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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,ANT+ and NFC
MODEL NUMBER: SM-AG05K

SERIAL NUMBER: R39K30GTZ6H (RADIATED);

R39K30GTV6B (CONDUCTED)

DATE TESTED: MAY 03, 2018 - MAY 21, 2018

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:
}o&*‘-/k—
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

PN

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
[ ] Chamber 1
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/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 2.32dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n, ANT+ and NFC.
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
[MHz] Mode [dBm] [mW]
Mode

Basic GESK Average 12418 17.450
Peak 12.630 18.323
2402 - 2480 | Enhanced Pi/4-DPSK Average 20312 20745
Peak 12.554 18.005
Enhanced 8PSK Average 10.320 10.765
Peak 12.927 19.620
5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -3.25 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 Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance. For average power
data please refer to section 9.5. All radiated and power line conducted tests were performed
connected with earphone and charger for evaluation of worst case mode.

Page 8 of 78

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: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TAS0KWK DK4K207VS/A- E N/A
Data Cable SAMSUNG ECB-DU6SWE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A

I/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.

Qut-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, 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
Average Power Sensor Agilent/HP u2000 MY54270007 08-08-18
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-08-18
Combiner WEINCHEL 1575 2152 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
LISN R&S ENV-216 101837 08-09-18
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC 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 1/T
Mode B X Cycle |[Correction FactorMinimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands

BT | 284 [3750 | 0769 | 76.9% | 1.14 | 0347

- K:F‘gmsm':‘.mw!-&mn T col T SENSEIN ALIGN &7 04:46:51 w‘_-; -":: I%

'_'i:_il_\.'dlv Ref 30.00 dBm

) ¢
Center 2.441000000 GHz Span 0 Hz
Res BW 8 WHz #VBW 50 MHz Sweep 7.500 ms (20001 pts)
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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 = 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
[MHz] [MHZz] [kHz]
Low 2402 1.009 903.040
Mid 2441 1.009 901.210
High 2480 1.010 902.150
Worst 1.010 903.040

8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1222 1161
Mid 2441 1.305 1.161
High 2480 1.304 1.163
Worst 1.305 1.163

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZz] [MHz] [MHz]
Low 2402 1.256 1.161
Mid 2441 1.261 1.160
High 2480 1.259 1.162
Worst 1.261 1.162
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8.2.4.20 dB AND 99% BANDWIDTH PLOTS

GESK BANDWIDTH

20dB Bandwidth] GFSK LOW CH 99% BandWIdth] GFSK Low CH

Vo g e Oeeel o =T T oo Aol e

Phihoy 20,208 E Fakay 20,2018
] Cemeanq 2402000000 GHz Radio S Nome | Camer Freq: uozooomcnz Radio S Noma
e Run ‘AvgliHold: 1001100 e Trig: FreeR:
AIF Gain:Low !An-n Eﬂ dB Radio Device: BTS #IFGainow IAlun 30 na Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log ‘
|
Center 2.402 GHz Span 3 MHz. Center 2.402 GHz -----SnaﬁSMHz
#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 18.5 dBm Occupied Bandwidth Total Power 6.54 dBm
866.19 kHz 896.16 kHz
Transmit Freq Error -7.408 kHz OBW Power 99.00 % Transmit Freq Error 4.380 kHz OBW Power 99.00 %
x dB Bandwidth 898.2 kHz x dB -20.00 dB x dB Bandwidth 905.8 kHz x dB -20.00 dB
so sTarus wsa —
20dB Bandwidth] GFSK Mlddle CH 99% BandWIdth]] GFSK Middle CH
— == N — =
C 0253117 PhiMay 20, 2018 03106:50 PH May 20, 2018
] Cemeanq 2441000000 GHz Radio Sta: None ,m,r Freq 2.441000000 GHz Cener Fraq: 2441000000 GHz Radio $td: None
e Trig: FreeRun ‘AvgliHold: 1001100 — e Trig: FreeRun
AIF Gain:Low !An-n Eﬂ dB Radio Device: BTS #IFGainow IAlun 30dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log ‘
Center 2.441 GHz Span 3 MHz Center 2441GHz ~ sSpan3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 18.6 dBm Occupied Bandwidth Total Power 7.35 dBm
892.06 kHz 896.95 kHz
Transmit Freq Error -4.768 kHz OBW Power 99.00 % Transmit Freq Error 4.176 kHz OBW Power 99.00 %
x dB Bandwidth 1.011 MHz x dB -20.00 dB x dB Bandwidth 975.9 kHz x dB -20.00 dB
so sTarus wsa —
20dB BandW|dth] GFSK ng h CH 99% BandW|dth] GFSK High CH
— == N — =
02254108 PhiMay 20, 2018 E 03107505 PH My 20, 2018
] Cemeanq 2480000000 GHz Radio Std: None | Cemer Freq: ueoooomcnz Radio $td: None
e Run ‘AvgliHold: 1001100 e Trig
AIF Gain:Low !An-n Eﬂ dB Radio Device: BTS #IFGainow IAlun 30 na Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz Center 248GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 17.4 dBm Occupied Bandwidth Total Power 6.22 dBm
892.42 kHz 927.33 kHz
Transmit Freq Error -5.797 kHz OBW Power 99.00 % Transmit Freq Error -5.401 kHz OBW Power 99.00 %
x dB Bandwidth 1.012 MHz x dB -20.00 dB x dB Bandwidth 985.7 kHz x dB -20.00 dB
s A wsa o~
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Pi/4-DOPSK BANDWIDTH

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

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

———

c-mrmq 2.402000000 GHz
o: Free

.
0Z:59:41 PHM3y 20, 2018
Radio Std: None

I —

)
03:07:23 PH M3y 20, 2018

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

s

sTanus

. AvglHold: 100/100 e Trig: Fo
HFGalnLow Tanisoah Radio Device: BTS HFGalnLow SAfer 3048 Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz. Center 2402GHz S Spanﬁmﬁ!
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 17.4 dBm Occupied Bandwidth Total Power 4.80 dBm

1.1497 MHz 1.1298 MHz
Transmit Freq Error -13.967 kHz OBW Power 99.00 % Transmit Freq Error -17.120 kHz OBW Power 99.00 %
x dB Bandwidth 1.223 MHz x dB -20.00 dB x dB Bandwidth 1.205 MHz xdB -20.00 dB

s

sTATUS

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

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

———

c-mrmq 2.441000000 GHz
o: Free

=
030103 PHMay 20,2018
Radio Std: None

I —

: C!m!rFﬂq 2.441000000 GHz
ree

=@
030775 PHMay 20, 2018
Radio $1 Hane

s

sTanus

- AvglHold: 100/100 .. Trig:
HFGalnLow Tanisoah Radio Device: 8TS HFGalnLow SAfer 3048 Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz. Center 2441GHz -Span-SMHz
#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 17.7 dBm Occupied Bandwidth Total Power 5.38 dBm
1.1582 MHz 1.1607 MHz
Transmit Freq Error -14.811 kHz OBW Power 99.00 % Transmit Freq Error -10.786 kHz OBW Power 99.00 %
x dB Bandwidth 1.306 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz xdB -20.00 dB

s

sTATUS

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

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

P——

c-mrmq 2.480000000 GHz.
o: Free

=,
02:02:27 PHM3y 20, 2018
Radio Std: None

ER——

)
02:08:08 PH M3y 20, 2018

Center Freq: 2.480000000 GHz Radio Std: Nane

e AvglHold: 100/100 s Trig: Fri
HFGalnLow Tanisoah Radio Device: BTS #FGainLow T db Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log ‘
Center 2.48 GHz Span 3 MHz Center 248GHz ~ Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 16.5 dBm Occupied Bandwidth Total Power 4.25 dBm

1.1579 MHz 1.1299 MHz
Transmit Freq Error -15.418 kHz OBW Power 99.00 % Transmit Freq Error -16.487 kHz OBW Power 99.00 %
x dB Bandwidth 1.306 MHz x dB -20.00 dB x dB Bandwidth 1.274 MHz x dB -20.00 dB
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8PSK BANDWIDTH

[20dB BandW|dth] 8PSK Low CH

[99% Bandwidth] 8PSK Low CH

I —— yem I — v
03:03:52 PHMay 20, 2018 13,0831 PH M3y 20, 2018
] szerqu 2.402000000 GHz Radio Std: None entar Freq 2402000000 GHz Center Freq: 2402000000 GHz Radio Std: None
cw. Trig: FreeRun AvglHold: 100/100 [ e Trig:FreeR
HFGalnLow Tanisoah Radio Device: 8TS HFGalnLow SAfer 3048 Radio Device: BTS

10dBidy_ Ref 30,00 dBm 0 cBidiv Ref 30.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz Center 2402GHz Sbéﬁ 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 17.1 dBm Occupied Bandwidth Total Power 4.74 dBm

1.1381 MHz 1.1605 MHz

Transmit Freq Error =375 Hz OBW Power 99.00 % Transmit Freq Error -1.761 kHz OBW Power 99.00 %

x dB Bandwidth 1.258 MHz x dB -20.00 dB x dB Bandwidth 1.242 MHz xdB -20.00 dB
usc stanss wsa sTatus

