 55.71
Basic GFSK
Peak 17.751 59.58
. Average 11.266 13.38
2402 ~2 480 Enhanced Pi/4-DPSK
Peak 14.001 25.12
Average 11.345 13.63
Enhanced 8PSK

Peak 14.297 26.90

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -6.46 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 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
attached with travel adapter for the worst case condition mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M5DX86X1SE3 N/A
Data Cable SAMSUNG EP-DG977 N/A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.0m 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)
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Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adapter |
AC Main

Bluetooth Tester
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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 08-04-20
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 08-04-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-02-21
Antenna, Horn, 18 GHz ETS 3115 00167211 | 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 | 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 | 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 | 10-02-21
Preamplifier ETS 3116C-PA 00168841 | 08-08-20
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
Directional Antenna Cobham FPA3-0.8-6.0R/1329 110367-0003 N/A
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 | 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 2029169 08-06-20
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 | 08-06-20
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 | 08-06-20
Average Power Sensor Agilent/HP U2000 MY54270007 | 08-09-20
Bluetooth Tester TESCOM TC-3000C 3000C000546| 08-07-20
Combiner WEINCHEL 1575 2150 08-08-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7087-10 2 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receive, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Termination WEINSCHEL M1406A TO1 08-08-20
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software uL UL EMC Ver 9.5
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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 1T
Mode B X Cycle |Correction Factor | Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
BT | 2885 | 3751 | 0769 | 769% | 114 | 0347
—E Keysight Spectrum Analyzer - Swept SA (===
RL | RF [500 DC [ CORREC [ [ SENSE:INT] ALIGN AUTO | 06:29:18 PM Oct 23, 2019
’— PNO: Fast -—#— Trig: RFBurst FAVGTYPe: RIS TFffiﬁw;56

10 dBrdiv_ Ref 30.00 dBm
Log

200

10.0

0.00

-100

200

-30.0

-400

500

-60.0

Span 0 Hz

Center 2.441000000 GHz

Res BW 8 MHz #VBW 50 MHz
FUNCTION WIDTH
1 N t 3751 ms 16.53 dBm
2 At t (A 2885ms (A) 024 dB
3 A1 t (A 3.751 ms (A) 0.26dB
4
5
6
7
8
9
10
11
‘

MSG STATUS
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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 20dB Bandwidth | 99% Bandwidth
Channel
[MHZ] [MHZz] [kHz]
Low 2402 1.028 894.120
Mid 2440 1.034 866.130
High 2480 1.043 867.970
Worst 1.043 894.120

8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20dB Bandwidth | 99% Bandwidth
Channel
[MHZ] [MHZ] [kHz]
Low 2402 1.336 1167.100
Mid 2440 1.326 1193.800
High 2480 1.335 1164.300
Worst 1.336 1193.800

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20dB Bandwidth | 99% Bandwidth
Channel
[MHZ] [MHz] [kHz]
Low 2402 1.296 1164.300
Mid 2440 1.280 1164.700
High 2480 1.323 1194.100
Worst 1.323 1194.100
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8.2.4. 20 dB AND 99% BANDWIDTH PLOTS

GESK BANDWIDTH

20dB Bandwidth] GFSK Low CH

99% BandW|dth] GFSK Low CH

E— = U —— =T
I 17:06:47 P Oct 23, 2018 I 1125580 75,2015
m:h Atten 30 dB o gﬁgu;r:ugu:.mmm s:cmmm ©ootoo Radio Std: None ] . Ce;befr Freg: :mmmc:«vwm “oonoo Radio Ste: None
AFGaincLow #atten: 30 4B Radio Device: BTS AFGainLow #Atten: 40 0B Radie Device: BTS
‘I dBldiv Ref 30.00 dBm I\. dBidiv Ref 30.00 dBm
o og ‘
iLilmllau ) J il 1 Inil
Center 2.402 GHz Span 3 MHz. Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms #Res BW 30 kHz VEW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 21.6 dBm Occupied Bandwidth Total Power 10.9. dBm
917.23 kHz 894.12 kHz
Transmit Freq Error 24.128 kHz OBW Power 99.00 % Transmit Freq Error 12.085 kHz OBW Power 98.00 %
x dB Bandwidth 1.028 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB
usc Sans wsa amamus
20dB BandWIdth] GFSK Middle CH 99% BandWIdth]] GFSK Middle CH
e O r= Far i ey el ==

) Cenlszr!q 2.441000000 GHz

070718 PHOCL 22, 2018

Radio Std: Nane

Center Freq: 2.441000000 GHz

1:26.29 PMOCL 23,2018
Radio Std: None

STams)

TaTUS)

s Trig: Free Run Avgl|Hold: 1001100 s Trig: Free Run Avg|Held: 100/100
HFGainLow #Anen: 30 4B Radio Device: BTS #FGainLow #Atten: 40 0B Radio Device: BTS
10 dBJdiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
QL g A LA L R E ERAL | IL I Gl ML L L& LSRR L L |
Center 2.441 GHz Span 3 MHz. Center 2.441GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 22.8 dBm Occupied Bandwidth Total Power 12.2dBm
919.35 kHz 866.13 kHz
Transmit Freq Error 156.610 kHz OBW Power 99.00 % Transmit Freq Error 8.411 kHz OBW Power 99.00 %
x dB Bandwidth 1.034 MHz xdB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB
s Smans sc srans
20dB BandW|dth] GFSK ng h CH 99% BandW|dth] GFSK High CH
wwmw Occupied BW ol wspmmw Giceupied BW ==
I 07:07:58 P Oct 23, 2018 I 1125:24 P0G 23, 2015
| Camer Freq: 2480000000 GHz Radio Std: None ] “Center Freq: 2480000000 G Radio Std: None
e Trig:FreeRun AvglHold: 100100 e Trig: Free Run AvalHole: 1001100
HFGain:Low #Atten: 30 dB Radio Device: BTS #FGainLow #Arten: 40 dB Radio Device: BTS
0 dBdi Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
|
ik b1k ! UL LRI D0 UREDL oL b LT Rl Lol 18
Center 2.48 GHz Span 3 MHz. Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms #Res BW 30 kHz VEW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 22.1 dBm Occupied Bandwidth Total Power 11.2dBm
889.67 kHz 867.97 kHz
Transmit Freq Error 3.539 kHz OBW Power 99.00 % Transmit Freq Error -4.005 kHz OBW Power 98.00 %
x dB Bandwidth 1.043 MHz xdB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB
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Pi/4-DOPSK BANDWIDTH

20dB BandWIdth] Pi/4- DQPSK Low CH

99% BandWIdth] Pi/4- DQPSK Low CH

Torpean e Ot )
1053 P Dct 23, 208
Radio Std: None

] . Cenlszr!q 2.402000000 GHz
v Trig: Free Run “AvglHold: 1001100

e oo ROl =5
28 gL 2,20
Rld\l Ehd None

] Centar Freq: 1mmanm GHz
Avg|Hold: 100/100

~a  Trig: Free Rl

so Srans)

HFGainLow #Anen: 30 4B Radio Device: BTS #FGainLow thnen 4048 Radio Device: BTS
10dBidy_ Ref 30,00 dBm 0By Ref 30.00 dBm
Log Log
‘ ______ ] ]

Center 2.402 GHz Span 3 MHz. Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 16.5 dBm Occupied Bandwidth Total Power 5.22 dBm

1.1952 MHz 1.1671 MHz
Transmit Freq Error 7.279 kHz OBW Power 99.00 % Transmit Freq Error 3.565 kHz OBW Power 99.00 %
x dB Bandwidth 1.336 MHz xdB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB

wsa anus)

20dB Bandwidth] P|/4 DQPSK Middle CH

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

E— = U —— =T
I 7116 Pt 2, 2018 I 28151 P 75,2015
| CenurFr!q z.muooooﬁ GHz Radio Std: None ] Cenw Freg: uamoomsn Radio S1c: None
o Trig:Fi AvglHold: 100100 e Trig:F Avg|Hold: 1001100
HFGoiniaw o Radio Device: BTS AFGainLow —g Radie Device: BTS
0 dBldiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
[ | JILLLLEDA ] L ILid J
Center 2.441 GHz Span 3 MHz. Center 2441 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms #Res BW 30 kHz VEW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 17.6 dBm Occupied Bandwidth Total Power 6.34 dBm
1.1763 MHz 1.1938 MHz
Transmit Freq Error -5.166 kHz OBW Power 99.00 % Transmit Freq Error -10.478 kHz OBW Power 98.00 %
x dB Bandwidth 1.326 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB
usc Sans wsa amamus
20dB BandW|dth] Pi/4-DQPSK ngh CH 99% BandW|dth] Pi/4- DQPSK High CH
e O =T Far i ey el ==

1032 s 2, 218
Radio Std: Nane

] . Cenlszr!q 2.480000000 GHz
v Trig: Free Run “AvglHold: 1001100

11:29.08 PO 23, 2018
Radio Std: None

] Center Freq: 2480000000 GHz

s Trig: FreeRun Avg|Hold: 100/100

so Srans)

HFGainLow #Anen: 30 4B Radio Device: BTS #FGainLow #Anen: 40 08 Radio Device: BTS
10dBidy_ Ref 30,00 dBm 0By Ref 30.00 dBm
Log Log
I
L] | (S

