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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac and NFC
MODEL NUMBER: SM-A205W
SERIAL NUMBER: R38K909WK7M, R38M10DAJ7K (RADIATED);
5200499a529db5c1 (CONDUCTED)
DATE TESTED: APR 24, 2019 - MAY 03, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 2 Pass
INDUSTRY CANADA RSS-GEN Issue 5 Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
SungGil Park Seokhwan Hong
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.

IC RSS-247 Issue 2

IC RSS-GEN Issue 5

KDB 558074 D01 15.247 Meas Guidance v05r02.
ANSI| C63.10-2013.

3. FACILITIES AND ACCREDITATION

BN

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

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

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/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, 30 MHz to 1 GHz 3.86 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.97 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.57 dB

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

5.1.DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS b/g/n and 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
Mode
[MHz] Mode [dBm] [mW]
Basic GFSK Average 8.614 7.268
Peak 9.247 8.408
2402 - 2480 | Enhanced Pi/4-DPSK Average 7.389 5.482
Peak 9483 8.878
Enhanced 8PSK Average 7408 5.506
Peak 10.194 10.457

5.2.DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes an internal antenna, with a maximum gain of -2.16 dBi.
5.3.WORST-CASE CONFIGURATION AND MODE

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

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

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

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

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA200 R37M1EKGA51DK3 N/A
Data Cable SAMSUNG EP-DR140AWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/O CABLE

DC Power C Type Shielded 1.7m 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)

EUT 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 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-09-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-07-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-06-19
Average Power Sensor Agilent / HP U2000 MY54270007 08-07-19
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-07-19
Combiner WEINCHEL 1575 2150 08-08-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-07-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-19
LISN R&S ENV-216 101837 08-09-19
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 Factor | Minimum VBW
[msec] | [msec] [ [linear] [%] [dB] [kHz]
2400MHz Bands
BT | 2879 | 3750 | 0768 | 768% | 115 | 0347
—E Keysight Spectrum Analyzer - Swept SA =0 = |
RL | RF [s0Q DC | CORREC | | SENSE:INT| ALIGN AUTO [ 08:49:02 PM Apr 18, 2019
#Avg Type: RMS TRACE| 56
PNO: Fast ~»- 1rig:RF Burst TYPE WA
IFGain:Low Atten: 30 dB DET|P
El;éisldiv Ref 20.00 dBm
0 ol I S \
0.00
-10.0
200
300
-40.0 dil du
50.0
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz
Y
1 N t 37561 ms 7.29 dBm
2 A t (A) 2879 ms (A) 015dB
i a1 t (2 3.750 ms (A) -0.29 dB
5
6
7
8
9
10
" <
[MSG [STATUS
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8.2.20 dB AND 99% BANDWIDTH

LIMITS

DATE: MAY 08, 2019
IC : 649E-SMA205W

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 1.039 908.37
Mid 2441 1.036 929.27
High 2480 1.036 903.93
Worst 1.039 929.27

8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHZz] [MHz] [MHZz]
Low 2402 1.333 1.166
Mid 2441 1.337 1.167
High 2480 1.308 1.166
Worst 1.337 1.167

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHZz] [MHz]
Low 2402 1.300 1.165
Mid 2441 1.274 1.165
High 2480 1.273 1.167
Worst 1.300 1.167
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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

wwmu ‘Dccupied BW

. Trig: Free Ru;

C!meanq zmmmo GHz
AvgiHold: 1001100

=
07151 o 30, 2015
Rﬂdln Std: Mnm

wspemmu ccupied B

Center Freq: 2402000000 GHz

w. Trig: Free Run

=}
3 g0, 2019
R:mosm Nnm

AF Gain:Low

Cameanq 2441000000 GHz
Trig: Free Run ‘AvgliHold: 1001100

Center Fraq: 2441000000 GHz
n

v Trig: FreeRu

arcainion " SAtien. 3048 Radio Device: BTS SFGaniow | #Aten: 30dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
I