[20dB BandW|dth] 8PSK Middle CH [99% BandW|dth]] 8PSK Middle CH

wwmmm Dccupied BW v wmm Occupied BW ol
0304143 PHMay 20,2018 I 03,08:51 M M2y 20, 2018
‘ C!mvr Fqu Z“1Wﬂﬂﬂﬂ EH Radio Std: None | C!m!r Freq: 2. “1DMEH1 Radio Std: Nm\!
fre g: Free AvglHold: 100/100 s~ Trig: Free Rur
HFGalnLow Tanisoah Radio Device: 8TS #FGainLow sAnen: 30 6B Radio Device: BTS

10dBidy_ Ref 30,00 dBm 0 cBidiv Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2441GHz " 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 17.7 dBm Occupied Bandwidth Total Power 5.47 dBm

1.1394 MHz 1.1606 MHz

Transmit Freq Error -824 Hz OBW Power 99.00 % Transmit Freq Error -1.226 kHz OBW Power 99.00 %

x dB Bandwidth 1.261 MHz x dB -20.00 dB x dB Bandwidth 1.242 MHz x dB -20.00 dB
usc sTarus wsa sTarus

wwmmm Dccupied BW re ) wmm Occupied BW v

030546 PHMay 20,2018 I 13,08:05 P May 20, 2018
‘ C!mvr Fqu ZIEDWMM EH Radio Std: None | C!m!r Frlq 2480000000 EH! Radio Std: None
fre g: Free AvglHold: 100/100 s Trig: Fri
HFGalnLow Tanisoah Radio Device: 8TS #FGainLow T db Radio Device: BTS
10dBidy_ Ref 30,00 dBm 0 cBidiv Ref 30.00 dBm
Log Log
’ i

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 16.5 dBm Occupied Bandwidth Total Power 4.24 dBm

1.1383 MHz 1.1621 MHz

Transmit Freq Error -2.031 kHz OBW Power 99.00 % Transmit Freq Error 9.504 kHz OBW Power 99.00 %

x dB Bandwidth 1.261 MHz x dB -20.00 dB x dB Bandwidth 1.206 MHz x dB -20.00 dB
usc sTarus wsa sTarus
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DATE: MAR 30, 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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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

E Keysight Spectrum Analyzer - Swept SA =a | N

RL RF [s0@ DpC | CORREC | | SENSE:INT| [ ALIGN AUTO | 04:48:56 PM May 20, 2018
TRA

‘ #Avg Type: RMS CE| 3456
FNO Wide ~»~ Trig: FreeRun AvglHold: 100/100 TYPE[M vy
IFGain:Low Atten: 40 dB DET|P

10 dBidiv. Ref 30.00 dBm
Log

00

¢

100

Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz VBW 3.0 MHz Sweep 2.667 ms (20001 pts)

MsG STATUS |
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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

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)

[BE Keysight Spectrum Analyzer - Swept SA [E=R =R
RL | RF [50@ DC | CORREC | | sENSE:INT] | ALIGN AUTO | 04:28:38 PM May 20, 2018

‘ #Avg Type: RMS TRACE|

PNO: Fast —»—  1rig: FreeRun Avg|Hold: 100/100 TYPE|

IFGain:Low Atten: 40 dB DT

P

10 dBidiv.~ Ref 30.00 dBm
Log

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

msc STATUS
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BN Keysight Spectrum Analyzer - Swept SA (=
RL | RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 04:32:23 PMMay 20, 2018
#Avg Type: RMS TRACE[[ 03 45 6
PNO-Wide —»— Trig: Free Run AvglHold: 1001100 TYPE(Mysvw
IFGain:Low Atten: 40 dB oer|P
10 dBidiv. Ref 30.00 dBm
Log
200
100
st 000
1> SEGMENT
00
200
2400 to 2430 MHz
300
00
£00
£00
‘Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
= STATUS|
BB Keysight Spectrum Analyzer - Swept SA [E=RER=
RL | RE [500 DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 04:35:47 PMMay 20, 2018
#Avg Type:RMS
PNG:Wide -~ Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB
10 dBidiv. Ref 30.00 dBm
Log
200
100
nd 000
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]
s STATUS|
[BE Keysight Spectrum Analyzer - Swept SA E=RE
RL | RF [50@ DC | CORREC | [ SENSE:NT] | ALIGN AUTO | 04:40:35 PM May 20, 2018
#Avg Type: RMS TRACE[[] 03 4 5 6
PNO-Wide —» Trig: Free Run AvglHold: 1001100 TYPE (Mt
IFGain:Low Atten: 40 dB oer|P
10 dBidiv.~ Ref 30.00 dBm
Log
200
100
rd 000
3" SEGMENT
100
200
2460 to 2482 MHz
300
00
500
£00
‘Start 2.46000 GHz Stop 2.48200 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
= STATUS|
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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 Pulses in | of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.379 32 0.121216 0.4 -0.2788
DH3 1.635 16 0.261600 0.4 -0.1384
DH5 2.883 12 0.345960 0.4 -0.0540
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.379 8 0.030304 0.4 -0.3697
DH3 1.635 4 0.065400 0.4 -0.3346
DH5 2.883 3 0.086490 0.4 -0.3135
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BE Keysight Spectrum Analyzer - Swept SA lil\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO | 04:24:03 PM May 20, 2018
Trig Delay-50.0 s #Avg Type: RMS TRACE 3456
PNO: Fast -+~ Trig: RFBurst TYPE|WHARAAAAA
IFGain:Low Atten: 40 dB DET|P NN
AMKr2 380.3 ps|
10 dBidiv  Ref 30.00 dBm 2.16 dB
Log
200
100 >
0.00
DH1
-10.0
Pulse Width w00
-30.0 -
-40.0 [
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
IMSG ISTATUS
—
BE Keysight Spectrum Analyzer - Swept SA [E=n =
RL [ RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO | 04:18:27 PM May 20, 2018
#Avg Type: RMS TRACE
PNO: Wide -»— Trig: FreeRun TYPE| WhEFAAARAAAE
IFGain:Low Atten: 30 dB DET|P N N
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 o
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 0
OBSERVATION s TN A R O
PERIOD
-50.0 i e MR AR ] USRI U I 1 g 3 LR 11 LR LRI
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts;
IMSG L) Alignment Completed STATUS
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DH3
B Keysight Spectrum Analyzer - Swept SA EI\E/@__
RL [ RF [s0Q DC | CORREC | ALIGN AUTO | 04:25:41 PM May 20,2018
#Avg Type: RMS TRACE 3456
- TYPE|[WiAhARARAA
Woamtow ol
AMKr2 1.636 ms|
10 dBidiv  Ref 30.00 dBm 0.49 dB
Log
200
100
0.00
DH3
-10.0
Pulse Width w00
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
IMSG ISTATUS
—
BE Keysight Spectrum Analyzer - Swept SA [E=n =
RL [ RE [500 DC [ CORREC | ALIGN AUTO | 04:19:57 PM May 20, 2018
#Avg Type: RMS TRAGE 3456
W ——— TYPE| W-z—!-n-n—w """""""
IFGaimlow benlp A
10 dBidiv  Ref 20.00 dBm
Log
100
DH3
100
NUMBER OF
PULSES IN 3.16
SECOND 0
OBSERVATION
PERIOD
500 |t ch AL b R ol il - —n LU -
0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts;
IMSG ISTATUS
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BE Keysight Spectrum Analyzer - Swept SA lil\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] ALIGN AUTO | 04:26:35 PM May 20, 2018
Trig Delay-200.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast -+~ Trig: RFBurst TYPE|WHARAAAAA
IFGain:Low Atten: 40 dB DET|P NN
AMKr2 2.884 ms|
10 dBidiv  Ref 30.00 dBm 0.77 dB
Log
200
100
0.00
DH5
-10.0
Pulse Width w00
-30.0
-40.0 R )
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
IMSG ISTATUS
—
BE Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0Q DC | CORREC | | SENSE:INT] ALIGN AUTO | 04:20:59 PM May 20, 2018
#Avg Type: RMS TRAGE 3456
PNO: Wide -»— Trig: FreeRun TYPE| WhEFAAARAAAE
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH5
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 0
OBSERVATION |
PERIOD
-50.0 bbbk oo bt b Lo b bl _ e - .
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts;

IMSG

STATUS
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10.4.