Center 2.48 GHz Span 3 MHz. Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 17.0 dBm Occupied Bandwidth Total Power 5.39 dBm

1.1865 MHz 1.1643 MHz
Transmit Freq Error -14.888 kHz OBW Power 99.00 % Transmit Freq Error -29.498 kHz OBW Power 99.00 %
x dB Bandwidth 1.335 MHz xdB -20.00 dB x dB Bandwidth 1.313 MHz x dB -20.00 dB

wsa anus)

Page 18 of 80

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C(03)

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: 4789247757-E6V2

FCC ID: ASLSMG985F

DATE: DEC 17, 2019

8PSK BANDWIDTH

20dB BandW|dth] 8PSK Low CH 99% BandW|dth] 8PSK Low CH
Fars Sy A il W =& RerhtSpednam A Occd O ==
7115 MOt 23, 2018 1130.00PM0Q 3, 2019
| Cenlzr Freq: 2.402000000 5“ Radio Std: None ‘ Center Freq: 1103701“00 GHz Radie Std: None
s Trig: Free Run Avgl|Hold: 1001100 s Trig: Free Run Avg|Held: 100/100
HFGainLow Saten: 30 48 Radio Device: BTS #FGainLow #Anen: 40 08 Radio Device: BTS
10dBidy_ Ref 30,00 dBm 0By Ref 30.00 dBm
Log Log
1
|
Center 2.402 GHz Span 3 MHz. Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 16.7 dBm Occupied Bandwidth Total Power 5.26 dBm
1.1701 MHz 1.1643 MHz
Transmit Freq Error 24.619 kHz OBW Power 99.00 % Transmit Freq Error 19.914 kHz OBW Power 99.00 %
x dB Bandwidth 1.296 MHz xdB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB
s Stans = srans
20dB BandW|dth] 8PSK Mlddle CH 99% BandW|dth]] 8PSK Mlddle CH
Keysight Spectrum Analyzer - Occupied BW ol wspmmw Giceupied BW ==
AL i 07:11:52 90 0t 23,2018 i 3031 P 5, 2015
] CenurFr!q z.muoooou GHz Radio $td: None ] Cenw Frag :.«moomcu Radio S1c: None
o Trig:F AvglHold: 100100 e Trig:Fl ‘AvglHold: 100/100
HFGainiLow #Atten: .mus Radio Device: BTS #FGainiLow #Atten mua Radio Device: BTS
0 dBldiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
| I JL,,,,,,,,, Al
Center 2.441 GHz Span 3 MHz. Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms #Res BW 30 kHz VEW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 17.4 dBm Occupied Bandwidth Total Power 6.17 dBm
1.1620 MHz 1.1647 MHz
Transmit Freq Error 12.088 kHz OBW Power 99.00 % Transmit Freq Error 4.401 kHz OBW Power 98.00 %
x dB Bandwidth 1.280 MHz xdB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB
usc STans wsa Tamus
20dB BandW|dth] 8PSK ngh CH 99% BandW|dth] 8PSK ngh CH
Fars Sy A il W =& RerhtSpednam A Occd O ==
£ 071230 M 0t 23,2018 113117 PMOQ 3, 2019
| Cenlzr Freq: 2.480000000 5“ Radio Std: None ‘ Center Freq: ummm GHz Radie Std: None
s Trig: Free Run Avgl|Hold: 1001100 s Trig: Free Run Avg|Held: 100/100
HFGainLow #Anen: 30 4B Radio Device: BTS #FGainLow #Anen: 40 08 Radio Device: BTS
10dBidy_ Ref 30,00 dBm 0By Ref 30.00 dBm
Log Log
|
Center 2.48 GHz Span 3 MHz Center 248GHz T span3MHz
#Res BW 30 kHz VBW 300 kHz Sweep 4 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 17.0 dBm Occupied Bandwidth Total Power 5.27 dBm
1.1658 MHz 1.1941 MHz
Transmit Freq Error 6.583 kHz OBW Power 99.00 % Transmit Freq Error 3.788 kHz OBW Power 99.00 %
x dB Bandwidth 1.323 MHz xdB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB
s Stans = srans
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9. SUMMARY TABLE

Fec I.Dart Test Description Test Limit Te.st. Test Result
Section Condition

Band Edge / Conducted

2.1051, 15.247 (d) : . -20dBc Pass
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass
Hopping frequency > two-thirds of
15.247 @)(1) separation the 20 dB bandwidth| Conducted Pass

More than 15 non-

15.247 (a)(1)(iii) [Number of Hopping channels overlapping Pass
channels
15.247 (a)(2)(iii) Avg Time of Occupancy < 0.4sec Pass
15.207 (a) AC Power I.‘m(.a conducted Section 10 Power Line Pass
emissions conducted
15.205, 15.209 |Radiated Spurious Emission < 54dBuv/m Radiated Pass
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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

Span = wide enough to capture the peaks of two adjacent channels

RBW = Start with the RBW set to approximately 30% of the channel spacing; adjust as
necessary to best identify the center of each individual channel.

VBW = RBW

Sweep = Auto

Detector function = Peak

Trace = Max hold

RESULTS

HOPPING FREQUENCY SEPARATION PLOT

Keyssght Spectrum Analyzes - Swegt 54 Feyaaght Specirum Analyses - Swept SA
AL R AL R

,,
53
4§

Bidiv  Ref 30.00 dBm 0 dBidiv - Ref 30.00 dBm

Center 2.440000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts)

[GFSK] [8PSK]
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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

RBW = To identify clearly the individual channels, set the RBW to less than 30% of the channel
spacing or the 20 dB bandwidth, whichever is smaller.
VBW = RBW

Sweep = Auto
Detector function = Peak
Trace = Max hold

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

[BE Keysight Spectrum Analyzer - Swept SA (==
RL | RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 06:59:18 PM Oct 23, 2019

‘ #Avg Type: RMS TRACE

PNG-Fast ~»- Trig: FreeRun Avg|Hold: 1001100 TYPE

IFGain:Low Atten: 40 dB DET)

3456
M
P

10 dBidiv. Ref 30.00 dBm
Log

-E0.0

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts)

Msc STATUS
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Bl Keysight Spectrum Analyzer - Swept SA = (=
RL | RF [50Q DC | CORREC | | SENSE:INT| | ALIGN AUTO | 06:50:55 PM Oct 23,2019
#Avg Type: RMS TRACE] 3456
PNO-Wide -»- Trig: FreeRun AvglHold: 1001100 TYPE M
IFGain:Low Atten: 40 dB DET|

10 dBidiv.  Ref 30.00 dBm
Log

1t SEGMENT

2400to 2430 MHz | |

Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts)
Ee sTATUS
BY Keysic rum Analyzer - Swept o] & =]
RL | RF [50Q DC | CORREC | [ SENSE:INT| | ALIGN AUTO | 06:53:32 PM Oct 23, 2019
[ ] #Avg Type: RMS TRACE[T 03 15 6
PNO-Wide -+ Trig: FreeRun AvglHold: 1001100 TYPE| M
IFGain:Low Atten: 40 dB DET|P NNNNN

10 didiv. Ref 30.00 dBm
Log

0.0 !

10.0

2" SEGMENT

2430 to 2460 MHz o

Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts]
s sTATUS
BE Keysi rum Analyzes ot (=R
RL [ RF [500 DC | CORREC [ | SENSE:INT| [ ALTGN AUTO | 06:55:28 PM Oct 23, 2018
[ #Avg Type: RMS TRACE[ 03156
PNO:Wide ~—»— Trig: FreeRun AvglHold: 1001100 TYPE|Mihsis
IFGain:Low Atten: 40dB oeT|P

10 dBidiv. Ref 30.00 dBm
Log

0.0

10.0

39 SEGMENT

2460 to 2482 MHz -

Start 2.46000 GHz Stop 2.48200 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts

I status

Page 23 of 80

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
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: 4789247757-E6V2
FCC ID: ASLSMG985F

DATE: DEC 17, 2019

NUMBER OF HOPPING CHANNELS PLOTS[8PSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BN Keysight Spectrum Analyzer - Swept SA =R
RL [ RF [500 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 10:00:34 PM Oct 23, 2018
#Avg Type: RMS TRACE[1]23 45 6

PNO: Fast ~»~ Trig: FreeRun Avg|Hold: 1007100 T‘D/F'; V;—v—v—-‘—

Atten: 40 dB

IFGain:Low

10 dBidiv.~ Ref 30.00 dBm
Log

Start 2.39000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 1.333 ms (20001 pts

