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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-AB05FN/DS, SM-A605FN

SERIAL NUMBER: R38K104PV9X (RADIATED);

R38K104QEYH (CONDUCTED)
DATE TESTED: FEB 22, 2018 - MAR 03, 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:
:/;794"8'/1'-—
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.

rwnh =

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
[ ] Chamber 1
[ ] Chamber 2
] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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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
[MHZz] Mode [dBm] [mW]
Mode

Basic GESK Average 10.291 10.693

Peak 10.802 12.028

2402 - 2480 | Enhanced Pi/4-DPSK Average 817 0242
Peak 10.697 11.741

Enhanced 8PSK Average 8.198 6.604

Peak 11.135 12.987

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.
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5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TASOEWE DW3J719AS/A -E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/0 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.

QOut-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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DATE: MAR 27, 2018

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 Ver9.5

AC Line Conducted software UL UL EMC Ver9.5
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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 Data Rate B X Cycle |Correction Factor | Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
DH1 0.378 | 1.250 0.303 30.3% 5.19 2.643
BT DH3 1.636 | 2.500 0.654 65.4% 1.84 0.611
DH5 2.884 | 3.750 0.769 76.9% 1.14 0.347

| o
AL ,

|
AL c

#Awg Type: RMS.

TrigDelay-2000us  #Avg Type: RIS Trig Delay-400.0 s
BHO: Fast ~w Trig: RF Burst B0 Fast ~w~  Trig: RF Burst
FGantow Atton: 40 68 Woskriow Atten: 4068
10d6/dv__Ref 30.00 dBm 10 de/d__Ref 30.00 dBm
] ]
| |
] ]
| |
| |
Center 2.441000000 GHz Span 0 Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (20001 pts)
1 N t 201 5us 8.70 dBm 1N t 813dBm
281t 3784us (a)  003d8 2 a1t 1636ms (A1 06948
3 A1 tlan 1250 ms (A} .17 d8 o a1 tlan 2500ms (A} 0.16d8
) s
1] 5
6 &
7 T
B 8
9 9
10 10
11 "
B Feyrigh Spectrum Anaiyzer - wept
® W [ 508 DC | COWEC e LGN #T0
Trig Delay4000ps  gAvg Type: RMS
PG Fase
WCairLow Atten: 40 8
10 4aid Ref 30.00 dBm
e
4] ¢
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 7.500 ms (20001 pts)
5 R e oo =
1N t 399.8 us 9.41 dBm
2 a1 t (A} 2884 me (A] 0.0
3 a1 t (8l 3750 ms (81 -0.20d8
4
5
1]
7
8
9
10
"
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8.2. 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
[MHZz] [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] [MHZz] [MHZz]
Low 2402 1.222 1.161
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] [MHZz] [MHZz]
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

GFSK BANDWIDTH

20dB Bandwidth]

GFSK Low CH

99% Bandwidth] GFSK Low CH

Vesioht Spectrum Anlycer - Gecupied B T ¥eysigh Spectum Anahyze - Gecupied B Tole

KL 04:55:54 M Feb 28, 2018 AL EINT j 02:21:12 PHFeb 24,2018

| c.m-rrm uuzwoaouenz Radio Std: None ] Canter Freq: 2.402000000 GHz Radio Std: None
- Trig: Free ‘Avg|Hold: 100100 - Trig: Free Run
#FGainL ow Shtn a8 Radio Device: BTS #FGainLow Atten: 30 ¢B Radio Device: BTS

10 dBidiv Ref 20.00 dBm 10 dB/div Ref 20.00 dBm
Center 2402 GHz Span 3 MHz Center 240264z " 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 15.0 dBm Occupied Bandwidth Total Power 5.29 dBm

894.20 kHz 903.04 kHz
Transmit Freq Error -6.306 kHz OBW Power 99.00 % Transmit Freq Error -13.272 kHz OBW Power 99.00 %
x dB Bandwidth 1.009 MHz x dB -20.00 dB x dB Bandwidth 1.131 MHz xdB -26.00 dB

20dB Bandwidth] GFSK Mlddle CH

99% Bandwidth]] GFSK Middle CH

Keysight Spectrum Aralyzer - Orcupied BW

CEEE

Keysight Spectrum Analyzer - Gecupied B/ ==
RL T 02:43:05 PH Feh 24,2018

Keyssght Spectrum Analyzer - Occupied BW
"L R

Center Freq: 2.480000000 GH;
+. Trig: FreeRun

iz
‘Avg|Hold: 100100

| Cener Freg: 2441000000 Gz Radio Sea: Nans ] Canter Fraq: 24641000000 GHz Radio Std: None
e Trig: Free Avg|Hold: 100100 - Trig: Free Run
HFGainLow inen 308 Radio Device: BTS #FGainLow Atten: 30 ¢B Radio Device: BTS

L‘ dBidiv Ref 20.00 dBm 10 dBkin Ref 20.00 dBm

oa ‘
Center 2441 GHz Span 3 MHz Center 2441GHz ~ Span 3 MHz
[#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 15.0 dBm Occupied Bandwidth Total Power 4.33 dBm

892.52 kHz 901.21 kHz
Transmit Freq Error -8.111 kHz OBW Power 99.00 % Transmit Freq Error -9.300 kHz OBW Power 99.00 %
x dB Bandwidth 1.009 MHz x dB -20.00 dB x dB Bandwidth 1.130 MHz x dB -26.00 dB
amans 5 ) Alignment Compleied
. . o
20dB Bandwidth] GFSK High CH 99% BandW|dth] GFSK ngh CH
B — T=r=

=
05.00:37 P Fed 26, 2018
Radio Std: Nane

024230 PM Feb 24,2018
Radia Std: None

] Cnm-r e ]

HFGoimlow WAmen: 3068 Radio Device: BTS AFGain:Low ahtr 30 g6 Radio Device: BTS
10 dBdi Ref 20,00 dBm 0 dB/di Ref 20.00 dBm
Log Log
|

Center 248 GHz Span 3 MHz Center 248GHz o Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VEBW 300 kHz #Sweep 100 ms.