LIMIT

OUTPUT POWER

§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
Frequency Output Power Limit Margin
Channel [MHz] [dBm] [dBm] [dB]
Low 2402 12.077 21 -8.923
Middle 2441 12.630 21 -8.37
High 2480 11.526 21 -9.474
Worst 12.630 21 -8.37
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel [MHZ] [dBm] [dBm] [dB]
Low 2402 11.999 21 -9.001
Middle 2441 12.554 21 -8.446
High 2480 11.412 21 -9.588
Worst 12.554 21 -8.446
10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel [MHz] [dBm] [dBm] [dB]
Low 2402 12.407 21 -8.593
Middle 2441 12.927 21 -8.073
High 2480 11.852 21 -9.148
Worst 12.927 21 -8.073
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10.4.4. OUTPUT POWER PLOTS

Keysight Spectrum Analyzer - Swept S4 =R
RL [So0 DC | CORREC [ semse:n [ ALLGN AUTO [ 11:06:26 PM May 09, 2016
#Avg Type: RMS TRACE[ 23156
FWO Fast ~»- Trig: FreeRun Avg|Hold: 1001100 TYOE|M
IFGain:Low Atten: 40 4B oeTlP
Mkr
10de/div - Ref 30.00 dBm
Log
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
sa sTaTUS
Analyzer - Swept SA. =@ |
RL ¥ 500 DC_| CORREC [ semse:n ALTGN TG | PMMay 09, 20
#Avg Type: RMS 5
FWO Fast ~»- Trig: FreeRun Avg|Hold: 1001100
IFGain-Low Atten: 40 dB
Mkr 8
10d8/aiv  Ref 30.00 dBm 12.630 dBm
Log
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
so. STATUS,
Analyzer - Swept SA.
RL £ S00_DC | CORREC [ sensean ALLGN UTO |
#Avg Type:RMS
FHO Fast -+ Trig: FreeRun AvglHold: 1001100
IFGain-Low Atten: 40 dB
MKkr
10de/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 1.333 ms (20001 pts)
sa STAT
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Pi/4-DPSK OUTPUT POWER

Pi/4-DPSK

Low CH

BN Keysight Spectrum Analyzer - Swept SA = el
RL [ RE [50Q DC | CORREC | [ SENSE:INT] ALIGN AUTO 11:07:21 PMMay 09, 2018
TRAGE] 3

PNO: Fast
IFGain:Low

Trig: Free Run
Atten: 40 dB

#Avg Type: RMS
AvglHold: 1001100

11.999 dBm

#Res BW 3.0 MHz #VBW $0 MHz

E%gBIdiv Ref 30.00 dBm

0 ‘
10

00!

-100

200

300

400

500

600

Center 2.402000 GHz Span 10.00 MHz

Sweep 1.333 ms (20001 pts)

sa

STATUS

Pi/4-DPSK

Middle CH

E Keysight Spectrum Analyzer - Swept SA
RL

| RE (509 DC | CORREC | | SENSE:INT]

ALIGN AUTO 11:07:37 PMMa

PNO: Fast

—. Trig: Free Run

#Avg Type: RMS TRACE[: 2345 6
AvglHold: 1001100 TYPE| M
DeT|P

IFGain:Low Atten: 40 dB
Mkr1 2.441 138 5 GHZ

E%QdBIdiv Ref 30.00 dBm 12.554 dBm
20 ‘

10

oo

-10.0

200

<300

-40.0

£0.0

£0.0
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

sa

STATUS

Pi/4-DPSK

High CH

[ ] & e

MM Keysight Spectrum Analyzer - Swept SA
[ SENSE:INT]

RL | RE [500 DC | CORREC |

ALTGN AUTO

11:07:53 PMMay 09,2018

PNO: Fast —»— 1rig: Free Run

#Avg Type: RMS
AvglHold: 1001100

IFGain:Low Atten: 40 dB
Eggsldiv Ref 30.00 dBm 11.412 dBm
20
10.
0.0
<100
-20.0 b4
-300
-40.0
-50.0
-60.0
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

usa

STATUS
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8PSK OUTPUT POWER

8PSK

Low CH

(BN Keysight Spectrum Analyzer - Swept SA [
R [ RE [50Q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO 11:08:21 PMMay 09, 2018
] #Avg Type:RMS TRAGE] 3
PNO Fast s~ Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten:40e8  pEmRnmnAn
Mkr1 2.401 963 5 GHz
j9geidv__Ref 30.00 dBm 12.407 dBm
i
1
0
-100
200
300
400
500
600
Center 2.402000 GHz Span 10.00 MHz

#Res BW 3.0 MHz #VBW $0 MHz

Sweep 1.333 ms (20001 pts)

sa

STATUS

#Res BW 3.0 MHz #VBW $0 MHz

BN Keysight Spectrum Analyzer - Swept SA =
RL | RE (509 DC | CORREC | | SENSE:INT] | ALIGN AUTO
] #Avg Type: RMS TRACE[, 2556
PNO-Fast —»— Trig: Free Run AvglHold: 100/100 TYPE[ MY
IFGain:Low Atten: 40 dB oeTlP
Mkr1 2.441 046 0 GHz
19 geidy_Ref 30.00 dBm 12.927 dBm
n .
10
8PSK )
0.0
H 200
Middle CH
300
400
500
£00
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts
s STATUS|
B Keysight Spectrum Analyzer - Swept SA ==
RL | RE [50Q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO 11:08:53 PM May 09, 2018
] #Avg Type:RMS TRACE]T 23556
PNO:Fast —»— Trig: Free Run AvglHold: 1001100 TeeE(M
IFGain:Low Atten: 40 dB DET|P NNNN N
Mkr1 2.480 021 0 GHZ
[ggeidiv_Ref 30.00 dBm 11.852 dBm
il
¢
10
8PSK )
100
. 200 {3
High CH
300
400
500
600
Center 2.480000 GHz Span 10.00 MHz

Sweep 1.333 ms (20001 pts

usa

STATUS
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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] [mwW]
Low 2402 11.868 15.37
Middle 2441 12.418 17.45
High 2480 11.295 13.47

DATA RATE PI/4-DQPSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 9.742 9.42
Middle 2441 10.312 10.74
High 2480 9.162 8.25

ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 9.753 9.45
Middle 2441 10.320 10.76
High 2480 9.173 8.27
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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
BE Keysight Spectrum Analyzer - Swept SA = =R
RL [ RF [s0q DbC [ CORREC | | SENSE:INT| | ALIGN AUTO | 03:14:03 PM May 20, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: Free Run Avg|Held: 100/100 TYPE| Mttt
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.399 893 0 GHz
10dBidiv  Ref 30.00 dBm -42.325 dBm
JLog
20.0
10.0
0.00
-7.59 dBmy
100
=200
300
40,0 .1—
500
600
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[GFSK] Low Channel Spurious
BM Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [50@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:40:14 PM May 20, 2018
r ‘ #Avg Type: RMS TRACE] 3456
PNO: Fast -+ 1rig: Free Run Avg|Held: 100/100 TYPE| MY ARAARY
| IFGain:Low Atten: 40 dB DET|P NNNN N
Mkr2 26.336 5 GHz
{0 gBiciv__Ref 30.00 dBm -33.130 dBm
200
10.0
0.00
-7.59 cib
100 =l |
200
30,0
40,0 — e e gty
-50.0
£0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
1 N f 24017 GHz 11.638 dBm
N f 26.336 5 GHz -33.130 dBm
3
4
5 =
6
7
8
9
10
11

I ] 3

STATUS
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GFSK] Mid Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA [ )
RL | RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO | 03:12:41 PM May 20, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»—  Trig: Free Run Avg|Hold: 100/100 TYPE| Mttt
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.440 993 25 GHZ
10dB/dly  Ref 30.00 dBm 12.412 dBm
JLog
200
10.0
0.00
-7 59 el
-10.0
200
300
40,0
500
600
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
GFSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT| | ALIGN AUTO | 03:42:28 PM May 20, 2018
r ‘ #Avg Type: RMS TRAGE[1 23456
PNO: Fast +#»- 1rig: FreeRun Avg|Hold: 100/100 TYPE| MR
| IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr2 26.273 7 GHz
10de/div__Ref 30.00 dBm -32.745 dBm
og
200
10.0
0.00
-7 .53 dBmy
100
200
300 ﬂ
40,0 — e e
E00
-B0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
WA WODETRSC] X | v | FUNCTON ] FURCTIONWDTH] FURCTION VALUE -
1 N f 2.440 8 GHz 11.991 dBm
N f 26.273 7 GHz -32.745dBm
3
4
5 E
6
7
8
9
10 N
11 =
4| 1 ] »
IMSG STATUS
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GFSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA [ )
RL [ RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 03:16:22 PM May 20, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»—  Trig: Free Run Avg|Hold: 100/100 TYPE| Mttt
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.484 266 5 GHz
10dB/dly  Ref 30.00 dBm -42.607 dBm
JLog
20.0
10.0
0.00
-7 59 el
100
200
300
40,0 ’
500
600
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
GFSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT| | ALIGN AUTO | 03:45:10 PM May 20, 2018
r ‘ #Avg Type: RMS TRAGE[1 23456
PNO: Fast +#»- 1rig: FreeRun Avg|Hold: 100/100 TYPE| MR
| IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr2 26.171 1 GHz
10de/div__Ref 30.00 dBm -32.515 dBm
og
200
10.0
0.00
-7 .53 dBmy
100
200
300 ’-
40,0 ET— A IRy
500 e
£0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
WA WODETRSC] X | v | FUNCTON ] FURCTIONWDIH] FURCTION VALUE -
1 N f 2479 8 GHz 11.252 dBm
N f 26.1711 GHz -32.515dBm
3
4
5 E
6
7
8
9
10 N
11 =
< i | »
IMSG STATUS
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BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

oo e

E Keysight Spectrum Analyzer - Swept SA

RL | RF [s00 pC [ CORREC | | SENSE:INT] | ALIGN AUTO | 03:15:24 PM May 20, 2018

#Avg Type: RMS TRACE| 3456

PNO: Wide +#+— 1rig: FreeRun Avg|Hold: 100/100 TYPE| My

IFGain:Low Atten: 40 dB DET|P

Mkr1 2.399 984 0 GHZ

10 dBidiv ~ Ref 30.00 dBm -42.148 dBm
JLog
200
100
0.00

~7.59 By
-10.0

-20.0

-30.0

-40.0 *—

-50.0

-60.0

Center 2.400000 GHz
Res BW 100 kHz #VBW 300 kHz

Sweep 5.333 ms (20001 pts

Span 10.00 MHz

IMSG

STATUS

[GFSK Hopping Mode] High Channel BandEdge

=l

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bpc [ correc | | SENSE:INT] | ALIGN AUTO [ 03:17:20 PM May 20, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide +#+— 1rig: FreeRun Avg|Hold: 100/100 TYPE|M AR
IFGain:Low Atten: 40 dB DET|P !
Mkr1 2.484 198 0 GHz
10 dBidiv  Ref 30.00 dBm -43.136 dBm
JLog
200
100
0.00 |~
-7.59 dBmy
-10.0
-20.0
-30.0
-40.0 .
-50.0
-60.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts

IMSG

STATUS
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Pl/4-DOPSK Mode

[P1/4-DQPSK] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA = =
RL [ RF [50@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:20:09 PM May 20, 2018
#Avg Type: RMS TRAGE 3456
PNO: Wide ~#»— Trig: FreeRun Avg|Held: 100/100 TYPE| MAAAAAAT
IFGain:Low Atten: 40 dB DET|P NNNN N
Mkr1 2.399 772 5 GHz
10cBidiv  Ref 30.00 dBm -42.516 dBm
JLog
200
10.0
000
400 === |
200
-30.0
400 O
500
-B0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[P1/4-DQPSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA [E=n =]
RL [ RF [s0@ bc | coRReC | | SENSE:INT] | ALIGN AUTO | 03:47:34 PM May 20, 2018
r ‘ #Avg Type: RMS TRAGE] 3456
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| MAAAIA
| IFGain:Low Atten: 40 dB DET|P NN NN N
Mkr2 26.176 4 GHz
10 gBici__Ref 30.00 dBm -32.415 dBm
200
100
0.00
-8.21 dBmy
100
200
-30.0 ’-r
400 N FUTIE VRFRUITY ' TRV I . L
-50.0 [
-60.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
MRAmODE RSc] X | v | FUNCTON ] FURCTIONWDH UNCTION VALU -
1 N f 2.401 7 GHz 10.095 dBm
N f 26.176 4 GHz -32.415dBm
3
4
5 =
6
7
8
9
10 |
11 -
4 L ] 3
IMSG STATUS
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PI/4-DQPSK] Mid Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA [ )
RL [ RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 03:18:58 PM May 20, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»—  Trig: Free Run Avg|Hold: 100/100 TYPE| Mttt
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.440 842 50 GHZz
10dB/dly  Ref 30.00 dBm 10.786 dBm
JLog
200
10.0 .
0.00
-8.21 dBmy
-10.0
200
300
40,0
500
600
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
P1/4-DQPSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT| | ALIGN AUTO | 03:49:50 PM May 20, 2018
r ‘ #Avg Type: RMS TRAGE[1 23456
PNO: Fast +#»- 1rig: FreeRun Avg|Hold: 100/100 TYPE| MR
| IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr2 26.151 9 GHz
10de/div__Ref 30.00 dBm -32.986 dBm
og
200
10.0
0.00
-9.21 dBmy
100
200
-30.0 ’_
40,0 el it ik e ’ i
E00
-B0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
| WA WODETRSC] X | v | FUNCTON ] FURCTIONWDTH] FURCTION VALUE -
1 N f 2.440 8 GHz 10.313 dBm
N f 26.151 9 GHz -32.986 dBm
3
4
5 E
6
7
8
9
10 N
11 -
4| 1 ] »
IMSG STATUS
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Pl/4-DQPSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA [ )
RL | RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO | 03:26:31 PM May 20, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»—  Trig: Free Run Avg|Hold: 100/100 TYPE| Mttt
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.484 396 0 GHz
10dB/dly  Ref 30.00 dBm -41.504 dBm
JLog
200
10.0
0.00
-8.21 dBmy
-10.0
200
300 p—— |
40,0 ’i
500
600
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
P1/4-DQPSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:52:03 PM May 20, 2018
r ‘ #Avg Type: RMS TRAGE[1 23456
PNO: Fast +#»- 1rig: FreeRun Avg|Hold: 100/100 TYPE| MR
| IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr2 26.269 0 GHz
10de/div__Ref 30.00 dBm -32.025 dBm
og
200
10.0
0.00
-9.21 dBmy
100
200
-30.0 q
40,0 M — i NT—— S e e
E00
-B0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
| WA WODETRSC] X | v | FUNCTON ] FURCTIONWDIH] FURCTION VALUE -
1 N f 2479 8 GHz 8.954 dBm
N f 26.269 0 GHz -32.025dBm
3
4
5 E
6
7
8
9
10 N
11 -
< i | »
IMSG STATUS
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BandEdge Emission at P1/4-DOPSK Hopping Mode

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

oo e

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [s00 pC [ CORREC | | SENSE:INT] | ALIGN AUTO |

03:22:45 PM May 20, 2018

#Avg Type: RMS

TRACE 3456

PNO: Wide +#+— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M #AsAAAAAA

IFGain:Low Atten: 40 dB DET|P NNN NN

Mkr1 2.399 942 5 GHZ

10 dBidiv ~ Ref 30.00 dBm -41.684 dBm
JLog
200

100 |
0.00

-9.21 dBmy

-10.0

-20.0

-30.0

-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
IMSG STATUS

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

=l

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bpc [ correc | | SENSE:INT] | ALIGN AUTO |

03:25:34 PM May 20, 2018

#Avg Type: RMS

PNO: Wide +#+— 1rig: FreeRun
IFGain:Low Atten: 40 dB

Avg|Hold: 100/100 TYPE(M

TRACE 3456

10 dBidiv  Ref 30.00 dBm
JLog

Mkr1 2.485 089 0 GHZ
-41.988 dBm

200

100

0.00

-9.21 dBmy

-10.0

-20.0

-30.0 —

-0 .

-50.0

-60.0

Center 2.483300 GHz
Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz

Sweep 5.333 ms (20001 pts

IM SG STATUS
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8PSK Mode
[BPSK] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [50@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:29:20 PM May 20, 2018
#Avg Type: RMS TRAGE 3456
PNO: Wide ~#»— Trig: FreeRun Avg|Held: 100/100 TYPE| MAAAAAAT
IFGain:Low Atten: 40 dB DET|P NNNN N
Mkr1 2.399 189 5 GHz
10cBidiv  Ref 30.00 dBm -42.547 dBm
JLog
200
10.0
0.00
400 === |
200
-30.0 o SR\
400 0
500
-B0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[BPSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA [E=n =]
RL [ RF [s0@ bc | coRReC | | SENSE:INT] | ALIGN AUTO | 03:54:18 PM May 20, 2018
r ‘ #Avg Type: RMS TRAGE] 3456
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| MAAAIA
| IFGain:Low Atten: 40 dB DET|P NN NN N
Mkr2 26.193 6 GHz
10 gBici__Ref 30.00 dBm -32.783 dBm
200
10.0
0.00
-8.23 dBmy
100
200
300 ‘f
400 S PTET RTINS W P I sl i
50,0
00
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MAvoDHTRCSG] x| ¥ | FUNCTON ] FUNCTION WD UNCTION VALU B
1 N f 24024 GHz 10.145 dBm
N f 26.193 6 GHz -32.783 dBm
3
4
5 =
6
7
8
9
10 N
1 -
4 L ] 3
IMSG STATUS
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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

8PSK] Mid Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA [ )
RL | RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO | 03:28:14 PM May 20, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»—  Trig: Free Run Avg|Hold: 100/100 TYPE| Mttt
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.440 842 00 GHZz
10dB/dly  Ref 30.00 dBm 10.766 dBm
JLog
200
10.0 . —
0.00
-8.23 dBmy
-10.0
200
300
40,0
500
600
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
8PSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:58:20 PM May 20, 2018
r ‘ #Avg Type: RMS TRAGE[1 23456
PNO: Fast +#»- 1rig: FreeRun Avg|Hold: 100/100 TYPE| MR
| IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr2 26.447 1 GHz
10de/div__Ref 30.00 dBm -32.366 dBm
og
200
10.0
0.00
-9.23 dBmy
100
200
-30.0 _*
40,0 —— o ArT—— i e
E00
-B0.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
WA WODETRSC] X | v | FUNCTON ] FURCTIONWDTH] FURCTION VALUE -
1 N f 2.440 8 GHz 10.805 dBm
N f 26.447 1 GHz -32.366 dBm
3
4
5 E
6
7
8
9
10 N
11 =
4| 1 ] »
IMSG STATUS
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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

[BPSK] High Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA = =
RL [ RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:32:14 PM May 20, 2018
r #Avg Type: RMS TRAGE] 3456
PNO: Wide ~#»— Trig: FreeRun Avg|Held: 100/100 TYPE| MAAAAARAT
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 2.485 543 5 GHz
10 dBiciv  Ref 30.00 dBm -42.731 dBm
JLog
20.0
10.0
0.00
400 ==
200
300 p——m i
.00 ?
500
-B0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[BPSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] ]
RL [ RF [500 DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 04:00:40 PM May 20, 2018
r #Avg Type: RMS TRAGE] 3456
PNO: Fast -w»— Trig: Free Run Avg|Held: 100/100 TYPE| MARAAAAA
| IFGain:Low Atten: 40 dB DET|P N I N
Mkr2 26.016 9 GHz
{0 gBid__Ref 30.00 dBm -32.859 dBm
200
10.0
0.00
-8.23 dBmy
100
200
30,0 ‘_
400 C L L ale e L ” PO Sl
50,0 P
£0.0
tart 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
1 N f 2479 8 GHz 9.482 dBm
N f 26.016 9 GHz -32.859 dBm
3
4
5 =
6
7
8
9
10 N
1 -
4 L ] 3
IMSG STATUS
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REPORT NO: 4788480738-E3V2
FCC ID: ASLSMAG05K