IMSG

STATUS
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[ Keysight Spectrum Analyzer - Swept SA (=R
RL | RFE [50Q DC | CORREC | [ SENSE:INT] | ALIGNAUTO | 09:47:56 PM Oct 23, 2019
| #Avg Type: RMS TRACE[L 0315 6
PNO-Wide —» Trig: FreeRun Avg[Hold: 1001100 TYPE| M
IFGain:Low Atten: 40 dB oer|P
10 deidiv. Ref 30.00 dBm
Log
Bl
1 — ——
st o
1% SEGMENT
100
200
2400 to 2430 MHz
300
00
500
600
Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
hsa sTATUS
[ Keysight Spectrum Analyzer - Swept SA (=R
RL | RE [50Q DC | CORREC | [ SENSE:INT] [ ALIGNAUTO | 09:54:35 PM Oct 23, 2019
| #Avg Type: RMS TRACE] 5o
PNO-Wide —+ Trig: FreeRun Avg|Hold: 1001100 Wy
IFGain:Low Atten: 40 dB
10 dBidiv. Ref 30.00 dBm
Log
P
i
nd 0
2" SEGMENT
400
200
2430 to 2460 MHz
300
400
500
800
‘Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
= sTATUS
BN Keysight Spectrum Analyzer - Swept SA [N ER
RL [ RE [50Q DC | CORREC | [ SENSE:INT] [ ALIGNAUTO | 00:58:44 PM Oct 23, 2019
] #Avg Type: RMS TRACE
PNO-Wide ~»~ Trig: FreeRun Avg|Hold: 1001100 TYPE|M
IFGain:Low Atten: 40 dB DeT|P 1
10 dBidiv. Ref 30.00 dBm
Log
Eil
nof e N
rd 0
3 SEGMENT
400
200
2460 to 2482 MHz
300
400
500
£00
Start 2.46000 GHz Stop 2.48200 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
s iSTATUS
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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 Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.380 32 0.121600 04 -0.2784
DH3 1.635 16 0.261600 04 -0.1384
DH5 2.884 12 0.346080 04 -0.0539
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.380 8 0.030400 04 -0.3696
DH3 1.635 4 0.065400 04 -0.3346
DH5 2.884 3 0.086520 04 -0.3135
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BE Keysight Spectrum Anzlyzer - Swept SA \i/\i/@__
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 06:48:07 PM Oct 23, 2019
r Trig Delay-58.5 ps #Avg Type: RMS TRACE 56
PNO: Fast —+— 1rig: RF Burst TYPE[WAHAAARARAA
IFGain:Low Aftten: 40 dB DET|P NNNNN
AMkr2 380.0 ps|
10 dBidiv  Ref 30.00 dBm 0.04 dB
Log ‘
Pl '
100
0.00
DH1
-10.0
Pulse Width e
-30.0
-40.0
-50.0
-B0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ys (40001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF |50 bpc [ correc | | SENSE:INT] | ALIGN AUTO | 06:45:37 PM Oct 23, 2019
r ‘ #Avg Type: RMS TRACE[1] 23456
PNO: Wide —+—  Trig: Free Run TYPE|WARAAAMAY:
IFGain:Low Atten: 40 dB pET|P NNNNN
10 dBidiv Ref 30.00 dBm
Log
200
DH 1 100
0.00
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
-40.0
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (40001 pts
IMSG STATUS
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BE Keysight Spectrum Anzlyzer - Swept SA \i/\i/@__
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 08:38:10 PM Oct 23, 2019
Trig Delay-187.0 s #Avg Type: RMS TRAGE 56
PNO: Fast —+— 1rig: RF Burst TYPE[WAHAAARARAA
IFGain:Low Aftten: 40 dB DET|P NNNNN
AMkr2 1.635 ms
10 dBidiv  Ref 30.00 dBm -0.16 dB
Log
a0 . —
100
0.00
DH3
-10.0
Pulse Width e
-30.0
-40.0 ACSER YL
-50.0
-B0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF |50 bpc [ correc | | SENSE:INT] | ALIGN AUTO | 08:45:57 PM Oct 23, 2019
r ‘ #Avg Type: RMS TRACE[1] 23456
PNO: Wide —+—  Trig: Free Run TYPE|WARAAAMAY:
IFGain:Low Atten: 40 dB pET|P NNNNN
10 dBidiv Ref 30.00 dBm
Log
200
DH3 100
0.00
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
40,0 [ T P LT W B O T P E T VAT L Y TR T Py B TE WS R TI0 SOy SO (TR GO aap PP
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 5 (20001 pts
IMSG STATUS
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BN Keysight Spectrum Analyzer - Swept SA \i/\i/@__
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 08:39:35 PM Oct 23, 2019
r Trig Delay-313.0 s #Avg Type: RMS TRACE 56
PNO: Fast —+— 1rig: RF Burst TYPE[WAHAAARARAA
IFGain:Low Aftten: 40 dB DET|P NNNNN
AMkr2 2.884 ms
10 dBidiv  Ref 30.00 dBm -0.19 dB
Log
200 ’ —
100
0.00
DH5
-10.0
Pulse Width e
-30.0
-40.0 HHEHEH HLiGL
-50.0
-B0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF |50 bpc [ correc | | SENSE:INT] | ALIGN AUTO | 08:43:35 PM Oct 23, 2019
r ‘ #Avg Type: RMS TRACE[1] 23456
PNO: Wide —+—  Trig: Free Run TYPE|WARAAAMAY:
IFGain:Low Atten: 40 dB pET|P NNNNN
10 dBidiv Ref 30.00 dBm
Log
200
DH5 100
0.00
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
40,0 [ T e S N R e TR A EP PO v R SOPU PUT Ry oy . .
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 5 (20001 pts
IMSG STATUS
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RESULTS[8PSK]
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.386 32 0.123488 04 -0.2765
DH3 1.637 16 0.261920 04 -0.1381
DH5 2.886 12 0.346320 04 -0.0537
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.386 8 0.030872 04 -0.369128
DH3 1.637 4 0.065480 04 -0.33452
DH5 2.886 3 0.086580 04 -0.31342
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BN Keysight Spectrum Analyzer - Swept SA \i/\i/@__
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 08:59:42 PM Oct 23, 2019
r Trig Delay-64.5 ps #Avg Type: RMS TRACE 56
PNO: Fast —+— 1rig: RF Burst TYPE[WAHAAARARAA
IFGain:Low Aftten: 40 dB DET|P NNNNN
AMKr2 385.9 ps|
10 dBidiv  Ref 30.00 dBm -0.40 dB
Log
200
100 <> — — - —- ———--’—
0.00
DH1
-10.0
Pulse Width e
-30.0
-40.0 [ENRTARFRIRL ALY
-50.0
-B0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF |50 bpc [ correc | | SENSE:INT] | ALIGN AUTO | 08:47:04 PM Oct 23, 2019
r ‘ #Avg Type: RMS TRACE[1] 23456
PNO: Wide —+—  Trig: Free Run TYPE|WARAAAMAY:
IFGain:Low Atten: 40 dB pET|P NNNNN
10 dBidiv Ref 30.00 dBm
Log
200
DH 1 100
0.00
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
B Rl o L L L L e e i s
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 5 (20001 pts
IMSG STATUS
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BE Keysight Spectrum Anzlyzer - Swept SA \i/\i/@__
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 09:00:41 PM Oct 23, 2019
Trig Delay-158.5 us #Avg Type: RMS TRACE 3456
PNO: Fast -+~ 1rig: RF Burst TYRE| Wi
IFGain:Low Aftten: 40 dB DET|P NNNNN
AMkr2 1.637 ms
10 dBidiv  Ref 30.00 dBm -0.06 dB
Log
200
. Q v
0.00
DH3
-10.0
Pulse Width e
-30.0
-40.0
-50.0
-B0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF |50 bpc [ correc | | SENSE:INT] | ALIGN AUTO | 08:49:37 PM Oct 23, 2019
r ‘ #Avg Type: RMS TRACE[1] 23456
PNO: Wide —+—  Trig: Free Run TYPE|WARAAAMAY:
IFGain:Low Atten: 40 dB pET|P NNNNN
10 dBidiv Ref 30.00 dBm
Log
200
DH3 100
0.00
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
40,0 [ O B o U T TR Py ST PP " . .1
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 5 (20001 pts
IMSG STATUS
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BE Keysight Spectrum Anzlyzer - Swept SA \i/\i/@__
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 08:55:21 PM Oct 23, 2019
Trig Delay578.5 us #Avg Type: RMS TRACE 3456
PNO: Fast -+~ 1rig: RF Burst TYRE| Wi
IFGain:Low Aftten: 40 dB DET|P NNNNN
AMkr2 2.886 ms
10 dBidiv  Ref 30.00 dBm 0.91 dB
Log
200
100 <> E——
0.00 B
DH5
-10.0
Pulse Width e
-30.0
-40.0
-50.0
-B0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF |50 bpc [ correc | | SENSE:INT] | ALIGN AUTO | 08:51:15 PM Oct 23, 2019
r ‘ #Avg Type: RMS TRACE[1] 23456
PNO: Wide —+—  Trig: Free Run TYPE|WARAAAMAY:
IFGain:Low Atten: 40 dB pET|P NNNNN
10 dBidiv Ref 30.00 dBm
Log
200
DH5 100
0.00
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
IR o e b i e i L e s b e L i e
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 5 (20001 pts
IMSG STATUS

Page 33 of 80

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C(03)

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: 4789247757-E6V2 DATE: DEC 17, 2019

FCC ID: ASLSMG985F

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 17.196 21.000 -3.804
Mid 2441 17.751 21.000 -3.249
High 2480 16.587 21.000 -4.413
Worst 17.751 21.000 -3.249
10.4.2.ENHANCED DATA RATE Pi/4-DPSK MODULATION
channel Frequency Output Power Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 13.728 21.000 -7.272
Mid 2441 14.001 21.000 -6.999
High 2480 13.292 21.000 -7.708
Worst 14.001 21.000 -6.999
10.4.3.ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 14.189 21.000 -6.811
Mid 2441 14.297 21.000 -6.703
High 2480 13.777 21.000 -7.223
Worst 14.297 21.000 -6.703
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10.4.4.0UTPUT POWER PLOTS