Center 2.402 GHz Span 3 MHz Center 2.402 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 14.9 dBm Occupied Bandwidth Total Power 3.50 dBm

909.21 kHz 908.37 kHz

Transmit Freq Error 12.658 kHz OBW Power 99.00 % Transmit Freq Error 19.558 kHz OBW Power 99.00 %

x dB Bandwidth 1.038 MHz x dB -20.00 dB x dB Bandwidth 1.021 MHz x dB -20.00 dB
usc wsa
20dB Bandwidth] GFSK Mlddle CH 99% BandW|dth]] GFSK M |ddIe CH

— == N — =

01:08:45 4 2w 30, 2015 01117514 A 2030, 2019
] Radio Std: None | Radio $td: None

AF Gain:Low

Cameanq 2480000000 GHz
Run ‘AvgliHold: 1001100

Center Frag: 2480000000 GHz
n

v Trig: FreeRu

SAtten: anna Radio Device: BTS AFGaintow #Atten: 30 4B 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 2.441GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 15.0 dBm Occupied Bandwidth Total Power 3.72 dBm
901.88 kHz 929.27 kHz
Transmit Freq Error 9.688 kHz OBW Power 99.00 % Transmit Freq Error 7.940 kHz OBW Power 99.00 %
x dB Bandwidth 1.036 MHz x dB -20.00 dB x dB Bandwidth 1.004 MHz x dB -20.00 dB
so wsa
20dB BandW|dth] GFSK ng h CH 99% BandW|dth] GFSK ngh CH
— == N — =
] Radio Su Noma l Radio St Nu‘np:‘ e

!An-n anna Radio Device: BTS AFGaintow #Atten: 30 4B 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 T " 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 13.9 dBm Occupied Bandwidth Total Power 2.45dBm

900.86 kHz 903.93 kHz
Transmit Freq Error 4.970 kHz OBW Power 99.00 % Transmit Freq Error 11.308 kHz OBW Power 99.00 %
x dB Bandwidth 1.036 MHz x dB -20.00 dB x dB Bandwidth 1.022 MHz x dB -20.00 dB
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Pi/4-DOPSK BANDWIDTH

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

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

wwm’ ‘Dccupied BW

C!meanq 2402000000 GHz
. Trig: Free Run

=
01:10:27 AM S 30, 2015
Radio Std: None

‘AvgliHold: 1001100

wspemm- ccupied B

Cener Fraq: 2402000000 GHz
w.  Trig: FreeRun

=
01:17:47 AM Rpr30, 2018
Radio $td: None

s

status

wsa

AFGaindom - Radio Device: BTS. AFGaindow | BAtten: 30dB 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 2402GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms, #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.3 dBm Occupied Bandwidth Total Power 2.26 dBm

1.1735 MHz 1.1655 MHz
Transmit Freq Error -3.162 kHz OBW Power 99.00 % Transmit Freq Error 5.351 kHz OBW Power 99.00 %
x dB Bandwidth 1.333 MHz x dB -20.00 dB x dB Bandwidth 1.312 MHz xdB -20.00 dB

sTaTus.

20dB BandWIdth] Pi/4- DQPSK Middle CH

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

———

c-mrmq 2.441000000 GHz

=m[r]
LA 015
Radio Std: Non

I —

Center Freq: 2441000030 GHz

ol
01:18:00 AM 2130, 2018
Radio Std: Nane

s

sTanus

s

cw. Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun
HFGalnLow sAtten: 30 B Radio Device: 8TS HFGalnLow satten: 30 4B 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 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 14.6 dBm Occupied Bandwidth Total Power 2.48 dBm