DATE: MAR 30, 2018

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

oo e

RL RF [s00 pC [ CORREC | | SENSE:INT] | ALIGN AUTO |

03:31:20 PM May 20, 2018

F Keysight Spectrum Analyzer - Swept SA

Marker 1 2.399415500000 GHz #Avg Type: RMS

Trig: Free Run

PNO: Wide +#—
Atten: 40 dB

IFGain:Low

Avg|Hold: 1001100

TRACE[ - 3

10 dBidiv  Ref 30.00 dBm
JLog

Mkr1 2.399 415 5 GHz
-43.359 dBm

200

100

0.00

-9.23 dBmy

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

Center 2.400000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts

IM SG STATUS

[BPSK Hopping Mode] High Channel BandEdge

Keysight Spectrum Analyzer - Swept SA

=l

3

| ALIGN AUTO [

03:33:29 PM May 20, 2018

Ref 30.00 dBm

RL | RF [soe bpc [ correc | [ SENSE:INT]
#Avg Type: RMS TRACE! 3256
PNO: Wide +#+— 1rig: FreeRun Avg|Hold: 100/100 TYPE ;1 ------------
IFGain:Low Atten: 40 dB DET]
Mkr1 2.484 420 5 GHz
-43.151 dBm

10 dBidiv
JLog

200

100

0.00

-9.23 dBmy

-10.0

-20.0

-40.0

-50.0

-60.0

Center 2.483300 GHz

Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts

IM SG STATUS
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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)

0.009 — 0.490 2400/ F (kHz) 300
0.490 — 1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

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

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

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

11.2. TRANSMITTER ABOVE 1 GHz

11.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUUWON Lab Chamber 2 18 Moy 2818 B89:41:43
Restricted Bondedge

Project Number:4788480738
Client:Samsung

Config:EUT / Adapter / Earphone
Mode :BT_BE_GFSK_H_2482

195 Tested by:B4899
gl:
3 ﬂ
£ 85
5 (
N
(,:) = ‘
i 7
: |
3 65 Il
2 I
[43)
- ’
5ol Averagg Limit (dBuU/m) ‘ \ )

45 a .
P U S U AV S RS NP OIS SOV AUV PSSV AU Sy eS| LY
3 =
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Runge (BHz) RBU/UB Ref/Attn Detmvg Mode Sweep Pts tSwps/Mude Position Runge (6Hz) RBW/UBW Ref/Attn Deuﬁvg Mode Sweep Pts ﬂSwps/Mude Position
1:2.31-2.415 1M(-6dB) /34 112/5 PEQK/Lﬂstr'U\deB Bnsec(Puto) 8081 MAKH 360 dzgs 158 2:2.31-2.415 1MC-60B) /500 12/5 PEAK/Volt fvg B8457s/RBW  £00! 1/WRIT 360 degs 158 cm
Trace Markers
Marker Frequency Meter Det 170531_3117[0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 39.91 Pk 313 -18.2 53.01 - - 74 -20.99 360 150 H
2 *2.319 43.53 Pk 31.2 -18.4 56.33 - - 74 -17.67 360 150 H
3 *2.39 30.31 VALT 313 -18.2 43.41 54 -10.59 - - 360 150 H
4 *2.348 30.94 VALT 31.2 -18.3 43.84 54 -10.16 - - 360 150 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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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 2 18 Moy 2818 18:04:061
Restricted Bondedge
= Project Number:4788480738
1 Client:Samsung
Config:EUT / Adapter / Earphone
Mode:BT BE GFSK_U_ 2482
185 Tested by:84899
\
95 ‘
i e
5 |
C |
3 I
75 i
$ { ‘l
3
q 65 -
S
55, fverage Limit (dBLUym) 2 llv “
L oy
= 4 :
4 2 } ©
35
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Rangs (62) REU/UBH Ref/ALtn  Det/Avg flods Suep Pls ¥oups/fods Position Range (6H2) REU/UBl Ref/Attn  Det/Avg Hode Swep Pts ¥ups/fods Position
231-2.415  1HC6dB) /M 25 PEAK/LogPur—Video Fmeeo(Aute) 881  HeK 231 dege 287

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 170531_3117[0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 39.43 Pk 313 -18.2 52.53 - - 74 -21.47 231 207 Vv
2 *2.387 42.85 Pk 31.3 -18.2 55.95 - - 74 -18.05 231 207 A
3 *2.39 30.4 VAIT 31.3 -18.2 43.5 54 -10.5 - - 231 207 A
4 *2.354 30.91 VAIT 31.2 -18.3 43.81 54 -10.19 - - 231 207 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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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL SUWGON Lab Chamber 2 18 May 2818 to1e: 1t
Restricted Bondedge
Project Number:47884808738
115
Client : Samsung
Config:EUT / Adupter / Earphone
Mode:BT _BE_GFSK_H 2488
185 Tested by:84899
g5 i
) |
s |
t 85
o
i i
5] 5 ]
2 7
e
3 65 ‘
a
] 2
- erage Limit C(dBuU/m)
45 ‘\,{ L3 4
A R PR AL A e R i o : S R R R AT
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REU/UB Ref/ttn  Det/fvg Hode Sucep Pis foups/fode Fosition Range (6z) RO/ VR Ref/Attn  Det/fvg Mode Sueep Pts  H5ups/Mode Fosition
1:2.46-2.563  IMC6dB)/A 112/5 PEAK/LogPurVideo  Fmesc(hutc) 8001 MAKH Al degs 100 o 22462563 INCBB)/SEE 112/5  PERK/UBIY fug 00456s/REN BBBI 1/IRIT 41 degs 100 o
Trace Markers
Marker Frequency Meter Det 170531_3117(0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 37.68 Pk 316 -18 51.28 - - 74 -22.72 41 100 H
2 2.55 44.27 Pk 31.7 -18 57.97 - - 74 -16.03 41 100 H
3 *2.484 30.6 VA1T 31.6 -18 44.2 54 -9.8 - - 41 100 H
4 2.551 30.87 VA1T 31.7 -18 44.57 54 -9.43 - - 41 100 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: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

VERTICAL PEAK AND AVERAGE PLOT

~UL SUWON Lab Chamber 2 18 Moy 2818 11:008:26
Restricted Bondedge

Project Number:4788488738
Client:Samsung

ConfigiEUT / Adapter / Earphone
Mode:BT_BE_GFSK_U_2488

12

s

185 Tested by:84899
g5
5 85
>
8 I
Y |
> 75 ‘ :
e
~
3 65 j \ ‘
3
- 2
m Q\/er‘c‘ge’ Limit CdBul/m) o . , ‘ ) -, . 4
55 sinie oA I ik bl st VN WO ROTY PRTIRRY
: 4
45 3 ; 4
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REU/UBII Ref/Attn  Det/Avg Mode Sumep Pis  #aups/fods  Position Range (6Hz) N Ref/Attn  Det/fvg Mode Gueep Pt H5ups/Mode  Position
4 6 H(-64B) /34 : PEAK/LogPur-Video ute) 8981 HAX 3 degs 268

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 170531_3117[0016 10dB[dB] Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (d8) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 41.11 Pk 316 -18 54.71 - - 74 -19.29 209 268 \
2 2.52 44.29 Pk 316 -18 57.89 - - 74 -16.11 209 268 \
3 *2.484 30.67 VALT 316 -18 44.27 54 -9.73 - 209 268 v
4 2.56 30.89 VALT 31.7 -18 44.59 54 -9.41 - - 209 268 v

* - 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: 4788480738-E3V2
FCC ID: ASLSMAG05K

DATE: MAR 30, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

@LIL SUWON Lok Chamber 2

18 May 2818

13:32:52

Rodioted Emissions 3-Meters
Pro ject Number:4788480738
1006 Client:Samsung
Config:EUT / Adapter / Earphone
Mode :BT_GFSK_HARM_ 2482
95 Tested by:B4399
80
T
t 78
o
N
5
5 68
. Avg Limit (dBul/m)
€
~
3 56
jas} "
o WM
48
1 3 m "
P Aot Pt
368
28
1 8 18
Frequency (GHz)
Range (GH) REU/UBH Ref/Atin  Det/fvg Mode Sweep Pts #5wpo/ode FPosition | Range (GH2) REW/UB Ref/Atin  Det/fvg Mode Sesep Pts  ¥5ups/Mode  Position
1:1°3 IHG-6d8)/38  112/18  PERK/LogPur—Video  BBnsec(duto) EBB1  HAXH B-36Bdegs | 3:3-18 1H(-6aB)/30k 8778 PEAK/LogPur—Video  SBinsec(futo) 16k MAX 8-360degs 15
| 1@UL SUWON Lab Chamber 2 18 May 2818 13:32:52
Rodioted Emissions 3-Meters
Pro ject Number:4788480738
180 Client:Samsun
Config:EUT / Adapter / Earphone
Mode :BT_GFSK_HARM 2482
99 Tested by:D4899
86
3 78
5
C
I
= 68
i~ Avg Limit (dBUU/m)
3
T B
K
L T S e e e TR AT ke e R,
2 4 )
=) o o
36
26
1 18 18
Frequency (GHz)
Range (6H) REU/UBU Ref/Atin  Det/fvg Mode Swep Pts #Swps/ods FPosition | Range (Gi2) REW/UB Ref/Btin  Det/fug Mode Secep Pie  fopa/icds 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: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 3GHz_HP(dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 3.156 26.38 PK 347 -25.7 35.38 - - 74 -38.62 0-360 150 H
3 *4.811 25.65 PK 33.8 -24.3 35.15 - - 74 -38.85 0-360 150 H
5 7.203 23.6 PK 359 -21.6 37.9 - - 74 -36.1 0-360 150 H
2 3.155 26.99 PK 34.8 -25.7 36.09 - - 74 -37.91 0-360 150 \
4 *4.804 26.4 PK 33.8 -24.3 359 - - 74 -38.1 0-360 250 \
6 7.203 2241 PK 359 -21.6 36.71 - - 74 -37.29 0-360 150 \