GESK OUTPUT POWER

GFSK

Low CH

GFSK

Middle CH

Keysight Spectrum Anslyzer - Swept 54 o e
AL 3 0 T 11:03:58 PMNow 15, 2015
#Avg Type: RMS TRACE[ S35 6
PHOFast -»-  Trig: FreeRun AvglHold: 1001100 TVPE[M
IFGain:Low Atten: 40 dB oeT|P
0deidly  Ref 30.00 dBm
Log
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

uss

Keysight Spectrum Anshyzer - Swept S4
RL #F 0

GFSK

High CH

" #Avg Type: RMS TRACE]

eTaTUS

=
11:04:39 PMNov 15, 2018

]
Log

PHOFast -»-  Trig: FreeRun AvglHold: 1001100 TVPE[M
IFGain:Low Atten: 40 dB oeT|P
0deidly  Ref 30.00 dBm
Log
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
use fsTatus
Xeyght Spectrum Anslyzer - Swept 54 =
AL 3 0 T 11:05:02 PMNow 15, 2015
#Avg Type: RMS TRACE[ S35 6
PHOFast -»-  Trig: FreeRun AvglHold: 1001100 TVPE[M
IFGain:Low Atten: 40 dB oeT|P

dBidiy  Ref 30.00 dBm

Center 2.480000 GHz

#Res BW 3.0 MHz

uss

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

eTaTUS
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Pi/4-DPSK OUTPUT POWER

Keysight Spectnim Anslysss - Swept Sh = s =
RL AF 5 nC 1 O 11:05:38 PMNow 15, 2018
#Avg Type: RMS TRAGE[ 2315 6
PO Fast ~+— Trig: Free Run AvglHold: 100/100 TPE(M
IFGain:Low Atten: 40 dB o=rlP
10 de/div - Ref 30.00 dBm
Log
Pi/4-DPSK
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
use! sTaTus
Keysight Spectrum Anslyzer - Sovept S8
RL W o 0C I 0
#Avg Type: RMS ’—
PNO: Fast ~+—  T1ig: Free Run Avg|Hold: 100/100 TYPE|M
IFGain:Low Atten: 40 dB o=rlP
10 de/div - Ref 30.00 dBm
Log
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)
use! sTaTus
Keysight Spectrum Anslyzer - Sovept S8 ==
RL W [500 OC | CORREC SENSE I 0 11:06:34 PMNov 15,2018
#Avg Type: RMS TRACE[ 2315 6
PNO: Fast ~+—  T1ig: Free Run Avg|Hold: 100/100 TYPE|M
IFGain:Low Atten: 40 dB oeTlP
0dB/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 1.333 ms (20001 pts)
use! sTaTus

Page 36 of 80

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
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: 4789247757-E6V2

FCC ID: ASLSMG985F

DATE: DEC 17, 2019

8PSK OUTPUT POWER

8PSK

Low CH

8PSK

Middle CH

Keysight Spectnim Anslysss - Swept Sh = s =
RL i 5 oc I 0 11:06:57 PMNov 15,2018
#Avg Type: RMS TRACE[T 3156
PNO: Fast ~+—  T1ig: Free Run Avg|Hold: 100/100 TYPE|M
IFGain:Low Atten: 40 dB oeTlP
10 de/div - Ref 30.00 dBm
Log
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

8PSK

High CH

use! sTaTus
Keysaght Spectrum Analyzer - Soept 54 | %
RL i 5 oc I 0 oM Nov 15,20
#Avg Type: RMS TRAGE[ 2315 6
PNO: Fast ~+—  T1ig: Free Run Avg|Hold: 100/100 TYPE|M
IFGain:Low Atten: 40 dB oeTlP
10 de/div - Ref 30.00 dBm
Log
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

juss

Keysight Spectrum Ansiyzer - Swept S&
RL o 5 i

PHO: Fast —+—  1rig: Free Run
IFGain:Low Atten: 40 dB

0dB/div  Ref 30.00 dBm

sTaTUs

#Avg Type: RMS

Avg|Hold: 100/100

Log

Center 2.430000 GHz
#Res BW 3.0 MHz

juss

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)

sTaTUs

Span 10.00 MHz
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10.5. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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.BASIC DATA RATE GFSK MODULATION

Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 16.887 48.831
Middle 2441 17.459 55.706
High 2480 16.292 42.579

10.5.2.ENHANCED DATA RATE PI1/4-DQPSK MODULATION

Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 11.025 12.662
Middle 2441 11.266 13.384
High 2480 10.793 12.003

10.5.3.ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 11.042 12.712
Middle 2441 11.345 13.630
High 2480 10.799 12.020
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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.

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

GFESK Mode
GFSK] Low Channel BandEdge
BN Keysight Spectrum Analyzer - Swept SA =
RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 07:51:42 PM Oct 23, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.398 601 5 GHz
10 dBidiv  Ref 30.00 dBm -37.829 dBm
JLog
200
100
o -2 B3 dBmy
-10.0
200
30,0
-40.0
0.0
0.0

Center 2.400000 GHz
Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts’

IM SG STATUS

GFSK] Low Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0q DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 08:28:37 PM Oct 23, 2018
|— ‘ #Avg Type: RMS TRACE 3456
PNO: Fast +w»- Trig: FreeRun Avg|Hold: 100/100 TYPE hp'lv—w—wv—w
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr2 26.213 5 GHz
10dBidy__Ref 30.00 dBm -30.232 dBm
og
200
100
0.00 B
-10.0
-20.0
300 ’
400 ™ s _—
0.0
0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRMODETRC[SCL] X | ¥ | FUNCTION | FUNCTONWODTH TION VA
1 N f 2.402 4 GHz 16.148 dBm
N f 26.213 5 GHz -30.232 dBm
3
4
5 E
6
7
8
9
10 |
11 -
| I r
MSG STATUS
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GFSK] Mid Channel Reference level
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 07:50:07 PM Oct 23, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100 TYPE[MYAAARAAAAY
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.441 004 75 GHz
10 dBidiv  Ref 30.00 dBm 17.372 dBm
fLog
200 L
100
000 -2 63 cibimy
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GFSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 08:26:13 PM Oct 23, 2018
r | #Avg Type: RMS TRAGE
PNO: Fast +w»- Trig: FreeRun Avg|Hold: 100/100 TVPE]
| IFGain:Low Atten: 40 dB DET]
Mkr2 26.196 3 GHz
10 gBidis__Ref 30.00 dBm -20.855 dBm
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GFSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 07:54:53 PM Oct 23, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100 TYPE[MYAAARAAAAY
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.486 610 0 GHz
10 dBidiv  Ref 30.00 dBm -38.730 dBm
fLog
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200
30.0 |—
-40.0 ’
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Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
GFSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 08:23:54 PM Oct 23, 2018
r | #Avg Type: RMS TRAGE
PNO: Fast +w»- Trig: FreeRun Avg|Hold: 100/100 TVPE]
| IFGain:Low Atten: 40 dB DET]
Mkr2 26.113 5 GHz
10 geidiu__Ref 30.00 dBm -30.134 dBm
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BandEdge Emission at GFSK Hopping Mode

GFSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [s0e bc | comrrec | [ SENSE:INT] | ALIGN AUTO | 08:55:35 PM Oct 24, 2019
‘ #Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WARAAAAR
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.395 858 0 GHz
10 dBidiv Ref 30.00 dBm -38.246 dBm
JLog
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Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
GFSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [s0e bc | comrrec | [ SENSE:INT] | ALIGN AUTO | 08:57:16 PM Oct 24, 2019
‘ #Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MM
IFGain:Low Atten: 40 dB DET|P !
Mkr1 2.485 498 0 GHz
10 dBidiv Ref 30.00 dBm -39.119 dBm
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10.6.2.ENHANCED DATA RATE PIl/4-DQPSK MODULATION

P1/4-DOPSK Mode

P1/4-DQPSK] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA [E=R ==
RL | RF |soe DC | CORREC | | SENSE:INT| [ ALIGN AUTO | 07:56:41 PM Oct 23, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide ~—»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.399 767 0 GHz
10 dBidlv  Ref 30.00 dBm -39.000 dBm
fLog
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-5.83 dBmy
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P1/4-DQPSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA [ )
RL | RF |soe DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 08:16:50 PM Oct 23, 2018
|— ‘ #Avg Type: RMS TRAGE[1[2 3456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE| M
| IFGain:Low Atten: 40 dB DET|P
Mkr2 26.265 7 GHz
10g8idly__Ref 30.00 dBm -30.650 dBm
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P1/4-DQPSK] Mid Channel Reference level
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 07:55:48 PM Oct 23, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100 TYPE[MYAAARAAAAY
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.441 007 75 GHz
10 dBidiv  Ref 30.00 dBm 11.188 dBm
fLog
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P1/4-DQPSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 08:19:18 PM Oct 23, 2018
r | #Avg Type: RMS TRAGE
PNO: Fast +w»- Trig: FreeRun Avg|Hold: 100/100 TVPE]
| IFGain:Low Atten: 40 dB DET]
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E’I/4-DQPSK] High Channel BandEdge

BN Keysight Spectrum Analyzer - Swept SA = || (]
RL | RF [50@ DC | CORREC | [ SENSE:INT] ALIGN AUTO | 08:00:02 PM Oct 23, 2018