Occupied Bandwidth Total Power 14.8 dBm Occupied Bandwidth Total Power 4.40 dBm

894.24 kHz 902.15 kHz
Transmit Freq Error -8.720 kHz OBW Power 99.00 % Transmit Freq Error -15.817 kHz OBW Power 99.00 %
x dB Bandwidth 1.010 MHz xdB -20.00 dB x dB Bandwidth 1.210 MHz x dB -26.00 dB
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Pi/4-DQPSK BANDWIDTH

20dB Bandwidth] Pi/4-DQPSK Low CH

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

Keyssght Spectrum Analyzer - Occupied BW
"L R

-+ Trig: FreeRun

] Center Freq: 2.402000000 GHz
R

‘Avg|Hold: 100100

our :ze 2018
Radio Std. Nome

T

HFGainiLow

Center Freq: 2.402000000 GHz
+. Trig:FreeRun

EREE
27 PMFeD 23,2018
Radio St Nome

HFGainLow #Anen: 30 dB Radio Device: BTS #Anen: 30 d8 Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/div Ref 20.00 dBm
Log Log
Center 2402 GHz Span 3 MHz. Center 2.402 GHz Span 3 MHz
l#Res BW 30 _kH_z_ VBW 300 kHz_ t_f_sv_veep 10_0 ms, [#Res BW 30 kHz VBW 300 kHz _#sweep 100 ms.

Occupied Bandwidth Total Power 15.1 dBm Occupied Bandwidth Total Power 3.30 dBm

1.1530 MHz 1.1608 MHz
Transmit Freq Error -17.176 kHz OBW Power 99.00 % Transmit Freq Error -10.942 kHz OBW Power 99.00 %
x dB Bandwidth 1.222 MHz xdB -20.00 dB x dB Bandwidth 1.319 MHz xdB -26.00 dB

20dB Bandwidth] Pi/4—DQPSK Middle CH

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

Keyssght Spectrum Analyzer - Occupied BW
"L R

] Centar Fneq 2 441000000 GHz

=
05:02:51 PMFed 28, 2018
Radio Std: None

T

Center Fr!q z 441000000 GHz

]
Radio Std: None

e Trig: Free Avg|Hold: 100100 e Trig:Free
HFGainLow inen 308 Radio Device: BTS AFGaindow Heteyy Radio Device: BTS.
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
Center 2441 GHz Span 3 MHz Center 2441GH2 ~ 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 14.0 dBm Occupied Bandwidth Total Power 2.57 dBm
1.1594 MHz 1.1609 MHz

Transmit Freq Error -17.380 kHz OBW Power 98.00 % Transmit Freq Error -9.397 kHz OBW Power 99.00 %

x dB Bandwidth 1.305 MHz x dB -20.00 dB x dB Bandwidth 1.319 MHz x dB -26.00 dB

20dB Bandwidth] Pi/4- DQPSK ngh CH

99% Bandwidth] Pi/4-DQPSK High CH

wwmmw Occupied BW

—»  Trig: FreeRun

] Center Freg: 2480000000 GHz

‘AvglHold: 1001100

=
05:03:48 PMFeh 26, 2018
Radio Std: None

Keysight Spectrum Analyzer - Gecupied B/
RL

Canter Fraq: 2480000000 GHz
- Trig: Free Run

F{ndlc Sta: Nons.

HFGainLow #Aten: 30 0B Radio Device: BTS #FGainLow aAten: 30 4B Radio Device: BTS
L‘ dBidiv Ref 20.00 dBm 10 dBkin Ref 20.00 dBm
og
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 13.6 dBm Occupied Bandwidth Total Power 2.28 dBm
1.1598 MHz 1.1633 MHz
Transmit Freq Error -18.434 kHz OBW Power 99.00 % Transmit Freq Error 14,308 kHz OBW Power 99.00 %
x dB Bandwidth 1.304 MHz x dB -20.00 dB x dB Bandwidth 1.319 MHz x dB -26.00 dB
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8PSK BANDWIDTH

20dB Bandwidth] 8PSK Low CH

99% BandW|dth] 8PSK Low CH

Keyssght Spectrum Analyzer - Occupied BW
"L R

Center Freq: 2.402000000 GHz
+. Trig: FreeRun

‘Avg|Hold: 100100

our :ze 2018
Radio Std. Noe

EREE
02:23:42 PMFeD 23,2018
Radio 5td: None

T

] ! Center Freq: 2402000000 Gz
R

v Trig: Free Run

HFGoimlow WAmen: 3068 Radio Device: BTS HFGainLow #Anen: 30 d8 Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/div Ref 20.00 dBm
Log Log
Center 2402 GHz Span 3 MHz. Center 2.402 GHz Span 3 MHz
l#Res BW 30 _kH_z_ VBW 300 kHz_ t_f_sv_veep 10_0 ms, [#Res BW 30 kHz VBW 300 kHz _#sweep 100 ms.

Occupied Bandwidth Total Power 14.8 dBm Occupied Bandwidth Total Power 3.21 dBm

1.1439 MHz 1.1612 MHz
Transmit Freq Error -1.609 kHz OBW Power 99.00 % Transmit Freq Error 2.535 kHz OBW Power 99.00 %
x dB Bandwidth 1.256 MHz xdB -20.00 dB x dB Bandwidth 1.316 MHz xdB -26.00 dB

20dB Bandwidth] 8PSK Middle CH

99% BandW|dth]] 8PSK Mlddle CH

Keyght Spectrum Anslyes - Ocoupied BW wwmmm Qccupied B R
kL R w0115 8, 2018 £ 2:42.20 PP 24, 2010
| Gemer Freq: 2441000000 Gtz Radio Std: None | Ganta Freg: 2441000000 oMz Radio Std: None
e Trig: Free Avg|Hold: 100100 e Trig:Free
HFGainiLow inen 308 Radio Device: BTS AFGaindow Heteyy Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘ ‘
Center 2.441 GHz Span 3 MHz. Center 2441GHz ““Ei}l‘an‘iﬂll‘fl
[#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 14.1 dBm Occupied Bandwidth Total Power 2.61 dBm
1.1443 MHz 1.1604 MHz
Transmit Freq Error -1.475 kHz OBW Power 98.00 % Transmit Freq Error -5.791 kHz OBW Power 99.00 %
x dB Bandwidth 1.261 MHz x dB -20.00 dB x dB Bandwidth 1.319 MHz xdB -26.00 dB

20dB Bandwidth] 8PSK High CH

99 Bandwidth] 8PSK High CH

wwmmw Occupied BW

Center Freg: 2480000000 GHz

CEEE
Radlo sud “None

Vq-*\ioem\-nlm}ym ‘Occupied B ==
PhFeh 24,2018
Radm de Nom

| Camer Fraq: 2480000000 GHz

—»- Trig: FreeRun Avg|Hold: 100100 s Trig:FreeRun
#IFGain:Low #Atten: 30 dB Radio Device: BTS #FGainlow #Atten: 30 dB Radio Device: BTS
0 dBidiv Ref 20,00 dBm dBidiv Ref 20.00 dBm

Log Log
Center 2,48 GHz Span 3 MHz Center 248GHz Span 3 MHz
1#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 14.1 dBm Occupied Bandwidth Total Power 2.32 dBm

1.1432 MHz 1.1623 MHz
Transmit Freq Error -98 Hz OBW Power 98.00 % Transmit Freq Error 6.831 kHz OBW Power 99.00 %
x dB Bandwidth 1.259 MHz x dB -20.00 dB x dB Bandwidth 1.352 MHz x dB -26.00 dB
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9. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te.St. Test Result
Condition
21051, 15.247 (d) | £and 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)(1)(iii) Avg Time of Occupancy < 0.4sec Pass
AC Power Line conducted . Power Line
15.207 (a) emissions Section 10 conducted Pass
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 mW.