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

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

Page 51 of 78

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: 4788480738-E3V2 DATE: MAR 30, 2018
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MID CHANNEL HORIZONTAL

| 1@\JL SUWDON Lab Chamber 2 18 May 2818 13:52:52
Radioted Emissions 3-Meters
Pro ject Number:4788480738
100 Client:Samsung
Config:EUT / Adapter / Earphone
Mode :BT_GFSK_HARM_2441
95 Tested by:B4399
80
E
c 78
o
N
5
2 66
= Avg Limit (dBuU/m)
€
~
3 5@ e
@
K] WM M
= A
40 i A .
o “;L Auw v
A P M‘WW
368
20
1 8 18
Frequency (GHz)
Range (GHz) REU/UBN Ref/Attn  Det/Avg Mode Swesp Pts #Swps/ode Fosition | Range (B2 REW/VB Ref/Atin  Det/fvg Hode Susep Pts #5ups/Miode Position
1:1°3 IHG-6d8)/38  112/18  PERK/LogPur—Video  BBnsec(duto) 5881  HAXH B-36Bdegs | 3:3-18 1H(-6B)/30k 8778 PEAK/LogPur-Video  5Bnsec(Auto) 16k HAKH 8-360degs 25|
18UL SUWON Lab Chamber 2 18 May 2818 13:52:52
Rodioted Emissions 3-Meters
Pro ject Number:4788480738
180 Clicnt:Samsung
Config:EUT / Adapter / Earphone
Mode :BT_GFSK_HARM_2441
95 Tested by:04399
86
5 70
>
C
0
> 68
= Avg Limit (dBuU/m)
~
>
2 58
K
48 3 5
Q 4 -
o
368
26
1 18 18
Frequency (GHz)
Range (6H) REU/UBU Ref/Atin  Det/fvg Mode Seeep Pts #5wps/ods Fosition | Range (B2 REW/VB Ref/Btin  Det/fug Mode Secep Pte  fops/ods 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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MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 3GHz_HP(dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 3.157 26.95 PK 347 -25.7 35.95 - - 74 -38.05 0-360 150 H
3 *4.882 24.72 PK 33.8 -24.6 33.92 - - 74 -40.08 0-360 250 H
5 *7.323 2217 PK 359 -21.9 36.17 - - 74 -37.83 0-360 250 H
2 3.153 26.68 PK 34.8 -25.7 35.78 - - 74 -38.22 0-360 150 \
4 *4.882 2453 PK 33.8 -24.6 33.73 - - 74 -40.27 0-360 250 \
6 *7.323 2251 PK 359 -219 36.51 - - 74 -37.49 0-360 250 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788480738-E3V2
FCC ID: ASLSMAG05K

DATE: MAR 30, 2018

HIGH CHANNEL HORIZONTAL

I UL SUWON Lab Chamber 2 18 May 2818 14:12:42
Radioted Emissions 3-Meters
Pro ject Number:4788480738
100 Client:Samsung
Config:EUT / Adapter / Earphone
Mode :BT_GFSK_HARM_2480
95 Tested by:B4399
80
E
c 78
o
N
5
2 66
= Avg Limit (dBuU/m)
€
~
3 56 ™
@
N W
o _ . MM
| . AP SRS
o Ml PR g P AAT
368
20
1 8 18
Frequency (GHz)
Range (GHz) RELI/UB Ref/Attn  Det/Avg Mode Swesp Pts #Swps/ode Fosition | Range (B2 REW/VB Ref/Atin  Det/fvg Hode Susep Pts #5ups/Miode Position
1:1°3 IHG-6d8)/38  112/18  PERK/LogPur—Video  BBnsec(duto) 5881  HAXH B-36Bdegs | 3:3-18 1H(-6B)/30k 8778 EAK/LocPur-Video  58nsec(iuto) 16k  MAXH 8-360degs 15|
! 8UL SUWON Lab Chamber 2 18 May 2818 14:12:42
Rodioted Emissions 3-Meters
Pro ject Number:4788480738
180 Clicnt:Samsung
Config:EUT / Adapter / Earphone
Mode :BT_GFSK_HARM_2488
95 Tested by:04399
86
5 70
>
C
0
> 68
= Avg Limit (dBuU/m)
~
>
2 58
K
48 T T R e T e ey
2 4 o
A o
368
26
1 18 18
Frequency (GHz)
Range (6H) REU/UBU Ref/Atin  Det/fvg Mode Seeep Pts #5wps/ods Fosition | Range (B2 REW/VB Ref/Btin  Det/fug Mode Secep Pie fops/fods 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: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 3GHz_HP(dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 3.155 26.53 PK 34.8 -25.7 35.63 - - 74 -38.37 0-360 250 H
3 *4.962 24.42 PK 33.8 -24.7 33.52 - - 74 -40.48 0-360 250 H
5 *7.442 22.55 PK 359 -21 37.45 - - 74 -36.55 0-360 150 H
2 3.153 26.45 PK 34.8 -25.7 35.55 - - 74 -38.45 0-360 250 \
4 *4.959 25.13 PK 33.8 -24.7 34.23 - - 74 -39.77 0-360 250 \
6 *7.437 2213 PK 359 -21 37.03 - - 74 -36.97 0-360 250 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

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

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 2 18 May 2818 11:19:52
Restricted Bondedge
Project Number:47884808738
115
Client : Samsung
Config:EUT / Adupter / Earphone
Mode:BT _BE_8PSK_H_24@2
185 Tested by:84899
95 [ )
_ |
[
t 85
o
i |
5] 5
2 7
e
3 65
5
@
g 2
55 Average Limitg(dBulym) . ‘ 1 . “M
" — g p—— e T i i " ]
35
2.31 18 .B5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REU/UB Ref/ttn  Det/fvg Hode Sucep Pis foups/fode Fosition Range (6z) RO/ VR Ref/Attn  Det/fvg Mode Sueep Pts  H5ups/Mode Fosition
1:231-2.415 M6/ 112/5 PEAK/LogPurVideo  Bmesc(hutc) 8001 MAKH 3 dege 100 o 2:2.312.415  INCBB)/SEE  112/5  PERK/UBIY fug 004575/REN BBBI 1/IRIT 3 degs 100 o
Trace Markers
Marker Frequency Meter Det 170531_3117[0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 42.14 Pk 31.3 -18.2 55.24 - - 74 -18.76 36 100 H
2 *2.326 43.44 Pk 31.2 -18.4 56.24 - - 74 -17.76 36 100 H
3 *2.39 30.23 VAIT 313 -18.2 43.33 54 -10.67 - - 36 100 H
4 *2.352 30.86 VA1T 31.2 -18.3 43.76 54 -10.24 - - 36 100 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: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

VERTICAL PEAK AND AVERAGE PLOT

12I:LJL SUWDON Lab Chamber 2 18 May 2818 11:38:15
Restricted Bandedge
Pro ject Number:4788488738
15
Clitnt: Somsung
Config:EUT / Adopter / Earphane
Mode:BT BE_B8PSK_U_ 2482
195 Tested by:B4899
1
95 i
|
- i
3 85 i
7 Hil
A M|
\
S ]
3 s .|
a2 b gy
z |
55 Average Eimit (dBul/m) & ‘ ‘ | “
‘ Fm T ‘ ‘ : Y,
4 3 |
45 a 3
35
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GH2) REU/UBH Ref/Atin  Det/ivg Mode Suecp Pie #oupo/Mode Position | Remge (612 RBW/UBU Ref /At Det/fvg Motk Secep Pic  ¥opoiiode Position
731-2.41 HC-6d8)/3M > K/ LogPur— ‘ ; 57 coon
Trace Markers
Marker Frequency Meter Det 170531_3117(0016 104B[dB] Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 39.05 Pk 313 -18.2 52.15 - - 74 -21.85 227 209 A
2 *2.352 43.11 Pk 31.2 -18.3 56.01 - - 74 -17.99 227 209 A
3 *2.39 30.22 VAIT 31.3 -18.2 43.32 54 -10.68 - - 227 209 A
4 *2.377 30.95 VAIT 313 -18.3 43.95 54 -10.05 - - 227 209 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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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

l:LlL SUWON Lab Chamber 2 18 May 2818 13:12:53
Restricted Bandedge

Project Number:4788488738
Client:Samsun

Config:EUT / Adapter / Earphone
Mode :BT_BE_8PSK_H_2480

185 Tested by:B4839

85

75

—

-

(dBuU/m) Horizontal

35
2.46 18. 3MHz/ 2.563
Frequency (GHz>
Range (Ghz) FE/UBU Ref/Attn  Det/Avg Mods Suesp Pts  #owpe/Mode Position | Range (6Hz) RBU/VBU Ref/Attn  Det/fvg Node Suzep Pts  foups/liode FPosition
1:2.46-2.563 1M(-6dB)/3M 112/5 PEAK/LogPur-Video  Fomsec(Auto) 8881  MAXH 41 degs 1§ 2:2.46-2.563 1(-6dB) /580 12/5 PEAK/Valt fvg 68456s/RBl 8681 WRIT 41 degs 188