1.1755 MHz 1.1670 MHz
Transmit Freq Error -6.321 kHz OBW Power 99.00 % Transmit Freq Error -1.234 kHz OBW Power 99.00 %
x dB Bandwidth 1.337 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz xdB -20.00 dB

sTATUS

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

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

———

c-mrn-q 2.480000000 GHz
. Trig: FreeRun

=
OLLZ17 AM 20130, 2018
Radio Std: None

AvgiHold: 1001100

I —

Center Freq: 2480000000 GHz
w. Trig: Free Run

=
01:18:10 AM 29130, 2018
Radio Std: Nane

FGainion  #Atten: 3048 Radio Device: BTS SFGaniow | #Aten: 30dB 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 - ~ Span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms, #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.6 dBm Occupied Bandwidth Total Power 1.45 dBm

1.1818 MHz 1.1659 MHz
Transmit Freq Error -8.838 kHz OBW Power 99.00 % Transmit Freq Error -19.212 kHz OBW Power 99.00 %
x dB Bandwidth 1.308 MHz x dB -20.00 dB x dB Bandwidth 1.313 MHz x dB -20.00 dB
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8PSK BANDWIDTH

20dB BandW|dth] 8PSK Low CH

99% BandW|dth] 8PSK Low CH

wwm’ ‘Dccupied BW

C!meanq 2402000000 GHz

. Trig: Free Run

‘AvgliHold: 1001100

=
D1:13:17 AM Spu 30, 2015
Radio Std: None

wspemm- ccupied B

Cener Fraq: 2402000000 GHz
w.  Trig: FreeRun

=}
1529 4 0130, 2015
R:mosm Nane

s

status

wsa

sTaTus.

arcainion " #Atien 3008 Radio Device: BTS. SFGainiow | SAmen: 30dB 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 2402GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms, #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.5 dBm Occupied Bandwidth Total Power 2.22 dBm

1.1654 MHz 1.1649 MHz
Transmit Freq Error 9.643 kHz OBW Power 99.00 % Transmit Freq Error 6.251 kHz OBW Power 99.00 %
x dB Bandwidth 1.300 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz xdB -20.00 dB

20dB BandWIdth] 8PSK Middle CH

99% BandW|dth]] 8PSK Middle CH

———

c-mrmq 2.441000000 GHz

=m[r]
114:21 M 20030, 2018
Radio Std: None

I —

Center Freq: 2441000030 GHz

ol
18:33 44 20130, 2019
Radio Std: None

s

sTanus

s

sTATUS

cw. Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun
HFGalnLow #Anen: 30 4B Radio Device: BTS. HFGalnLow satten: 30 4B Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘I L]

Center 2.441 GHz Span 3 MHz Center 2.441GHz 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 14.9 dBm Occupied Bandwidth Total Power 2.48 dBm

1.1661 MHz 1.1652 MHz
Transmit Freq Error 12.368 kHz OBW Power 99.00 % Transmit Freq Error 7.046 kHz OBW Power 99.00 %
x dB Bandwidth 1.274 MHz x dB -20.00 dB x dB Bandwidth 1.243 MHz xdB -20.00 dB

20dB BandW|dth] 8PSK ngh CH

99% BandW|dth] BPSK High CH

———

c-mrmq 2.480000000 GHz.

. Trig: FreeRun

AvgiHold: 1001100

=m[r]
6:01 AH A1 30, 2018
Radia Std: Non

I —

Center Freq: 2480000030 GHz

w. Trig: Free Run

=
01:18:43 AM 20130, 2018
Radio Std: Nane

FGainion  #Atten: 3048 Radio Device: BTS SFGaniow | #Aten: 30dB 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, #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.8 dBm Occupied Bandwidth Total Power 1.54 dBm

1.1731 MHz 1.1672 MHz
Transmit Freq Error 12.341 kHz OBW Power 99.00 % Transmit Freq Error 9.847 kHz OBW Power 99.00 %
x dB Bandwidth 1.273 MHz x dB -20.00 dB x dB Bandwidth 1.242 MHz x dB -20.00 dB
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9. SUMMARY TABLE