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 | H= <8

RL | RF [s0e DC | CORREC | | SENSE:INT] | ALIGN AUTO | 01:53:03 PM Feb 24,2018

‘ #Avg Type: RMS TRACE 3456
PNO: Wide 0  Trig: FreeRun Avg|Hold:>100/100 TYPE| MR
IFGain:Low Atten: 30 dB DET

10 dBidiv.~ Ref 20.00 dBm
Log

100

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

MsG STATUS
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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)

RL | RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 01:54:54 PM Feb 24,2018
| #Avg Type: RMS TRACE[L - 3
PNGiFast GO Trig: FreeRun Avg|Hold:>100/100 TveE

IFGain:Low Atten: 30 dB

E Keysight Spectrum Analyzer - Swept SA [E=S[E=E =

10 dBidiv.~ Ref 20.00 dBm
Log

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
Page 20 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: 4788372835-E3V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

Keysight Spectrum Analyzer - Swept SA
RL (3 509 DC SENSEINT]

PRO:Wide o Trig: FreeRun
IFGain:Low Atten: 30 dB

LIGN AT
#Avg Type: RMS
AvglHold:>100100 TreEM

==
01:56:13 PMFeb 24, 2018
TRACE] 56

oeT|

10 dejdiv - Ref 20.00 dBm
Log

1st SEGMENT

2400 to 2430 MHz

Start 2.40000 GHz
es BW 300 kHz #VBW 300 kHz

Stop 2.43000 GHz
Sweep 1.333 ms (20001 pts

E:

==

Keysight Spectrum Analyzer - Swept 54
RL (3 509 DC SENSEINT] LIGN AUT 02:01:03 PMFeh 24, 2018
#Avg Type: RMS TRACE| 0
:.,:JC:IH:: [ra] 'Lr;i:r;;:;n Avg|Hold:>100/100 'E; M
10 dBidiv - Ref 20.00 dBm
Log
24 SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 2.46000 GHz
es BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
Keysight Spectrum Analyzer - Swept SA =R
RL W [s500 D SENSE.INT] LIGN AUT 02:11:35 PMFeb 24, 2018
i #Avg Type: RMS TRACE| 3
PO Wte Lnﬁ;:s;n Avg|Hold:>1001100 e
j%é:smw Ref 20.00 dBm
|
34 SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
es BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts|

Ius'i
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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 04 -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 04 -0.3135
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B Keysight Spectrum Analyzer - Swept SA @l\iﬂﬂ_ B
RL | RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 02:20:33 PMFeb 24, 2018
Trig Delay-50.0 us #Avg Type: RMS TRAGE 3456
PNO: Fast —»— 1rig: RFBurst TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMkr2 378.8 us
10 dBiciv  Ref 20.00 dBm 0.08 dB
Log |
100 .
0.00
-10.0
DH1
-20.0
Pulse Width e
-40.0
-50.0
-B0.0
70,0
Center 2.441000000 GHz Span 0 Hz
|Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA [ =R
RL | RF [soe DbDC | corRREC | | SENSE:INT] | ALIGN AUTO | 02:16:05 PMFeb 24, 2018
r #Avg Type: RMS TRACE[1]2 3456
PNO: Wide -»— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 "
-10.0
NUMBER OF
PULSES IN 3.16
SECOND e
OBSERVATION 00 |
PERIOD
-50.0 | L | |
600
-70.0
Center 2.441000000 GHz Span 0 Hz
|Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA @l\iﬂﬂ_ B
RL | RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 02:19:48 PMFeb 24, 2018
r Trig Delay-200.0 pys #Avg Type: RMS TRAGE 56
PNO: Fast —»— 1rig: RFBurst TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMKr2 1.635 ms
10 dBiciv  Ref 20.00 dBm 0.12dB
Log
100 0
0.00
-10.0
DH3
-20.0
Pulse Width e
-40.0 irilil kil |
-50.0
-B0.0
70,0
Center 2.441000000 GHz Span 0 Hz
|Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
IMSG STATUS
BE Keysight Spectrum Analyzer - Swept SA =R
RL | RF [soe DbDC | corRREC | | SENSE:INT] | ALIGN AUTO | 02:16:47 PMFeb 24, 2018
r #Avg Type: RMS TRACE[1]2 3456
PNO: Wide -»— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH3 "
-10.0
NUMBER OF
PULSES IN 3.16
SECOND e
OBSERVATION |
PERIOD
-50.0 _— - S .- -k
600
-70.0
Center 2.441000000 GHz Span 0 Hz
|Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA @l\iﬂﬂ_ B
RL | RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 02:19:18 PMFeb 24, 2018
r Trig Delay-200.0 pys #Avg Type: RMS TRAGE 56
PNO: Fast —»— 1rig: RFBurst TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMKkr2 2.883 ms
10 dBiciv  Ref 20.00 dBm 0.03 dB
Log |
100 ‘
0.00
-10.0
DH5 .
Pulse Width e
-40.0
-50.0
-B0.0
70,0
Center 2.441000000 GHz Span 0 Hz
|Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA [ =R
RL | RF [soe DbDC | corRREC | | SENSE:INT] | ALIGN AUTO | 02:18:08 PMFeb 24, 2018
r #Avg Type: RMS TRACE[1]2 3456
PNO: Wide -»— Trig: FreeRun TYPE| WA
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 e
OBSERVATION
PERIOD
-50.0 |
600
-70.0
Center 2.441000000 GHz Span 0 Hz
|Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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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 10.802 21 -10.198
Middle 2441 9.937 21 -11.063
High 2480 9.820 21 -11.18
Worst 10.802 21 -10.198
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Ch I
anne [MHz] [dBm] [dBm] [dB]
Low 2402 10.697 21 -10.303
Middle 2441 9.819 21 -11.181
High 2480 9.689 21 -11.311
Worst 10.697 21 -10.303
10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel [MHZ] [dBm] [dBm] [dB]
Low 2402 11.135 21 -9.865
Middle 2441 10.218 21 -10.782
High 2480 10.173 21 -10.827
Worst 11.135 21 -9.865
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10.4.4. OUTPUT POWER PLOTS

GFSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept 54
KL 3 500 DC

PNO: Fast -»- 1rig: FreeRun

~ #Avg Type: RMS

=
12:45:07 PMFeb 22, 2018
CE 56

AvgHold: 100100 Tree(m

IFGain:Low Atten: 40 dB cerl?
10 dB/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)
hise sTATUS
Keysight Spectrum Analyzer - Swept 54 = =
= e T LIGN AUT! 12:45:16 PMFeb 22, 2018
#Avg Type: RMS TRACE 03
PN Fast ~» Trig: FreeRun Avg|Hold: 100100 TYPEM
IFGain:Low Atten: 40 dB cerl?