#Avg Type: RMS TRACE 3456

PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100 TVPE gl

IFGain:Low Atten: 40 dB DET|P NNNNN
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r #Avg Type: RMS TRACE
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Mkr2 26.226 7 GHz
10 gBidis__Ref 30.00 dBm -30.452 dBm
200
100
0.00
-6.83 ciBimy
-10.0
200
300
400 ———=s L
500
0.0
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz #VBW 300 kHz

FUNCTION

1 I L R S R A
1 N f 2.479 8 GHz 9.240 dBm
N f 26.226 7 GHz -30.452 dBm

Sweep 973.3 ms (40001 pts

FUNCTION WIDTH

I

< m

STATUS

Page 46 of 80

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
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: 4789247757-E6V2 DATE: DEC 17, 2019
FCC ID: ASLSMG985F

BandEdge Emission at PI/4-DOPSK Hopping Mode

PI/4-DQPSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [s0e bc | comrrec | [ SENSE:INT] | ALIGN AUTO | 09:01:00 PM Oct 24, 2019
‘ #Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WARAAAAR
IFGain:Low Atten: 40 dB DET|P !
Mkr1 2.397 342 5 GHz
10 dBidiv Ref 30.00 dBm -38.799 dBm
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PI/4-DQPSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA \illi/@_
RL RF [s0e bc | comrrec | [ SENSE:INT] | ALIGN AUTO | 08:59:06 PM Oct 24, 2019
‘ #Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MM
IFGain:Low Atten: 40 dB DET|P
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10.6.3.ENHANCED DATA RATE 8PSK MODULATION

8PSK Mode
8PSK] Low Channel BandEdge
BB Keysight Spectrum Analyzer - Swept SA =N =R
RL | RF |soe DC | CORREC | | SENSE:INT| ALIGN AUTO | 08:03:39 PM Oct 23, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide ~—»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.396 457 5 GHz
10 dBidlv  Ref 30.00 dBm -38.314 dBm
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Mkr2 26.220 1 GHz
10g8idly__Ref 30.00 dBm -30.293 dBm
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8PSK] Mid Channel Reference level
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 08:02:00 PM Oct 23, 2018
#Avg Type: RMS TRACE 3456
Wi ) Trig: FreeRun Avg|Hold:>100/100 TYPE| MR
Fesinlow *  Atten: 40dB Der|P N AN N
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8PSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 08:12:10 PM Oct 23, 2018
r | #Avg Type: RMS TRAGE
PNO: Fast +w»- Trig: FreeRun Avg|Hold: 100/100 TVPE]
| IFGain:Low Atten: 40 dB DET]
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8PSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 08:05:54 PM Oct 23, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100 TYPE[MYAAARAAAAY
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.485 699 0 GHz
10 dBidiv  Ref 30.00 dBm -38.209 dBm
fLog
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8PSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] ez
RL | RF [s0a DbC [ CORREC | | SENSE:INT] [ ALIGN AUTO | 08:09:58 PM Oct 23, 2018
r | #Avg Type: RMS TRAGE
PNO: Fast +w»- Trig: FreeRun Avg|Hold: 100/100 TVPE]
| IFGain:Low Atten: 40 dB DET]
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BandEdge Emission at 8PSK Hopping Mode

8PSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [s0e bc | comrrec | [ SENSE:INT] | ALIGN AUTO | 09:02:46 PM Oct 24, 2019
‘ #Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WARAAAAR
IFGain:Low Atten: 40 dB DET|P !
Mkr1 2.398 627 0 GHz
10 dBidiv Ref 30.00 dBm -39.275 dBm
JLog
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IMSG STATUS
8PSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0e bc | comrrec | [ SENSE:INT] | ALIGN AUTO | 09:03:36 PM Oct 24, 2019
‘ #Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MM
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.484 415 0 GHz
10 dBidiv Ref 30.00 dBm -38.630 dBm
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §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 =1/0.002885S = 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 field 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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REPORT NO: 4789247757-E6V2 DATE: DEC 17, 2019
FCC ID: ASLSMG985F

11.2. TRANSMITTER ABOVE 1 GHz

11.2.1.BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

125 UL SUWOM Lab Chamber | 2819 Dct 25 18:55: 46
z
| Restricted Bandedge
s Project Number:4785219881
Dpr— ] Client:Samsung
Config:EUT / AC Adopter
- Mode:BT_GFSK_BE_H_24B2 Py
185 Tested by: 20881 f !
ild
‘ 1
g5 I
ﬂ .
E 85 .| \ ;

CdBull/m) Hor
o -
o F

55 -|'.'-:I'-):\':””, im T C C b,l‘ /mJ |
4 | H : |
= : i S L I
U VAU GHNVU USRS SYSNUUNSUOTS AUV OO AU AU OTUSSNRUY SO U N St A —
35|
2.3 ‘ ZREEET ) 7415

Freguency (GHz)

Fange (GFz) FEUBU Fef/attn  Dat/fvg Hode Sweep Pte  fups/fode FPosition
1:2.31-2.415 MC-6dB) /M 25 PECK/LagPurVideo  Toesectfutcd BEE1  MAEN 337 degs 143 ¢

Range (6z) RELUB Ref/fitn  Det/fvg Hode Susep Ptc  Eups/fode  Position

HORIZONTAL DATA

Trace Markers

Frequency Meter Corrected

Marker @y R@E_gil\r/v)g Det 3117_00168717 10dB_ATT[dB] g_g:\d/‘;:g) Aﬁr;\?\?/hw M(erg;n rzde;: \m;l PK(Z\;QIH /?Srer;‘; H(igg\t Polarity
1 *2.39 42.1 Pk 31.7 -25.5 48.3 - - 74 -25.7 337 143 H
2 * 2.35365 45.63 Pk 31.6 -25.5 51.73 - - 74 -22.27 337 143 H
3 *2.39 32.36 VALT 31.7 -25.5 38.56 54 -15.44 - - 337 143 H
4 *2.38624 32.82 VALT 31.7 -25.5 39.02 54 -14.98 - - 337 143 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: 4789247757-E6V2 DATE: DEC 17, 2019
FCC ID: ASLSMG985F

VERTICAL PEAK AND AVERAGE PLOT

I_1EUL SUWON Lab Chamber | 2819 Det 25 11.:87:48
z
Restricted Bandedge
15 Praoject Number:4785219881
S Client:Samsung
Config:EUT / AC Adapter
i Maods BT _GFSK_BE_U_24@2
185 Tested by 28881 N
95
i
5 85
S
v
a
=) | O SO s O O  OP OO OUSPAt SOUPEUENOURUSUPRURE PO RSP PUURSURUSUPRPRUTE SSUURUSUPRSNPRUPUPRE MU SPRS SUPIONIPURUE | MO § N SO
3
3 65 |
] H
verage Limit (dBulUym) i |
55 ‘ , p— ; |
; H : @ ‘ : 1 ! ;
et o et A Pl
45 ; ; : ]
‘ ‘ ‘ : P
2 =]
35
2.3 ‘ ZRELGET ] 7,415
Fregquency (GHz)
Range (63 FELABU Fef/Attn  Dat/fvg Hode ) Pie  fSups/thds Pocition Fange (Gz) [ Ref/fitn  Det/fvg Hods Sumep Fis  Fupsifode FPosition
Trace Markers
Meter Corrected N N
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GH2) T:;:C)g Det 3117_00168717 10dB_ATT[dB] (Ig;s\d/\/r:'?) (dBuV/m) (B) (dBuv/m) (dB) (Degs) (cm) Polarity
1 *2.39 42.89 Pk 31.7 -25.5 49.09 - - 74 -24.91 217 396 \
2 *2.35763 45.45 Pk 31.6 -25.7 51.35 - - 74 -22.65 217 396 \
3 *2.39 32.29 VALT 317 -25.5 38.49 54 -15.51 - - 217 396 V
4 * 2.3864 32.73 VALT 317 -25.5 38.93 54 -15.07 - - 217 396 V

* - 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: 4789247757-E6V2 DATE: DEC 17, 2019
FCC ID: ASLSMG985F

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

I""UL SUWON Lok Chamber | 2819 Det 25 I'1.18:54
25 ——————

Restricted Bondedge
115l Project Number 4785213881

Client:Somsung
Config:EUT / AC Adopter

Mode:BT_GFSK_BE _H_2480
185 f—\‘ Tested by: 20881
|

95 i
; i
*E' 85 A B
Il
E 75} } | St oo OO OGO NSRS OSSO OO OTUOE SOy
. M
3‘ 65 ‘I

|‘\ u Averaoge Limit (dBul/m]

2.46 ‘ ] 168, 3MAz/ : 2.563

Frequency (GHz)

P:nge (GHz) REUAUBM Ref/attn  Dat/fvg Mods Sweep Fiz I‘Iups«'“bds [ Rargs (EHz) [T Ref/Attn Da‘r‘wg Hods iuasf: Pis i‘-‘i\upsr‘?’ude Position
1:2746-2.563 IM(-6B) 43 7 FEMK/LoqPur-lides  msecCiuto) BB MIH 35 | I M Ba 1 it (] 1] 1 il
Trace Markers
Meter Corrected
Frequency ° Average Limit Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) R(:é:'\?)g Det 3117_00168717 10dB_ATT[dB] (5533‘/"% (dBuvim) @8) (dBuv/m) (8 (Degs) (cm) Polarity
1 *2.48351 42.22 Pk 319 -25.2 48.92 - - 74 -25.08 315 121 H
2 * 2.48369 45.88 Pk 319 -25.2 52.58 - - 74 -21.42 315 121 H
3 *2.48351 32.57 VALT 319 -25.2 39.27 54 -14.73 - - 315 121 H
4 * 2.48365 33.39 VALT 31.9 -25.2 40.09 54 -13.91 - - 315 121 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: 4789247757-E6V2 DATE: DEC 17, 2019
FCC ID: ASLSMG985F