FCC Part IC . — Test
Section Section Test Description Test Limit Condition Test Result
2.1051, Band Edge / Conducted
15.247 (d) RSS-2475.5 Spurious Emission -20dBe Pass
15.247 (b)(1) |RSS-247 5.1(b) | TX conducted output power <30dBm Pass
) Hopping frequency > two-thirds of
15.247(2)(1) | RSS-2475.1(b) separation the 20 dB bandwidth| Conducted Pass
More than 15 non-
15.247 (a)(1)(iii)) | RSS-247 5.1(d) [Number of Hopping channels overlapping Pass
channels
15.247 (a)(1)(iii)) | RSS-247 5.1(d) | Avg Time of Occupancy < 0.4sec Pass
15.207 (a) RSS-GEN AC Power I._|n<7:‘ conducted Section 10 Power Line Pass
Clause 8.8 emissions conducted
15.205, 15.209 RSS-GEN Radiated Spurious Emission < 54dBuVv/m Radiated Pass
Clause 7 & 8.9
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10. ANTENNA PORT TEST RESULTS
10.1. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1) / IC RSS-247 §5.1 (b)

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

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

div  Ref 20.00 dBm 0 dBidiv - Ref 20.00 dBm

Center 2.441000 GHz Span 3.000 MHz Center 2.441000 GHz Span 3.000 MHz
[#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
usc p— s —

[GFSK] [8PSK]
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10.2. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (i) / IC RSS-247 §5.1 (d)

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 (100 MHZ SPAN)

[BE Keysight Spectrum Analyzer - Swept SA ==

RL [ RF [500 DC | CORREC | [ SENSE:INT| [ ALIGN AUTO | 04:51:20 PM Apr30, 2019
#Avg Type: RMS TRACE

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

IFGain:Low Atten: 30 dB DET|

3456
MR
3

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)

msc sTATUS
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1t SEGMENT

2400 to 2430 MHz

J| -l

pr30, 2019

BN Keysic rum Analyzer - Swept SA
RL [ RF [50Q DC | CORREC | | SENSE:NT] | ALIGN AUTO |

[ #Avg Type: RMS

PNO: Wide —»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

AvglHold: 1001100

3456

P

10 dBidiv. Ref 20.00 dBm
Log

Start 2.40000 GHz

‘Res BW 300 kHz #VBW 300 kHz

Stop 2.43000 GHz
Sweep 1.333 ms (20001 pts]

2" SEGMENT

2430 to 2460 MHz

s STATUS
BN Keysic rum Analyzes o o ]
RL | RF [50Q DC | CORREC | | SENSE:NT] [ ALIGN AUTO | pr30, 2019
B #Avg Type: RMS 3450
PNO:Wide —»- Trig: Free Run Avg|Hold: 1001100 e

IFGain:Low Atten: 30 dB

P

10dBidiv. Ref 20.00 dBm
Log

Start 2.43000 GHz
‘Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz
Sweep 1.333 ms (20001 pts]

Ee Srarus

3 SEGMENT

2460 to 2482 MHz

[

BN Keysight Spectrum Analyzer - Swept SA
RL | RF [50Q DC | CORREC | | SENSE:INT] | ALIGN AUTO |

04:47:21 PM Apr30, 2019

#Avg Type: RM'S
AvglHold: 100/100

PNO: Wide «»— 1rig: FreeRun
IFGain:Low Atten: 30 dB

10 dBidiv.  Ref 20.00 dBm
Log

Start 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz

Stop 2.48200 GHz
Sweep 1.333 ms (20001 pts)

| staTus
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NUMBER OF HOPPING CHANNELS PLOTS[8PSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BN Keysight Spectrum Analyzer - Swept SA
RL [ RF [soq DC | CORREC |

Lo e [

| SENSE:INT| [ ALIGN AUTO |

04:52:42 PM Apr 30, 2019

#Avg Type: RMS TRAGE[ 23156

PNO: Fast -+ 1rig: FreeRun
IFGain:Low Atten: 30 dB

AvglHold:>1001100

TPE| M

DET|P

10 deidiv - Ref 20,00 dBm
Log

Start 2.39000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 1.333 ms (20001 pts;