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117[0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 41.01 Pk 31.6 -18 54.61 - - 74 -19.39 41 100 H
2 2.531 44 Pk 31.7 -18 57.7 - - 74 -16.3 41 100 H
3 *2.484 30.19 VAIT 31.6 -18 43.79 54 -10.21 - - 41 100 H
4 2.555 30.74 VAIT 317 -18 44.44 54 -9.56 - - 41 100 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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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

VERTICAL PEAK AND AVERAGE PLOT

| oL SULON Lab Chamber 2 18 May 20818  13:22:47
Restricted Bandedge
- Project Number:4788480738
1 Client:Samsung
Config:EUT / Adapter / Earphone
Mode:BT_BE_SPSK_U_2488
195 Tested by: 34839
95 [
|
_ IRE
3 85 {
0 R
7 r \
0 |
S
3 es It
2 6
o
- J Average Limit (dBuU/m) l | E J §
= " n 4 n ALl i Ll | i Lk L " L i ol i aily Sl L ekl
1 PRI R P . L A bl ) PRI A g ik
4
41: g (w}
35
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) RBU/UBW Ref/Attn  Det/Avg Mode Sweep Pts  #Swps/Mode Fosition Renge (BHz) RBW/UBY Ref/ftin  Det/fvg Mode Sueep Pts  #Sups/Mode  Positian
) % dB)/3M , K/L: y I X A 5
Trace Markers
Marker Frequency Meter Det 170531_3117[0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 41.46 Pk 316 a8 55.06 E E 74 18.94 205 293 v
2 253 439 Pk 317 18 57.6 - - 74 164 205 293 v
3 *2.484 30.6 VALT 316 18 242 54 9.8 - E 205 293 v
4 2.561 30.83 VAT 317 ET) 4453 54 9.47 B E 205 293 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: 4788480738-E3V2
FCC ID: ASLSMAG05K

DATE: MAR 30, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

x UL SUWON Lak Chamber 2 18 May 2818 14:32:18
Rodioted Emissions 3-Meters
Pro ject Number:4788488738
188 Clicnt:Samsung
Config:EUT / Adapter / Earphone
Mode :BT_BPSK_HARM 2482
95 Tested by:B4399
86
T
t 78
5]
N
]
2 68
A Avg Limit (dBuU/m)
5
~
3 56 -
@
S WW M
48 i 5 NS
R iy g Ay i
36
28
1 8 18
Frequency (GHz)
Range (GH) REU/UBU Ref/Atin  Det/fvg Mode Sucep Pts #owpe/ods Fosition | Range (G2 REW/UB Ref/fitin  Det/fug Hode Sucep Pts  ¥5upo/liode  Position
1173 IMCBB)/30k  112/18 PEAK/LogPurVideo  Blnsec(Puto) £01  MAH B-368degs| 3:3-18 1H(-6dB)/30k 8778 B LogPur-Vides  Sensec(iuto) 16k HAMH 8-360degs 25
11@UL SUWON Lab Chamber 2 18 May 2818 14:32:18
Radioted Emissions 3-Meters
Pro ject Number:4788480738
1006 Client: Samsun
Config:EUT / Adapter / Earphone
Mode :BT_BPSK_HARM_2482
95 Tested by:B4399
80
5 78
"
C
0
= 68
i~ Avg Limit (dBul/m)
~
>
2 56
°
48 e R W T T o e e
2 4 o
@, @
368
28
1 8 18
Frequency (GHz)
Range (GH) REU/UBN Ref/Atin  Det/fvg Mode Sweep Pts ¥5wpe/ode FPosition | Range (G2 REW/UB Ref/Atin  Det/fvg Mode Sesep Pie foups/Mods 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: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 3GHz_HP(dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 3.164 26.98 PK 345 -25.6 35.88 - - 74 -38.12 0-360 250 H
3 *4.803 25.07 PK 33.8 -24.3 34.57 - - 74 -39.43 0-360 250 H
5 7.199 23.19 PK 359 -21.6 37.49 - - 74 -36.51 0-360 150 H
2 3.163 26.65 PK 345 -25.7 35.45 - - 74 -38.55 0-360 250 \
4 *4.803 255 PK 33.8 -24.3 35 - - 74 -39 0-360 150 \
6 7.204 22.96 PK 359 -21.7 37.16 - - 74 -36.84 0-360 150 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788480738-E3V2
FCC ID: ASLSMAG05K

DATE: MAR 30, 2018

MID CHANNEL HORIZONTAL

11@UL SUWDON Lab Chamber 2 18 May 2818 14:51:45
Roadioted Emissions 3-Meters
Pro ject Number:4788488738
188 Client:Samsun
Config:EUT / Adopter / Earphane
Mode:BT_BPSK_HARM._ 2441
ag Tested by:B4899
86
T
t 78
[
N
5
2 68
. Avg Limit CdBuU/m)
p c
~
3 56
@
K] WMWW W
48 pypp
1 B I, AT A
e MWWV M o
36
28
1 [z 18
Frequency (GHz)
Range (GHz) REU/UBU Ref/Atin  Dei/fvg Mode Swcep Pts  #owpo/ode FPosition | Range (G2 REW/UB Ref/Atin  Det/fvg Hode Sucep Pts  ¥5upo/fiode  Position
1173 IHC6B)/30k  112/18 PEAK/LogPurVideo  Blnsec(Puto) £01  MAH B-36Bdegs| 3:3-18 1H(-6B)/30k 8778 PERK/LogPur—Vides  5nsec(huto) 16k MAKH B-0degs 15
11@UL SUWDON Lab Chamber 2 18 May 2818 14:51:45
Radioted Emissions 3-Meters
Pro ject Number:4788480738
100 Client:Samsung
Config:EUT / Adapter / Earphone
Mode :BT_BPSK_HARM_2441
9@ Tested by:B4899
80
5 78
5
C
0
> 68
- Avg Limit (dBul/m)
~
>
2 56
S
48
2 6
3, é o
38
20
1 8 18
Frequency (GHz)
Range (6H2) REU/UBU Ref/Atkn  Det/Avg Mods ) Pie  #owps/lode Position | Range (G12) RBW/VEU Ref/Attn  Det/Avg Hode Secep Pte fGups/iods 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: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 3GHz_HP(dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 3.17 26.87 PK 343 -25.7 35.47 - - 74 -38.53 0-360 250 H
3 *4.886 25.41 PK 33.8 -24.6 34.61 - - 74 -39.39 0-360 150 H
5 *7.323 22.59 PK 359 -21.9 36.59 - - 74 -37.41 0-360 250 H
2 3.157 26.4 PK 347 -25.7 35.4 - - 74 -38.6 0-360 150 \
4 *4.881 25.63 PK 33.8 -24.6 34.83 - - 74 -39.17 0-360 250 \
6 *7.323 22.05 PK 359 -219 36.05 - - 74 -37.95 0-360 250 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788480738-E3V2
FCC ID: ASLSMAG05K

DATE: MAR 30, 2018

HIGH CHANNEL HORIZONTAL

I UL SUWON Lab Chamber 2 18 May 2818 15:18:18
Radioted Emissions 3-Meters
Pro ject Number:4788480738
100 Client:Samsung
Config:EUT / Adapter / Earphone
Mode :BT_8PSK_HARM_ 2480
95 Tested by:B4399
80
E
c 78
o
N
5
2 66
= Avg Limit (dBuU/m)
€
~
3 5@ I
@
K WMM W
48 L ’
w § i
2} ™ ‘iww i A
368
20
1 8 18
Frequency (GHz)
Range (GHz) RELI/UB Ref/Attn  Det/Avg Mode Swesp Pts #Swps/ode Fosition | Range (B2 REW/VB Ref/Atin  Det/fvg Hode Susep Pts #5ups/Miode Position
1:1°3 IHG-6d8)/38  112/18  PERK/LogPur—Video  BBnsec(duto) 5881  HAXH B-36Bdegs | 3:3-18 1H(-6B)/30k 8778 EAK/LocPur-Video  58nsec(iuto) 16k  MAXH 8-360degs 15|
1@UL SUWON Lab Chamber 2 18 May 2818 15:18:18
Rodioted Emissions 3-Meters
Pro ject Number:4788480738
180 Clicnt:Samsung
Config:EUT / Adapter / Earphone
Mode :BT_8PSK_HARM_2488
95 Tested by:04399
86
5 70
>
C
0
> 68
= Avg Limit (dBuU/m)
~
>
2 58
K
48
2 8
3 4
a
368
26
1 18 18
Frequency (GHz)
Range (6H) REU/UBU Ref/Atin  Det/fvg Mode Seeep Pts #5wps/ods Fosition | Range (B2 REW/VB Ref/Btin  Det/fug Mode Secep Pte  fops/ods 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: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 3GHz_HP(dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 3.162 26.98 PK 345 -25.7 35.78 - - 74 -38.22 0-360 250 H
3 *4.967 24.87 PK 33.8 -24.7 33.97 - - 74 -40.03 0-360 250 H
5 *7.44 21.74 PK 359 -21 36.64 - - 74 -37.36 0-360 150 H
2 3.158 26.76 PK 34.6 -25.7 35.66 - - 74 -38.34 0-360 150 \
4 *4.964 246 PK 33.8 -24.7 33.7 - - 74 -40.3 0-360 150 \
6 *7.44 21.99 PK 359 -21 36.89 - - 74 -37.11 0-360 250 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788480738-E3V2
FCC ID: ASLSMAG05K

DATE: MAR 30, 2018

11.3.