VERTICAL PEAK AND AVERAGE PLOT

; "3” SUWON Lok Chamber 1 2819 Dec 16 17:38: 28
2 T T
Restricted Bondedge
5 Project Number:4789219881
115 Client:Samsung
Config:EUT / AC Adapter
Mode:BT_GFSK_BE_U_2480
L Tested by:28881
1 e e e S et s s
B N |
o 85—
2
|9
y J
= 75
€
3 g5
e
o
= } A Limit CdBul/m
S5 s e oo
1 T
MWWJ hl@ A b ey A v ey A‘ m TJ-'m“M-MM'MMMW
45 i i i
3 4
=3 o
S S S S SOt SOt OO SOOI
2.46 18. 3MH=z/ 2.563
Frequency C(GHz)
Ronge Gz [ fel/Attn Dai/ivg Mode Sucep Pie #5upe/ode Fosition | Range (Eiz) RER/UBU Ref/fttn  Det/eng flode Sucap Ptz #owps/toda  Fosition
Trace Markers
CorrectedRe
Frequency(G MeterReadin 3117_001687 | 10dB_ATT[d Average Limit Peak Limit PK Azimuth(Deg
Marker Hz) a(@BY) Det Bl amngrE:Bu\// (@Buvim) Margin(dg) dBuvim) Margin(dg) P Height(cm) Polarity
1 *2.48351 41.39 Pk 31.9 -25.2 48.09 - - 74 -25.91 215 330 \2
2 2.55991 45.02 Pk 32 -25.1 51.92 - - 74 -22.08 215 330 \
3 *2.48351 32.95 VALT 31.9 -25.2 39.65 54 -14.35 - - 215 330 Vv
4 2.55791 32.93 VALT 32 -25 39.93 54 -14.07 - - 215 330 Vv

* - 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: 4789247757-E6V2
FCC ID: ASLSMG985F

DATE: DEC 17, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

] Ik“l SUWON Lok Chamber | 2819 0ct 25 13:38:42
Radicated Emissions 3-Meters
. Project Number:4789219881
168 Client :Samsung
Config:EUT / AC Adopter
Mode :BT_GFSK_HARM_2482
L I Tested by:268881
&15]8
3
t 79
=}
N
5
£ 68}
- Avg Limi (dBulU/m)
£
E 58
: 4E*ﬁuMuwmv“*‘“*u&mmwﬁﬂ"““**“““h“ 2
| e
s ;
38,
28
1 ] 18
Frequency (GHz)
Ronga (GHz) REWBY Ref/fttn  Det/fvp Hode Suesp Fte  45ups/Mode  Fosition Range (GHz) REW/UBU Ref/attn  Det/fvg Hode Sueap Ptz #Swps/Mode Fosition
1% MBI/ 1218 FEAK/LngPurl Bnoer(huto) 3B A B 36degs| 3:3-18 HC-68) a PEAK/Lagfur-llideo  SBnace(huta) 16k HARH B-36bdege 2
] Ikl“ SUWON Lak Chamber | 2819 Ozt 25 13:38:42
Radicted Emissions 3-Meters
8 Project Number 4789219881
s Cliant :Samsung
Config:EUT / AC Adoptsr
Mode ‘BT _GFSK_HARM 2482
L s S Tested by: 28881
=158
8§ 78
=
.
[T}
> :‘E .
= Avg Limit (dBul/m)
> -
2 S8
Z
40 L O
48 5 A o
{=] lc
38 -
29
1 ] 18
Frequency (GHz)
Ronga (GHz) REW/BY Ref/fttn  Det/dvp Hode Sussp Fte  45ups/Mode  Fosition Range (GHz) REW/UBU Ref/attn  Det/fvg Hode Sueap Ptz #Swps/Mode 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: 4789247757-E6V2 DATE: DEC 17, 2019
FCC ID: ASLSMG985F

LOW CHANNEL DATA

Trace Markers

Meter Corrected

Frequency Avg Limit Margin Peak Limit Margin Azimuth Height

Marker (G FE;SSI\?)Q Det 3117_00168717 3GHz_HP[dB] g;s?luln"g‘) (dBuvim) @) @Buvim) @) (0egs) o Polarity
1 *4.82801 32.57 PK 34.2 -31.6 35.17 - - 74 -38.83 0-360 250 H
3 7.20536 28.33 PK 35.8 -27.8 36.33 - - 74 -37.67 0-360 150 H
5 9.6099 25.71 PK 37 -23.2 39.51 - - 74 -34.49 0-360 250 H
2 *4.80832 32.36 PK 34.2 -31.6 34.96 - - 74 -39.04 0-360 150 \
4 7.20817 28.19 PK 35.8 -27.9 36.09 - - 74 -37.91 0-360 250 \
6 9.61458 25.62 PK 37 -23.1 39.52 - - 74 -34.48 0-360 250 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected
Frequency . - Avg Limit Margin Peak Limit Margin Azimuth Height "
(GHz) ngﬂlc)g Det 3117_00168717 3GHz_HP[dB] I;gi[\i/l/r:g (dBuv/m) (d8) (dBuv/m) (dB) (Degs) (cm) Polarity
*4.82673 38.75 PKFH 342 -31.5 41.45 - - 74 -32.55 360 100 H
*4.82889 38.66 PKFH 342 -31.6 41.26 - - 74 -32.74 360 100 \
7.20459 35.33 PKFH 35.8 -27.8 43.33 - - 74 -30.67 360 100 H
7.20516 35.85 PKFH 35.8 -27.8 43.85 - - 74 -30.15 360 100 \
9.60851 32.74 PKFH 37 -23.2 46.54 - - 74 -27.46 360 100 H
9.61123 32.86 PKFH 37 -23.2 46.66 - - 74 -27.34 360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4789247757-E6V2
FCC ID: ASLSMG985F

DATE: DEC 17, 2019

MID CHANNEL HORIZONTAL

H”H\ SUMON Lab Chomker 1 26819 Oet 25 13:89:35
5]
Radiated Emissions 3-Meters
198 Project Mumber 4789219881
Client:Somsung
Canfig:EUT / AC Adapter
Made :BT_GFSK_HARM_2441
L Tested by: 26881
Bg ................

T
t 78
o
n
C
e S e T T e e E e S
_ fvg Limit (dBuU/m
\E -
= S
m
2 "
"""" 3
|
Pt ARl RPTTETESE
38
2 S0 OO OO S OOOOTO: SO SSOUOT SO SO OO OS O |
! [z 18
Frequency (GHz)
Range (Gz) RBU/LB Fef/Attn  Detifng Hode Susep Pla  FupafMods FPasition | Range (Gl REUUEU Ref/Attn  Dat/fg Hode Suaep
IHC-BBE)/3B 11218 PEMLogPur—Uideo  Bdnesc(iutc) EOBI PG B-3Bdega | 3:318 Mi-E0/30  87/8 FERK/LogPlr—Uiden  SaEnsac (P
'\Ik“l SUWON Lak Chamber | 2819 Oct 25 13:89:35
Radicated Emissions 3-Meters
198 Project Number 4780219881
d Client:Somsung
Config:EUT / AC Adopter
Mode :BT_GFSK_HARM_2441
L e e e Tested by:268881
88
3 7e
5
C
o -
> 6Bl
2 Avg Limit (dBul/m)
>
2 =15
2
48)- - e
2 iyl
E ;
38 : :
28
1 14 18
Frequency (GHz)
Renge (&) REU/LEN Rel/Altn  Det/Avg Mods Susep Pts  dSups/Mode Fosition | Range (GHZ) REW/ B Ref/Attn  Det/fug Hode Susep Pta upeode 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: 4789247757-E6V2 DATE: DEC 17, 2019
FCC ID: ASLSMG985F

MID CHANNEL DATA

Trace Markers

Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height y
Marker (G R(sg:l\?)g Det 3117_00168717 3GHz_HP[dB] (5533'/",% (dBuvim) @) @Buvim) @) (0egs) o Polarity
1 *4.88144 30.96 PK 34.2 -31.6 33.56 - - 74 -40.44 0-360 149 H
3 *7.32254 28.23 PK 35.8 -27.2 36.83 - - 74 -37.17 0-360 149 H
5 9.76364 26.2 PK 37.2 -24 39.4 - - 74 -34.6 0-360 250 H
2 *4.88238 30.98 PK 34.2 -31.6 33.58 - - 74 -40.42 0-360 250 \
4 *7.32254 28.26 PK 35.8 -27.2 36.86 - - 74 -37.14 0-360 150 \
6 9.76457 26.48 PK 37.2 -23.9 39.78 - - 74 -34.22 0-360 150 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency R’\::(ti?nrg Det 3117 00168717 3GHz_HP[dB] %)E';?:‘Zd Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) - - dBUV/M (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)