10 deidiv - Ref 30.00 dBm
Log

GFSK

Middle CH

Center 2.441000 GHz
#Res BW 3.0 MHz #VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

STATUS

Keysight Spectrum Analyzer - Swept SA
RL (3 5 D

PNO: Fast ~#—  Trig: Free Run
IFGain:Low Atten: 40 dB

ICD(lIIE-JdN Ref 30.00 dBm

|- e
LIGN AUT 12:45:24 PMFeb 22, 2018
#Avg Type: RMS TRACE]
AvglHold: 1001100 TreE|M

peT|P

GFSK

High CH

Center 2.480000 GHz
#Res BW 3.0 MHz #VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)
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Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA
RL 3 5 D

PNO: Fast ~#—  17ig: Free Run
IFGain:Low Atten: 40 dB

ICD%IE-J:!N Ref 30.00 dBm

~ #Avg Type: RMS Tace

)

12:46:29 PMFeh 22, 2018

AvglHold: 1001100 el
oerlP

Pi/4-DPSK

Low CH

Center 2.402000 GHz
#Res BW 3.0 MHz #VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

sTATUS

Keysight Spectrum Analyzer - Swept SA

AL
Center Freq 2.441000000 GHz

PNO: Fast ~#—  17ig: Free Run
IFGain:Low Atten: 40 dB

ICD%IE-J:!N Ref 30.00 dBm

~ #Avg Type: RMS Tace

o[-
12:46:40 PMFeh 22, 2018

Avg|Hold: 100/100 TPEIM
peT|P

Pi/4-DPSK

Middle CH

Center 2.441000 GHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
55 sTATUS
==

Span 10.00 MHz

Keysight Spectrum Analyzer - Swept 54
AL [3 509 DC

PNO: Fast s~ 1rg: Free Run
IFGain:Low Atten: 40 dB

10 deidiv - Ref 30.00 dBm
Log

~ #Avg Type: RMS

12:46:49 PMFeb 22, 2018
TRACE] 56

Avg|Hold: 1001100 TYPE(M
oeT|P

Pi/4-DPSK

High CH

Center 2.480000 GHz
#Res BW 3.0 MHz #VBW 50 MHz
e

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)
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8PSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA |- aR- S|
RL 3 S00_DC | CORREC SENSE INT] LIGN AUT! 1247:01 PMFeb 22, 2018
#Avg Type: RMS TRACE]
PNO: Fast ~s— Trig: FreeRun AvglHold: 1001100 TYPE(M
IFGain:Low Adtten: 40 dB =r(E
ICD((IIE-J:!N Ref 30.00 dBm
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
56 sTATUS
Keysight Spectrum Analyzer - Swept SA =
RL 3 509D SENSEINT] LIGN AUT! 1247:11 PMFeb 22, 2018
#Avg Type: RMS TRACE E
PNO: Fast ~s— Trig: FreeRun AvglHold: 1001100 TYPE(M
IFGain:Low Adtten: 40 dB e=r(E
ICD((IIE-J:!N Ref 30.00 dBm
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
56 sTATUS
Keysight Spectrum Analyzer - Swept 54 = =
= T T SENSEINT] LIGN AUT! 12:47:20 PMFsb 22, 2018
#Avg Type: RMS c B
PN Fast ~» Trig: FreeRun Avg|Hold: 100100 TYPEM
IFGain:Low Atten: 40 dB ceTl?
10 dB/div - Ref 30.00 dBm
Log
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
hise 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. BASIC DATA RATE GFSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 10.291 10.69
Middle 2441 9.402 8.71
High 2480 9.324 8.56
10.5.2. DATA RATE P1/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 8.157 6.54
Middle 2441 7.368 5.45
High 2480 7.165 5.21
10.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 8.198 6.60
Middle 2441 7.395 5.49
High 2480 7.200 5.25
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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

GFSK Mode
[GFSK] Low Channel BandEdge
Keysight Spectrum Analyzer - Swept SA o |l-a -
RL RF S| D CORRE SENSE:INT] LIGN AUTT 03:13:08 PMFeb 24, 2018
#Avg Type: RMS A 56
FNO:Wide —» Trig: FreeRun Avg|Hold: 100/100 TYPEM
IFGain:Low Atten: 30 dB peT|P
10dBidiv  Ref 20.00 dBm
¢
Center 2.400000 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
[GFSK] Low Channel Spurious
Keysight Spectrum Analyzer - Swept A4 o [ o e
RL 3 S D CORRE! SENSE:INT] ALIGN AUT! 04:22:54 PMFeb 24, 2018
] . #Avg Type: RMS TRacE] 56
PNO: Fast -»- Trig: FreeRun Avg|Hold: 100/100 TYPEM
IFGain:Low Atten: 30 dB peT|P
10 derdiv  Ref 20.00 dBm
Log 7
9
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
1 N 1 2.402 4 GHz 9.984 dBm
§ N 1 26.2525GHz -40.980 dBm
4
5
6
7
B
9
10
11
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ngmSp«vumA s - chp!&\

[GFSK] Mid Channel BandEdge

=--aR
ALIGN AUTO 03:12:05 PMFeb 24, 2018
#Avg Type: RMS TRACE 5t

pmwlﬂ, s Trig: FreeRun AvglHold: 100/100 TYPE[M

IFGain:Low Atten: 30 dB peT|P
10 dBidiv - Ref 20.00 dBm
Log
Center 2.441000 GHz Span 5.000 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

[GFSK] Mid Channel Spurious

ngmprvumA - Snept SA
RL

~ #Avg Type: RMS

2.440 8 GHz
! N l 26.2651 GHz
3
4
5
6
7
B
9

PNO: Fast ——  11ig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 30 dB
ilnankrni. Ref 20,00 dBm
Log \ T
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
--E!_ FUNC 0