WORST-CASE BELOW 1 GHz

GFSK SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

9:UL SUWON Lab Chamber 2 21 May 2018 15:33: 21
Rodiated Emissions - 3 Meters
85 Project Number:47884808738
Client:Samsun,
Config:EUT / Adupter / Earphone
Mode:BT Below 16
75 Tested by:51872
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Frequency (MHz)
Range (Hiz) RE/UB Ref/Attn  Det/fvg Hode Sueep Pls  ¥oups/fode  Fosition Range (HHz) N Ref/Attn  Det/fvg Mode Sueep Pts  #5ups/Mode Fosition
1:30-1682 120 (-BB)/IN  |B7/18  PEAK/LogPur-Video  1B5msechutc) 1Bk MAKH 8-360dgs H
9:UL SUWON Lab Chamber 2 21 May 2818 15:33: 21
Radioted Emissions — 3 Meters
= Project Number:47884808738
8 Cl ient : Samsung
Config:EUT / Adopter / Earphone
Mode:BT_Below 16
75 Tested by:51872
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Frequency (MHz)
Range (MHz) RELL/UBl] Ref/Attn  Det/Avg Mode Sueep Pia  #owps/fode Position Rarge (HHz) I Ref/Attn  Det/Avg Mode Sueep Pts  H5ups/Mode Position
1660¢ He(-6d83/1M 167 K/LogPur—Vi 1Bnsec(Auto) 1Bk I idegs U
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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163-749 30-1000MHz[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 30.194 33.58 Pk 16.1 -31.6 18.08 40 -21.92 0-360 400 H
2 98.191 44.23 Pk 17.2 -31.1 30.33 43.52 -13.19 0-360 300 H
3 *248.444 45.61 Pk 18.2 -30.3 33.51 46.02 -12.51 0-360 100 H
4 30.097 37.76 Pk 16.1 -31.6 22.26 40 -17.74 0-360 100 \
5 99.064 40.72 Pk 17.3 -31.1 26.92 43.52 -16.6 0-360 100 \
6 375.029 32.74 Pk 20.6 -29.9 23.44 46.02 -22.58 0-360 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4788480738-E3V2 DATE: MAR 30, 2018
FCC ID: ASLSMAG05K

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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RESULTS

WORST EMISSIONS

LINE 1 PLOT

UL SUWON Lab AC Shield Room 21 May 2818 14:15:48
Conducted RFI Uoltoge

Project No:4788489738
90 Client Name:Samsung

Config:EUT / Adapter / Earphone
Made:AC_I ine_BT

20 Test by:84899
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Frequency (MHz)

Range (MHz) RBLI/UBU Ref/Attn  Det/Avg Mode Sweep. Pls  #Sups/Mode Lobel Range (Hz) REW/ VLI Ref/Attn  Det/Avg Mode Sueep Pt  #Sups/Mode Label
1:.75-38 9 (-6dB) /- futo fv BB0AUs/3kHz 5950 RIT Phose L1
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LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

Marker Frequency Meter Det 101837_L1_wit CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading h extension Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) (dB(uVolts)) QpP AV

1 .156 39.05 Pk 10 i 49.15 65.67 -16.52 - -
2 177 19.35 Av 9.9 2 29.45 - - 54.63 -25.18
3 171 37.41 Pk 10 2 47.61 64.91 -17.3 - -
4 171 37.41 Pk 10 2 47.61 64.91 -17.3 - -
5 .186 36.47 Pk 9.9 2 46.57 64.21 -17.64 - -
6 .186 17.82 Av 9.9 2 27.92 - - 54.21 -26.29
7 .204 34.11 Pk 9.8 2 4411 63.45 -19.34 - -
8 .204 17.33 Av 9.8 2 27.33 - - 53.45 -26.12
9 .387 27.85 Pk 9.7 2 37.75 58.13 -20.38 - -
10 .387 14.03 Av 9.7 2 23.93 - - 48.13 -24.2
11 14.043 33.46 Pk 9.8 4 43.66 60 -16.34 - -
12 14.064 22.69 Av 9.8 4 32.89 - - 50 -17.11
13 16.233 33.46 Pk 9.9 4 43.76 60 -16.24 - -
14 16.23 21.73 Av 9.9 4 32.03 - - 50 -17.97
15 18.954 36.19 Pk 10 4 46.59 60 -13.41 - -
16 18.963 21.44 Av 10 4 31.84 - - 50 -18.16

Pk - Peak detector
Av - Average detection

Quasi-Peak Emissions

Range 1: Phase L1 .15 - 30MHz

Frequency Meter Det 101837_L1_with CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading extension Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuv) (dB(uVolts))
.15525 33.44 Qp 10 1 43.54 65.71 -22.17 - -
17715 31.46 Qp 9.9 2 41.56 64.62 -23.06 - -
17115 31.71 Qp 10 2 4191 64.9 -22.99 - -
.18525 29.72 Qp 9.9 2 39.82 64.25 -24.43 - -
.20415 27.67 Qp 9.8 2 37.67 63.44 -25.77 - -
.38775 21.87 Qp 9.7 2 31.77 58.11 -26.34 - -
14.0438 28.92 Qp 9.8 4 39.12 60 -20.88 - -
14.0642 29.07 Qp 9.8 4 39.27 60 -20.73 - -
16.2332 28.62 Qp 9.9 4 38.92 60 -21.08 - -
16.2302 29.13 Qp 9.9 4 39.43 60 -20.57 - -
18.9542 27.44 Qp 10 4 37.84 60 -22.16 - -
18.9632 28.51 Qp 10 4 38.91 60 -21.09 - -

Qp - Quasi-Peak detector
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LINE 2 PLOT

UL SUWON Lab AC Shield Room 21 May 2018 14:15:48
Conducted RFI Uoltoge

Project No:4788480738
98 Client Name:Samsung

Config:EUT / Adapter / Earphone
Mode :AC_| ine BT

1868

80 Test by:84899
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Frequency (MHz)

Range (PHz) Rel/UBU Ref/Attn  Det/Avg Mode Sueep Pls  ¥sups/fode Label Range (HHz) RBU/ VBl Ref/Attn  Det/Avg Mode Susep Pto  #5ups/Mode Label
T5-38 9i(~6dB) /~ futo Ple/Av B0A3Ls/KHz D958 1/URIT Phose L1
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LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

Marker Frequency Meter Det 101837_N_with CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading extension Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) (dB(uVolts)) QpP AV

17 153 39.59 Pk 10 1 49.69 65.84 -16.15 - -
18 153 16.46 Av 10 i 26.56 - - 55.84 -29.28
19 .165 36.04 Pk 10 i 46.14 65.21 -19.07 - -
20 183 16.85 Av 10 2 27.05 - - 54.35 -27.3
21 408 28.21 Pk 9.8 2 38.21 57.69 -19.48 - -
22 417 14.86 Av 9.8 2 24.86 - - 47.51 -22.65
23 14.145 31.88 Pk 9.9 4 42.18 60 -17.82 - -
24 14.145 21.53 Av 9.9 4 31.83 - - 50 -18.17
25 16.203 31.73 Pk 9.9 4 42.03 60 -17.97 - -
26 16.197 21.64 Av 9.9 4 31.94 - - 50 -18.06
27 18.795 32.28 Pk 10 4 42.68 60 -17.32 - -
28 18.771 18.83 Av 10 4 29.23 - - 50 -20.77

Pk - Peak detector
Av - Average detection

Quasi-Peak Emissions

Range 2: Phase N .15 - 30MHz

Frequency Meter Det 101837_N_with CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading extension Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuv) (dB(uVolts))
.15225 33.33 Qp 10 1 43.43 65.88 -22.45 - -
.16515 29.88 Qp 10 1 39.98 65.2 -25.22 - -
.18315 28.45 Qp 10 2 38.65 64.34 -25.69 - -
40875 22.67 Qp 9.8 2 32.67 57.67 -25 - -
41775 23.56 Qp 9.8 2 33.56 57.49 -23.93 - -
14.1443 26.4 Qp 9.9 4 36.7 60 -23.3 - -
16.2023 26.62 Qp 9.9 4 36.92 60 -23.08 - -
16.1972 27.57 Qp 9.9 4 37.87 60 -22.13 - -
18.7952 26.03 Qp 10 4 36.43 60 -23.57 - -
18.7703 26.76 Qp 10 4 37.16 60 -22.84 - -

Qp - Quasi-Peak detector
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