*4.8816 38.75 PKFH 342 -31.6 41.35 - - 74 -32.65 360 100 H
*4.88089 39.34 PKFH 342 -31.6 41.94 - - 74 -32.06 360 100 \
*7.32246 36.74 PKFH 35.8 -27.2 45.34 - - 74 -28.66 360 100 H

*7.3225 36.41 PKFH 35.8 -27.2 45.01 - - 74 -28.99 360 100 \

9.76344 33.13 PKFH 37.2 -23.9 46.43 - - 74 -27.57 360 100 H

9.76312 33.46 PKFH 37.2 -23.9 46.76 - - 74 -27.24 360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4789247757-E6V2
FCC ID: ASLSMG985F

DATE: DEC 17, 2019

HIGH CHANNEL HORIZONTAL

’ 1‘_AUL SUWON Lab Chamber 1 2819 Oct 25 11:34:18
Radiated Emissians 3-Meters
Project Number: 4789219881
L e Client:Soansung
Canfig:EUT / AC Adopter
Mode:BT_GFSK_HARM_2484
e Tested by 20881
] OO OSSO USSR OO SO O OOS OO OU OO DU JOUUN OO OO O OO
E
F e R
]
i
§
£ &@
. fvg Limit (dBul/m)
G
= Ge
@
2
48
36
268
1 18 18
Frequency (GHz)
Range (GH) RELAEN Ref /Alin  Datfhvg fods Suop Pla  Fupo/tbds FosiLion Rarge (6] FEA/UED Ref/Rlin  Detfhvg o Surep Plo Foupaffode  Position
1:1-3 IN(-6o) #38k  112/18 FERK/LogPur-Video Siescc(futod BEB1  MXH - Bdegs 150 | 3318 |Mi-6a8)/ 38 81/ PEA/LogPur-Uiden  S¥imsec(futn) 16k MANH A-3%Adegn 1
| ,‘QUL SUWON Lab Chomber | 26819 Oct 25 I1:34:18
€
Radiated Emissions 3-Meters
&8 Project Mumber: 4789219881
L S Client:Samsung
Config:EUT / AC Adapter
Mode:BT_GFSK_HARM_2484
| OSSOSO OSSOSO FOSOUSSORN SOOI SO Tested by: 20381
8@
T .
-
4
@
= &M
2 Avg Limit (dBul/m)
S
2 °e
3 -
5
otV URNVIURRRER PO ot DA ——— 4 T T o et ST
2 -
@
OSSO SO
24
! il 18
Freguency (GHz)
Range (GHe) REUAGD Ref/ftin  Oct/fvg Mode Swoop Pia  Foups/fods  Fosition Range (i) FEN/UED Ref/fin  Oct/ivg fiods Sucep Pla Foupa/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: 4789247757-E6V2 DATE: DEC 17, 2019
FCC ID: ASLSMG985F

HIGH CHANNEL DATA

Trace Markers

Meter Corrected

Frequency Avg Limit Margin Peak Limit Margin Azimuth Height

Marker (G FE;SSI\?)Q Det 3117_00168717 3GHz_HP[dB] g;s?luln"g‘) (dBuvim) @) @Buvim) @) (0egs) o Polarity
1 * 4.95456 32.08 PK 34.2 -31.6 34.68 - - 74 -39.32 0-360 250 H
3 *7.4341 28.52 PK 35.8 -27.2 37.12 - - 74 -36.88 0-360 150 H
5 9.9305 25.67 PK 37.5 -21.6 41.57 - - 74 -32.43 0-360 250 H
2 *4.94894 31.49 PK 34.2 -31.6 34.09 - - 74 -39.91 0-360 250 \
4 *7.4341 28.54 PK 35.8 -27.2 37.14 - - 74 -36.86 0-360 250 \
6 9.90894 25.94 PK 37.4 -22 41.34 - - 74 -32.66 0-360 150 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected
Frequency . - Avg Limit Margin Peak Limit Margin Azimuth Height "
(GHz) ngﬂlc)g Det 3117_00168717 3GHz_HP[dB] I;gi[\i/l/r:g (dBuv/m) (d8) (dBuv/m) (dB) (Degs) (cm) Polarity
*4.95596 38.39 PKFH 342 -31.6 40.99 - - 74 -33.01 360 100 H
*4.95634 38.28 PKFH 342 -31.6 40.88 - - 74 -33.12 360 100 \
*7.43308 36.33 PKFH 35.8 -27.2 44.93 - - 74 -29.07 360 100 H
*7.43491 35.84 PKFH 35.8 -27.1 44.54 - - 74 -29.46 360 100 \
9.93217 31.69 PKFH 375 -215 47.69 - - 74 -26.31 360 100 H
9.92859 31.81 PKFH 375 -21.7 47.61 - - 74 -26.39 360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

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

HORIZONTAL PEAK AND AVERAGE PLOT

(dBull/m) Horizonte

<UL SUWON Lab Chamber | 2819 Oct 25 16:14:53
Restricted Bondedge

- Praoject Number:4785219881
1150 Client:Somsung
Config:EUT / AC Adapter
Maods BT _8PSK_BE_H_24B2
185 Tested by: 20881
i’f\
95 i \
i
85 ILL
| ‘ I
HL
OO SOt ST " -
J ||‘
65 |
11

2 ‘ : T . GHz, ] 2,415

2.3
Frequency (GHz)
fonge (GhD) REU/BU Fef/attn  Dat/Avg Mo Seep Fte  Fupe/fods  Fosition Farge (6 FEAUEN Aef/fitn  Dst/fvg Aok Susep Pls  Fups/ode Fozition
112.31-2.415 MC-6AB) /M 1125 PEMK/LogPur-lides  IBmeecCPuto) DI MK 333 degs 188 o il M B 1 alt G457/ FEU BRI 1 !

HORIZONTAL DATA

Trace Markers

Meter Corrected
Frequency ; Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker @) R@E:.\?)g Det 3117_00168717 10dB_ATT[dB] (»;e_gzg\/r:rg‘) cBuvim) @8 @Buvim) ) (Gegs) o Polarity
1 *2.39 43.22 Pk 31.7 -25.5 49.42 - - 74 -24.58 333 188 H
2 *2.361 45.18 Pk 31.6 -25.6 51.18 - - 74 -22.82 333 188 H
3 *2.39 32.31 VALT 31.7 -25.5 38.51 54 -15.49 - - 333 188 H
4 *2.38733 32.82 VALT 31.7 -25.5 39.02 54 -14.98 - - 333 188 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

IﬁEUL SUWON Lab Chamber | 2819 Det 25 16:26: 16
z -
Restricted Bandedge
. Praject Number:4789219881
S : Client:Samsung
Config:EUT / AC Adopter
- Mode:BT_8PSK_BE_U_24B2
185 Tested by: 20881
95
§ 8BS
o
4
d
1 O SO OO0 OO0 SOOOOO OSSO OTOUOUOOO S UOTOTOUOE HOTSUOOOUSREEOTOSUUUOE SVOUUSIOOUOSIOPUUURY HUOIOPUOOSN NOPOUSRI SUNURSUUOOOONR S OO SRS
3
2 65
3z
CdBulym) |
55k s :
i : = \
bt P WTRRTFETIPR 0% YRPOR ST Y FEPRU L OPROR TP | | YTV R
45} H
4 3
Sl
35
2. 31 T8 .5MHz/ Z2.415
Fregquency (GHz)
Range (623 REUABU Rei/Attn  Datifig Mods Swep Pte foupe/ibds  Fosition Farge (82) R/ Ref/fitn  Detifvg Hods Susep Pls  Fupsiode Position
Trace Markers
Meter Corrected - -
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker piree R(:S:C)g Det 3117_00168717 10dB_ATT[dB] (Sgi\d/‘/r:?\) () poks auvim) pint ess) o) Polarity
1 *2.39 42.88 Pk 31.7 -25.5 49.08 - - 74 -24.92 214 396 i
2 *2.37553 45.56 Pk 31.6 -25.6 51.56 - - 74 -22.44 214 396 \
3 *2.39 32.27 VALT 31.7 -25.5 38.47 54 -15.53 - - 214 396 \
4 *2.38735 32.77 VALT 31.7 -25.5 38.97 54 -15.03 - - 214 396 \

* - 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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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

I,,\_UL SUWON Lok Chamber | 2819 Dct 25 15:52:15
[age] T ————————————
Restricted Bondedge
- Praoject Number:4785219881
1150 Client:Samsung
Config:EUT / AC Adapter
Mode:BT_8PSK_BE_H_2488
185 Tested by 2BB8I
95 il
i
] |
i I
§ 75 |
K 5 } e s
3 6 \
9
= ]' Averoge Limit (dBull/m)

2.48 ‘ ] 168, 3MAz/ : 2 563

Frequency (GHz)