9.292 dBm
-40.324 dBm
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[GFSK] High Channel BandEdge

Keysight Spectrum Analyzer - Swept 54
AL 3 500D

IFGain:Low

10 dBidiv  Ref 20.00 dBm
Log

PNOWide —»- Trig: FreeRun

Atten: 30 dB

=--aR

ALIGN AUTO 03:28:22 PMFeb 24, 2018

#Avg Type: RMS TRACE 5t
AvglHold: 100/100 TveE[M
oeTlP

Center 2.483500 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms_(20001 pts)
[GFSK] High Channel Spurious
Keysight Spectrum Analyzer - Swept SA
#Avg Type: RMS
PNO: Fast ~+—  11ig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB

10 defdiv_ Ref 20,00 dBm
Log T
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms_(4l.'IDO1 pts)_
[uemoogTRelscll ) ] FUNCTION ] FUNCTION WIOTH

1 N 1 2.479 B GHz 9.450 dBm

2 N 1 26.267 7 GHz -40.299 dBm

3

4

5

6

7

B

9
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BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

Ktyingp«vuml whzer - Swept A

o |l

1GM ALTO 03:25:35 PMFeb 24, 2018
| #Avg Type: RM TRACE 50

IEEBJJ\. Ref 20.00 dBm

Trig: Free Run AvglHold:>1001100 rvee(M
PRO: Wide g: Free gl
Gaintion * Atten: 308 erlP

#Res BW 100 kHz

Center 2.400000 GHz

Span 10.00 MHz
#VBW 300 kHz Sweep 5.333 ms (20001 pts)

sTATUS

[GFSK Hopping Mode] High Channel BandEdge

i L

Keyight Specm Ansyze - Swept 54

>l

16N ATO 03:30:35 PMFeb 24, 2018
I #Avg Type: RMS e
PNO: Wide -+~ 17ig: Free Run Avg|Hold: 100/100
1FGain:Low Atten: 30 dB i 4

IEEBJJ\. Ref 20.00 dBm

Center 2.483500 GHz Span 10.00 MHz:
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
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Pl/4-DQPSK Mode

[P1/4-DQPSK] Low Channel BandEdge

KeigH spacum Anahoer - Swept 4
AL

PNOWide —»- Trig: FreeRun

ALIGN AUT! 13:35:: 4, ZCIE.-
#Avg Type: RMS TRACE 56
AvglHold: 100/100 TrPE|M

oeTlP

IFGain:Low Atten: 30 dB
10 dBidiv - Ref 20.00 dBm
Log
Center 2.400000 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep $.333 ms (20001 pts)

sTATUS

[P1/4- DQPSK] Low Channel Spurlous

ngmmmA alyzer - Swept SA

PNO: Fast —-  Trig: FreeRun
IFGain:Low Atten: 30 dB

S e
LIGN AUT 04:11:12 PMFeb 24, 2018
#Avg Type: RMS A r
Avg[Hold: 100/100 TYPE(M
oeT|P

Ilrgr:llm'ni. Ref 20,00 dBm

O

#VBW 300 kHz

Y I S I
1 N 1 2.401 7 GHz 8.284 dBm
2 N f 26.298 2 GHz -40.518 dBm
3
4
5
6
7
B
9

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts)

sTATUS
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ngmSnwumA e - Swet 54

[P1/4-DQPSK] Mid Channel BandEdge

TNO. wl,, —s. Trig: FreeRun

~ #Avg Type: RMS
AvglHold: 1001100

or]|-aR
03:32:22 PMFeb 24, 2018
TRACE| s

TreE| M

IFGain:Low Atten: 30 dB peT|P
10 dBidiv - Ref 20.00 dBm
Log
Center 2.441000 GHz Span 5.000 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

[Pl/4- DQPSK] Mid Channel Spurlous

:m;ms;mmA - Snept SA

PNO: Fast ~——  1rig: Free Run

" #Avg Type: RMS
AvglHold: 1001100

--m__—
2.440 8 GHz 7.824 dBm
! N l 26.2327 GHz -40.641 dBm
3
4
5
6
7
B
9

IFGain:Low Atten: 30 dB
il:gr:.h-'mi. Ref 20,00 dBm
G
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
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ngmSnwumA e - Swet 54

[P1/4-DQPSK] High Channel BandEdge

=] a8

ALIGN AUTY QnMFabZ El
] #Avg Type: RMS T%—uz
PNO:Wide -»- Trig: FreeRun Avg|Hold: 100/100 £l
IFGain:Low Atten: 30 dB fj 2
10 deidiv - Ref 20.00 dBm
Center 2.483500 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
=
[P1/4- DQPSK] High Channel Spurlous
Keysight Spmmm Anal Iyz!r Sn!ptio\
#Avg Type: RMS.
PNO: Fast ~—s—  17ig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB
Iﬁg:.h-mi. Ref 20.00 dBm
g q
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms_(4DDO1 pts)
1 N 1 2.479 B GHz 7.223 dBm
2 N 1 26.487 4 GHz -40.335 dBm
3
4
5
6
7
B
9
10
11
< =
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BandEdge Emission at Pl/4-DQPSK Hopping Mode

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

xmgmsmwm- whzer - Swept A =
9 CORRE 70 03:47:36 PMFeb 24, 2018
TRACE o

| #Avg Type: RMS
PNO: Wide ~»- Trig: Free Run Avg|Hold: 1001100 TvPE[M
1FGain:Low Atten: 30 dB peT|?

IEEBJJ\. Ref 20.00 dBm

Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

sTATUS

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

xmgmsmwm- whzer - Swept A =
] CORRE Ti 03:51:46 PMFsb 24, 2018
— &

| free gTpr RMS

PNO: Wide ~+- Trig: Free Run Avg|Hold: 100/100 TYPE|M
IFGain:Low Atten: 30 dB DeT|P
Eésmw. Ref 20.00 dBm
¢
Center 2.483500 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
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8PSK Mode

[8PSK] Low Channel BandEdge

Keysight Spectrum Analyzer - Swept 54
AL 3 500D

~ #Avg Type: RMS

10 dBidiv  Ref 20.00 dBm
Log

PHO. wlm. =+ Trig: FreeRun Avg|Hold: 1001100 TreE(M
IFGain:Low Atten: 30 dB peT|P

Center 2.400000 GHz
[#Res BW 100 kHz

Span 10.00 MHz.
#VBW 300 kHz Sweep 5.333 ms (20001 pts)

[BPSK] Low Channel Spurious

Keysight Spectrum Analzer - Swept SA
RL (3 5 D

o[-

04:09:13 PMFeb 24, 2018

~ #Avg Type: RMS Tace

HO:Fast —»  Trig: FreeRun AvglHold: 100/100 TrEEIM
1FGain:Low Atten: 30 dB o=rlP
I1n de/div__Ref 20,00 dBm
o )
{/
Start 30 MHz Stop 26.50 GHz!
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
0 S A S FUcToN e
1N 1 24017 GHz 7.946 dBm
2 N 1 262479GHz  -40.144 dBm
3
4
5
8
7
8
s
10
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ngmSnwumA e - Swet 54

[8PSK] Mid Channel BandEdge

PNOWide —»- Trig: FreeRun

==
ALIGN AUT! 03:54:01 PMFeb 24, 2018
#Avg Type: RMS TRACE E
AvglHold: 100/100 TrPE|M

IFGain:Low Atten: 30 dB peT|P
10 dBidiv - Ref 20.00 dBm
Log
Center 2.441000 GHz Span 5.000 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

[8PSK] Mid Channel Spurious

:m;ms;mmA - Snept SA
RL

PND: Fast —+—  Trig: Free Run

" #Avg Type: RMS
AvglHold: 1001100

--E!_
2.440 8 GHz

! N l 26.301 5 GHz

7.214 dBm
-39.519 dBm

IFGain:Low Atten: 30 dB
il:gr:.h-'mi. Ref 20,00 dBm
] q
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
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[8PSK] High Channel BandEdge

Keysight Spectrum Analyzer - Swept 54
AL 3 500D

IFGain:Low

10 dBidiv  Ref 20.00 dBm
Log

PNOWide —»- Trig: FreeRun

Atten: 30 dB

==

ALIGN AUT! 04:01:16 PMFeb 24, 2018

#Avg Type: RMS TRACE 56
AvglHold: 100/100 TrPE|M
oeTlP

Center 2.483500 GHz
[#Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz.
Sweep 5.333 ms (20001 pts)

[8PSK] High Channel Spurious

Keysight Spectrum Analzer - Swept SA
3 3 5 o

PNO: Fast =+

Trig: Free Run

" #Avg Type: RMS
AvglHold: 1001100

S IS TS S - S I A
1 N 1 24791 GHz 7.323 dBm
2 N f 26.2710 GHz -40.385 dBm
3
4
5
6
7
B
9

IFGain:Low Atten: 30 dB
il:gr:.h-'mi. Ref 20,00 dBm
] q
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts)

Page 42 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: 4788372835-E3V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

BandEdge Emission at 8PSK Hopping Mode

[8PSK Hopping Mode] Low Channel BandEdge

Ktyingp«vuml whzer - Swept A

| #Avg Type: RM

10 dB/div
Log

o |l
03:59:22 PMFeb 24, 2018

sTATUS

s TRACE
PNO: Wide ~»- Trig: Free Run Avg|Hold: 100/100 TYPE[M
IFGain:Low Atten: 30 dB oeTl?
Ref 20.00 dBm
Center 2.400000 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

Weyight Specm Anszer - Swept 54

[8PSK Hopping Mode High Channel BandEdge

i L

>l

IGN AUTO 03:59:22 PMFeb 24, 2018
I #Avg Type: RMS T E
PNO: Wide ~—— 17ig: Free Run Avg|Hold: 100/100 u
"oer

IFGain:Low Atten: 30 dB

10 dB/div - Ref 20.00 dBm

Center 2.400000 GHz Span 10.00 MHz:

#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
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REPORT NO: 4788372835-E3V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

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. §§ 15.231 and 15.241.
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REPORT NO: 4788372835-E3V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

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: 4788372835-E3V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

TRANSMITTER ABOVE 1 GHz
BASIC DATA RATE GFSK MODULATION

11.2.
11.2.1.

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| _)LJLL SUWON Lab Chamber 3 1 Mar 2818 16:25:41
i : Restricted Bandedge
Project Number:4788372835
1 ) TSRS . DU | SRS UNSSTI| [PRETTISRINEPINES; SURNNSIESORTI LIPSEYPT ol SansLAg
Car EUT / Adopter / Eorphone
Mode:BT_GFSK_BE_H_z4@82
185 | Tested By:45585
95 il
I
E |
t 85 gt
: -
L
5 75 [
2 J
3 65 i
@
o
¥ | Average Limit (dBul = _\} :
o \ El | Ledhclibionis Y (' AT
Wm;'l‘. ""’ub\hknmwl-_‘l "J' it el TOL WO PN e,
45| i i ; : i
SRS SR VRNPATSRORIEIP T PRy ULPUySUIUTUIS SRR UUSTUMUNE RSP UL 0RO e = e et
gb)
2. il 18 .5MH=z/ Z2.415
Frequency (GHz)
Ranga (BHz) REWAUBU Ref/fittn  Det/fivg Mode Sweep Pts  $iups/Mode Posilion Range (GHz) RBU VBl Ref/fittn  Det/fvg Made Pts  #Supe/Mode s iti
1En-2.415 1M(-6B) /M nans PEAK/LogPurVidso  Basec(futo) BB HRXH 139 degs 162 1 4! HC-6 Ll " ¥ F
Trace Markers
Marker Frequency Meter Det 3117[00205959] 10dB_ATT(dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 41.66 Pk 31.8 -23.3 50.16 74 -23.84 139 102 H
2 *2.374 45.2 Pk 317 -23.2 53.7 - - 74 -20.3 139 102 H
3 *2.39 29.68 VALT 31.8 -23.3 38.18 54 -15.82 - 139 102 H
4 *2377 30.7 VALT 318 -23.2 39.3 54 -14.7 139 102 H

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

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788372835-E3V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

VERTICAL PEAK AND AVERAGE PLOT

UL SUWON Lab Chamber

3

| Mar 2BI18 16:34:35

125
Restricted Bandedge
Project Number:4788372835
I3 |Client:Sa
Canfig:EUT opter / Eorphone
Mode:BT_GFSK_BE_U_24A2
185 | Tested by: 45585
95
5 85
L
U .
> 75
G |
2 65 |
= I
ol...fAverage Linit (b T N S S I y—
58 & i s
b kol i P PP s o Mol bt A
45
4 3
nd
gb)
2. 18 .5MH=z/ Z2.415
Frequency (GHz)
Fanga (6z) I Ref/fittn  Dat/ivg Pode Suoop Fis  Toups/fode Fosilion Fange (=) e Rei/fittn Dot/ Made Fis  SSups/tods  Position
Trace Markers
Marker Frequency Meter Det 3117(00205959] 10dB_ATT(dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.39 42.83 Pk 31.8 -23.3 51.33 74 -22.67 248 307 Vv
2 *2.353 45.04 Pk 317 -23.2 53.54 - - 74 -20.46 248 307 3
3 *2.39 29.95 VAIT 31.8 -23.3 38.45 54 -15.55 248 307 \
4 *2.386 30.66 VALT 31.8 -23.3 39.16 54 -14.84 248 307 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band