Renge (GRz) FEU/UBM Ref/Attn  Dat/Avg
1:2°46-2 563 15

S Toups/Mode  Fosi
1H(-6dB) 3 b 314 b

vy Mods veED Fiz
PEAK/LogPur-lideo  HasectPute) BBB1 M

flange (Ez) FEAUBM fied/Attn  Det/Rvg Hods Sussp Fis  BSups/Mode  Fosition

HORIZONTAL DATA

Trace Markers

Meter Corrected
Frequency ; Average Limit Margin Peak Limit PK Margin Azimuth Height N
Marker @) Rdgsu\?)g Det 3117_00168717 10dB_ATT[dB] (»;e_gzg\/r:rg‘) cBuvim) @ @Buvim) ) (Degs) o Polarity
1 *2.48351 43.33 Pk 319 -25.2 50.03 - - 74 -23.97 314 121 H
2 2.54871 45.56 Pk 32 -25.1 52.46 - - 74 -21.54 314 121 H
3 *2.48351 32.46 VALT 319 -25.2 39.16 54 -14.84 - - 314 121 H
4 2.5567 32.85 VALT 32 -25 39.85 54 -14.15 - - 314 121 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

I_1EUL SUWON Lab Chamber | 2819 Det 25 16:81:52
25
Restricted Bandedge
Praoject Number:4785219881
15 -
; : Client:Samsung
‘ : Config:EUT / AC Adapter
i Made BT 8PSK BE U 2488
185 : Tested by 2BB8I

95
§ 8BS
o
4
d
| OO SO OOO OO 8 0 111 OOOO OO0 OO OO OO OO OO0 HOOSOOOU O OUUUOE VOO USSP UUUEY MO OOUS OO OO0 SO
3
2 65
°

Averaoge Limit (dBul/m]
550 - :
| i ‘ 5
b b A o b oAb i b
450 ; L
3 H :
=
35
2.46 T8 . 3MH=z/ Z2.563
Fregquency (GHz)
Fange (6rz) REUABU Rei/Attn  Datifig Mods Swep Fie fupe/thda Position Farge (82) R/ Ref/fitn  Detifvg Hods Susep Pls  Fupsiode Position

VERTICAL DATA

Trace Markers

Meter Corrected — - - -
Marker F’fg‘l‘_‘i')‘cy T:g:u\?)g Det 3117_00168717 10dB_ATT[dB] (Iggj\d/\/r:?‘) AV(Z’;ESI;:;"“ M(?BQ)'" Tj;:\b‘:;l PK(MGA;QIH /?ggéusl)h F:EEI;! Polarity
1 *2.48351 41.31 Pk 31.9 -25.2 48.01 - - 74 -25.99 216 331 \
2 2.51849 45.5 Pk 32 -25.2 52.3 - - 74 -21.7 216 331 \
3 *2.48351 32.58 VALT 31.9 -25.2 39.28 54 -14.72 - - 216 331 \
4 *2.48378 33.02 VALT 31.9 -25.2 39.72 54 -14.28 - - 216 331 \

* - 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

] Ik“l SUWON Lok Chamber | 2819 0ct 25 13:55:14
) Radicated Emissions 3-Meters
108 Project Number:4789219881
d Client :Somsung
Config:EUT / AC Adopter
i Mode :BT_BPSK_HARM_24e?
e [ Tested by:20881
80
3
t 78
a
N
2 )
2 68
- Avg imit (dBul/m)
[
3 5@
> S8
[ss}
]
| 3
PP AT -
SR A
38
28
1 18 18
Frequency (GHz)
Ronge (@) REWEN Rel/Altn  DeL/Avy Mode Suesp Pl 5upsiMode  Fosition | Ramge (61 REW/ VB Ref/Attn  Det/fg Hode Sucep Fta  tups/ods  FPosition
1123 IHC-BE)/H& 112418 FEAK/LogPur-Uideo BdmseclAuto) EBEI  MAXH B-3degs| 3:3-18 IH-6B1/ 3% BT/ PEAK/LogPur-llidea  S9naecChuta) 18k HAH B-36Bdegs 25|
] Ik“l SUWON Lok Chamber | 2819 0ct 25 13:55:14
) Radicated Emissions 3-Meters
108 Project Number:4789219881
d Client :Somsung
Config:EUT / AC Adopter
i Mode :BT_BPSK_HARM_24e?
98- et Tested by:268881
80
§ 78
i
©
o -
> gBl-
2 Avg Limit (dBul/m)
2 48
o
T i 5
i (=]
2 o
=
38
28
1 18 18
Frequency (GHz)
— R Fel/iltn  Delfavg ode S Fie  oupeMade  FoslLion | Fange (8100 /B Raf /Attn  DeL/fug Hode Sueep Fie Fowpeltbde Fositio |

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

Meter Corrected
Marker F'fg:‘ezjcy R(sg:l\?)g Det 3117 00168717 3GHz_HP[dB] (ﬁgsgnln"g‘) a‘éguv,'::; M(Z'Bg)'" Tjg:&)z;’ M(erg)m ’?g'e”g“s‘)h ":ig')“ Polarity
1 *4.80176 32.24 PK 34.2 -31.6 34.84 - - 74 -39.16 0-360 250 H
3 7.1988 28.68 PK 35.8 -27.7 36.78 - - 74 -37.22 0-360 150 H
5 9.6024 25.75 PK 37 -23.2 39.55 - - 74 -34.45 0-360 150 H
2 *4.80457 31.98 PK 34.2 -31.5 34.68 - - 74 -39.32 0-360 149 \
4 7.21099 28.83 PK 35.8 -27.9 36.73 - - 74 -37.27 0-360 149 \
6 9.60896 25.6 PK 37 -23.2 39.4 - - 74 -34.6 0-360 149 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency R’\::(ti?nrg Det 3117 00168717 3GHz_HP[dB] %)E';?:‘Zd Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) - - dBUV/M (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*4.80117 38.98 PKFH 34.2 -31.6 41.58 - - 74 -32.42 360 100 H
*4.80161 39.35 PKFH 34.2 -31.6 41.95 - - 74 -32.05 360 100 \4
7.19859 35.49 PKFH 35.8 -27.7 43.59 - - 74 -30.41 360 100 H
7.19878 35.76 PKFH 35.8 -27.7 43.86 - - 74 -30.14 360 100 \4
9.60378 32.61 PKFH 37 -23.2 46.41 - - 74 -27.59 360 100 H
9.60123 32.5 PKFH 37 -23.2 46.3 - - 74 -27.7 360 100 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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DATE: DEC 17, 2019

MID CHANNEL HORIZONTAL

'\Ik“l SUWON Lak Chamber | 2819 Oct 25 14:17: 11
Radicated Emissions 3-Meters
108 Project Number:4789219881
d Client :Somsung
Canfig:EUT / AC Adopter
Mode :BT_BPSK_HARM_2441
L e R Tested by:268881
80
3
t 78
a
N
2 )
2 68
- Avg Limit (dBul/m)
[
3 5@
> S8
[ss}
]
| : i
A
38
28
1 18 18
Frequency (GHz)
Ronge (@) REWEN Rel/Altn  DeL/Avy Mode Suesp Pl 5upsiMode  Fosition | Ramge (61 REW/ VB Ref/Attn  Det/fg Hode Sucep Pts foupsitiods  Fosition
1123 IHC-BE)/H& 112418 FEAK/LogPur-Uideo BdmseclAuto) EBEI  MAXH B-3degs| 3:3-18 IH-6B1/ 3% BT/ PEAK/LagPur SBlnaeclhuto) 16 HASH B-36Bdegs 25|
'\Ik“l SUWON Lak Chamber | 2819 Oct 25 14:17: 11
Radicated Emissions 3-Meters
108 Project Number:4789219881
d Client :Somsung
Canfig:EUT / AC Adopter
Mode :BT_BPSK_HARM_2441
L e R Tested by:268881
80
§ 78
i
©
o -
> gBl-
2 Avg Limit (dBul/m)
2 48
o
o I e . g
2 i
@
38
28
1 18 18
Frequency (GHz)
— R Fel/iltn  Delfavg ode S Fie  oupeMade  FoslLion | Fange (8100 /B Raf /Attn  DeL/fug Hode Sueep Fie Fowpeltbde Fositio |

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

Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height y
Marker (G R(sg:l\?)g Det 3117_00168717 3GHz_HP[dB] (5533'/",% (dBuvim) @) @Buvim) @) (0egs) o Polarity
1 *4.88238 31.64 PK 34.2 -31.6 34.24 - - 74 -39.76 0-360 250 H
3 *7.32254 28.31 PK 35.8 -27.2 36.91 - - 74 -37.09 0-360 250 H
5 9.76082 25.97 PK 37.2 -23.9 39.27 - - 74 -34.73 0-360 150 H
2 *4.88144 30.92 PK 34.2 -31.6 33.52 - - 74 -40.48 0-360 150 \
4 *7.3216 27.98 PK 35.8 -27.2 36.58 - - 74 -37.42 0-360 150 \
6 9.76176 26.08 PK 37.2 -23.9 39.38 - - 74 -34.62 0-360 250 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency R’\::(ti?nrg Det 3117 00168717 3GHz_HP[dB] %)E';?:‘Zd Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) - - dBUV/M (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*4.88253 38.86 PKFH 342 -31.6 41.46 - - 74 -32.54 360 100 H
*4.88337 39.05 PKFH 342 -31.6 41.65 - - 74 -32.35 360 100 \
*7.32388 35.78 PKFH 35.8 -27.2 44.38 - - 74 -29.62 360 100 H
*7.32095 36.17 PKFH 35.8 -27.2 44.77 - - 74 -29.23 360 100 \
9.76227 34.31 PKFH 37.2 -23.9 47.61 - - 74 -26.39 360 100 H
9.75959 32.67 PKFH 37.2 -23.9 45.97 - - 74 -28.03 360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

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