Pk - Peak detector

VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788372835-E3V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 )I_)U_ SUWON Lab Chamber 3 | Mar 2BI18 17:36:27
Restricted Bandedge
Project Number:4788372835
115~ & & = [Cliant: Somsu
Can T / Adopter / Eorpho
Ha G £ H 24
185 ested by:45585
f
95 i
- |
- |
T !
o
N
L
]
=
0
3
@
-
= >
.................. L.
1ol TORPETNNTTIOY s 7Y
Loty
4
PSP | SRR SO ROy
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Rangs {5z FG/UGU Rei/ALtn  Dat/fvg Mode Seosp Fis Toupa/fods Fosilion Range (&iz) U Uil Ref/Ritn  Del/fvg Fads o Fis  fSups/fods  Position
52 5 1M(-6B) /34 s PERK/LogPur—Video  Bnsec(Auta)  EBAR  MAXH 62 degs 187 . 5 1MC-6 ) /508 n ¥ R R WRIT g 1
Trace Markers
Marker Frequency Meter Det 3117[00205959] 10dB_ATT[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 42.48 Pk 321 -23 51.58 74 -22.42 62 107 H
2 2.547 453 Pk 321 -23 54.4 - - 74 -19.6 62 107 H
3 *2.484 30.42 VAIT 321 -23 39.52 54 -14.48 62 107 H
4 2.557 30.72 VALT 321 -22.9 39.92 54 -14.08 62 107 H

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

VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788372835-E3V2
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DATE: MAR 27, 2018

VERTICAL PEAK AND AVERAGE PLOT

1 )5U_ SUWON Lab Chamber 3 | Mar 2BI18 17:49:48
Restricted Bandedge
Project Number:4788372835
115 |Client:Sar
Canfig:EUT opter / Eorphone
Mode:BT_GFSK_BE_U_2488
185 | Tested By:45585
95
_E B85
L
v -
e
‘e i
~ 1
a 65 : i * '
= i i
| ] . Bl ) .
25| ;'“ I"‘_ g 8 il G e e 2
T ?%wmm,}».amumamﬂmtwmqemn-‘ ek N T m
45 {
4
=1
g5
Z2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Ranga (BHz) B /UBU Ref/fittn  Det/fivg Mode Sweep Pts  $iups/Mode Posilion Range (GHz) RBU/ VBl Ref/fittn  Det/fvg Made S Pts  #Sups/Mode  Positi
Trace Markers
Marker Frequency Meter Det 3117[00205959] 10dB_ATT(dB] Corrected ‘Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GH2) Reading Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 42.13 Pk 32.1 -23 51.23 74 -22.77 327 239 \%
2 2.553 45.56 Pk 321 -23 54.66 - 74 -19.34 327 239 \%
3 *2.484 30.59 VALT 321 -23 39.69 54 -14.31 327 239 \%
4 *2.484 30.86 VA1T 32.1 -23 39.96 54 -14.04 327 239 \%

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788372835-E3V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

HARMONICS AND SPURIOUS EMISSIONS

'\IUU_ SUWON Lok Chomber 3 1 Mor 2818 16:38:26
Radiated Emissions 3-Meters
Project Number:4788372835
188 Cl l2nt : Somsun o
Config:EUT / &dopter / Eorphone
Mode :BT_GFSK_HARM_24872
=l Tested by: 45585
[=15]
o
T 78
0
N
e
o [S15] & 2
iy Avg Limit (dBuU/m)
E
~
= 5 | sssissnissssssumisasinsiiiginsansedinnsianisnmeirisinians Ui uiatmeem et usvess s s bbb eSS R e e
K L i
Bl . iniuiuiao T 1
% Fepmn
6 1 :
26
1 18 18
Frequency (GHz)
Rangs (GHz) REAARU Ref/Attn  Det/Fvg Mode Sueep Pta  4hupsitode  Position Range (GHz) FBU/UE Ref/fttn  Deb/Avg Made Sueep Pty Sups/tade  Foslticn
i Mi-6c) 15 PERK/LogPur-V 5nsec(Huto) 500 HAXH 1-368degs. 156 i Mi-Bli) /30 ¢ FER/LocPar-idea | dsectfuto) I6k  MAXH -3idegs 150
| IULL SUWON Lab Chamber 3 1 Mar 2818 16:38:26
Radiated Emissions 3-Meters
Project Number:4788372835
188 Cl l2nt : Somsun o
Config:EUT / &dopter / Eorphone
Mode :BT_GFSK_HARM_24872
=l Tested by: 45585
[=15]
8 7o
=
L
U
T Avg Lir (dBul/m)
=
a 56
T
o]
A8 5 " T T
= =S
38
26
1 18 18
Frequency (GHz)
Rangs (Gz) REMABU Ref/fttn  Det/Fvg Mode Sueep Pta  4hupsitode  Position Range (6Hz) FBU/UE Ref/fttn  Dek/Avg Made Sueep Ptz Sups/tode  Foslticn ‘

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: 4788372835-E3V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117[00205959] 3GHz_HP[dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.809 31.09 PK 339 -28.2 36.79 - - 74 -37.21 0-360 150 H
4 7.208 25.98 PK 35.6 -24 37.58 - - 74 -36.42 0-360 150 H
5 9.614 23.67 PK 36.7 -19.9 40.47 - - 74 -33.53 0-360 250 H
2 *4.807 30.47 PK 339 -28.2 36.17 - - 74 -37.83 0-360 150 \
3 7.205 26.01 PK 35.6 -23.9 37.71 - - 74 -36.29 0-360 150 \
6 9.61 23.92 PK 36.7 -19.9 40.72 - - 74 -33.28 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ 1C 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: 4788372835-E3V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

MID CHANNEL HORIZONTAL

| | gUL_SWMON Lab Chomber_3 ] ] - __ | Mor 2818 16:52:37
Radiated Emissions 3-Meters
Project Number:4788372835
180 Clisnt :Samsun
Config EUT / Adopter / Eorphone
Mode:BT_GFSK_HARM_ 2441
ag Tested by:45585
86
s
c 74
o
N
5
= 66 I, ¥
e fivg Limit C(dBul/ml §
s ) ;
~ H
= 50 il L
L:‘é
40k V- |
.
-
36 1
28
1 18 18
Frequency (GHz)
Fangs (621 FO/EU Raf/Atn  Dat/Avg Made Sunep Pla  ¥upa/Tods Fosilion Fange (Gll2) /U Rei/Btin  Delvg Fade Sueen Pla  ®ups/thds  Pasition
-1 1M(-68) /30 o115 PERK/LogPur-Video  18msec(Auto) EBBD  WACH 8-360degs 25 331 Me-bd) /30 8 FEK/LogPur-Uidkn | dsecCPuto) 16k MOM o-260degs 250 of
| 1pUL_SUMON Lob Chonber 3 ] ] B 77 | Mor 2918 16:52:37
) Radiated Emissions 3-Meters
Froject Number:d4788372835
168 Cliant  Sane §
Config:EUT / Adopter / Ecrphone
Mode:BT_GFSK_HARM_2441
g Tested by:45585
80
8 7m
=
L
U
= 68 ..........................
T Avg Limit (dBulU/m)
R
-
6
A8 s . 3 Y
2 o i
=}
38 :
26
1 18 18
Frequency (GHz)
Rung-, (BHz ) FEABY Ref/fttn nrt"ﬁu_u Mode Sul’:p Pta  $5ups/fode  Position Rungu (GHz) REU/ VB Ref/fttn Drlf%g Made Sueep [ “sup\.’mﬁ Pasition ‘

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: 4788372835-E3V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117[00205959] 3GHz_HP[dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.882 30.61 PK 34 -28.9 35.71 - - 74 -38.29 0-360 150 H
4 *7.324 25.03 PK 35.6 -23.4 37.23 - - 74 -36.77 0-360 150 H
5 9.766 22.58 PK 36.9 -19.6 39.88 - - 74 -34.12 0-360 250 H
2 *4.882 30.35 PK 34 -28.9 35.45 - - 74 -38.55 0-360 250 \
3 *7.324 25.19 PK 35.6 -23.4 37.39 - - 74 -36.61 0-360 250 \
6 9.764 22.74 PK 36.9 -19.5 40.14 - - 74 -33.86 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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HIGH CHANNEL HORIZONTAL

| | gUL_SWMON Lab Chomber_3 ] ] - __ | Mor 2818 17:89:38
Radiated Emissions 3-Meters
Project Number:4788372835
188 Cl lant : Somsung
Config:EUT / Adopter / Ecrphone
Mode:BT_GFSK_HARM_248@
ag Tested by:45585
86
s
c 74
o
N
5
2 68 =
iy Avg Limit (dBuU/m)
E H
~ H
= 50 il L
3 " e
46 ! t
i i 22
e "
36 1 :
28
1 18 18
Frequency (GHz)
Fangs (621 FO/EU Raf/Atn  Dat/Avg Made Sunep Pla  ¥upa/Tods Fosilion Fange (6120 RV Rei/Btin  Delvg Fade Sueen Pis d5ups/thde Fosilion
-1 1M(-68) /30 o115 PERK/LogPur-Video  18msec(Auto) EBBD  WACH 8-360degs 25 331 Me-bd) /30 8 FEK/LogPur-Uidkn | dsecCPuto) 16k MOM o-260degs 250 of
| 1gUL_SUWON Lob Chomber 3 ] ] B - | Mo- 2818 17:@9;38
) Radiated Emissions 3-Meters
Project Mumber:d788372835
Rt b s e ok G e 4
Config:EUT / Adopter / Earphone
Mode: BT_GFSK_HARM_2488
g Tested by:45585
5
sk
=
L
U
= BB .....................................................................................
= fvg Limit C(dBul/m)
R
-
(=
[ 1| Som— z 3 e
5 a
38
26
1 18 18
Frequency (GHz)
Fangs (621 FOAEU Raf/Atn  Dat/Avg Nade Sunep Pia  Fupa/Tods Fosilion Fange (Gll2) FRU/UE Rel/Bktn  Dat/Avg Mode Sweer P ups/fod  Posilion |

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: 4788372835-E3V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117[00205959] 3GHz_HP[dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.961 30.1 PK 341 -28.5 35.7 - - 74 -38.3 0-360 150 H
4 *7.441 24.67 PK 35.6 -23.2 37.07 - - 74 -36.93 0-360 250 H
5 9.924 22.61 PK 37 -19.6 40.01 - - 74 -33.99 0-360 250 H
2 *4.959 30.42 PK 34.1 -28.5 36.02 - - 74 -37.98 0-360 150 \
3 *7.44 24.77 PK 35.6 -23.2 37.17 - - 74 -36.83 0-360 150 \
6 9.922 22.13 PK 37 -19.7 39.43 - - 74 -34.57 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ 1C 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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11.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 )I_)U_ SUWON Lab Chamber 3 | Mar 2BI18 28:18:48
Restricted Bandedge
) : i Project Number:4788372835
2 ! ! ! |Client:Samsu
Co dopter / Eorphol
Ha £_H_24
185 ested by:45585
= A
_ i
3 |
t 85 Bt
: il
s 1
e _ | :
B 5 it \ :
& i
3 B5 | l :
3 il
Average Limit C(dBuy m Z I f i
] M G b ovee SRR gt o ot RS et o 04 VONE PR A saeeeemencey i A1) \1‘ .............
gtk i kb b e e bbbtk bbb O A A kb ko w s, ek
45|
n 3 l
,,,,, A P AP At A e e oo b o B N A P o 0 i it kst 0 A
gb)
2. il 18 .5MH=z/ Z2.415
Frequency (GHz)
Rarga (62} RRA Ref/fitn  Dat/fvg Fode Seosp Fis Topa/fods Fosilion Range (&iz) U Uil Ref/Ritn  Del/fvg Fads Swocp Fis  fSups/fods  Position
LEN-2.415  HCEEBI/M 215 PERK/LegPurVideo Gasec(uto) EBEE  MAKH 139 degs 182 124 IMC)/5 11 KGI¢ 56/ L RIT 139 deg
Trace Markers
Marker Frequency Meter Det 3117[00205959] 10dB_ATT[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 43.46 Pk 31.8 -23.3 51.96 - - 74 -22.04 139 102 H
2 *2.355 46.14 Pk 317 -23.3 54.54 - - 74 -19.46 139 102 H
3 *2.39 30.13 VAIT 31.8 -23.3 38.63 54 -15.37 - - 139 102 H
4 *2.38 30.68 VAIT 31.8 -23.2 39.28 54 -14.72 - - 139 102 H

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band

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