IMSG

STATUS
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BB Keysight Spectrum Analyzer - Swept SA [
RL [ RF [500Q DC | CORREC | [ SENSE:INT] [ ALIGNAUTO | 04:42:01 PM Apr30, 2019
] #Avg Type: RMS TRACE[; 23156
PNO-Wide —» Trig: FreeRun AvglHold: 1001100 TYPE| MM
IFGain:Low Atten: 30 dB DET|P i
10 dBidiv. Ref 20.00 dBm
Log
100
0.0
st -100
15 SEGMENT
200
-300
2400 to 2430 MHz
00
500
600
700
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts;
|Es sTtus|
E m Analyzer - Swept ===y
RL | RE [500 DC | CORREC | | SENSE:INT] | ALIGN AUTO | 04:45:40 PM Apr 30, 2019
[ ] #Avg Type: RMS TRACE[, 23156
PNO:Wide —»— Trig: FreeRun AvglHold: 100/100 TYPE[ MY
IFGain:Low Atten: 30 dB DET|P NN N
10 dBidiv. Ref 20.00 dBm
Log
10.0 i i
0.0
nd -100
2" SEGMENT
200
300
2430 to 2460 MHz
00
500
600
700
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts;
|£n sTaTUS|
— o
BE Keysight Spectrum pt SA =S =
RL | RE {509 DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 04:49:28 PM Apr 30, 2019
] #Avg Type: RMS TRACE[1 234 5 6
PNO: Wide ~—»— 1rig: FreeRun Avg|Hold: 100/100 TYPE[ Mttty
IFGain:Low Atten: 30 dB oET|P N NN
10 dBidiv. Ref 20.00 dBm
Log
100
0.0
rd -100
3 SEGMENT
200
300
2460 to 2482 MHz
00
-500
600
700
Start 2.46000 GHz Stop 2.48200 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts,
Jus= sTus|
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10.3. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (i) / IC RSS-247 §5.1 (d)

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 O 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 0.374 32 0.119520 04 -0.2805
DH3 1.630 16 0.260800 04 -0.1392
DH5 2.877 12 0.345240 04 -0.0548
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.374 8 0.029880 04 -0.3701
DH3 1.630 4 0.065200 04 -0.3348
DH5 2.877 3 0.086310 04 -0.3137
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E Keysight Spectrum Analyzer - Swept SA @@\ﬂ- [ ]
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:36:52 PM Apr30, 2019
r Trig Delay-50.0 ps. #Avg Type: RMS TRAGE 3
PNO: Fast ~»— 1rig: RF Burst TYPE| WiRARARAT
IFGain:Low Atten: 30 dB DET|P NN |
AMKr2 373.5 ps|
10 dBidiv  Ref 20.00 dBm 1.13 dB
Log ‘
100 0
0.00
-10.0
DH1
200
Pulse Width e
-40.0 H
-50.0 AERRLE | AL Il
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
LSG ISTATUS
e —
E Keysight Spectrum Analyzer - Swept SA [E=n =
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:26:02 PM Apr30, 2019
r #Avg Type: RMS TRACE[[|23456
PNO: Wide -+ 1rig: FreeRun TYRE 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 0
OBSERVATION
PERIOD
500
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts;
IMSG ISTATUS
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E Keysight Spectrum Analyzer - Swept SA @@\ﬂ- [ ]
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:37:53 PM Apr30, 2019
r Trig Delay-200.0 us #Avg Type: RMS TRAGE 3
PNO: Fast ~»— 1rig: RF Burst TYPE| WiRARARAT
IFGain:Low Atten: 30 dB DET|P NN |
AMKr2 1.630 ms|
10 dBidiv  Ref 20.00 dBm 1.46 dB
Log
100 .;
0.00
-10.0
DH3
200
Pulse Width e
-40.0
-50.0 JHEATEF)
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
LSG ISTATUS
e —
E Keysight Spectrum Analyzer - Swept SA [E=n =
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:30:08 PM Apr30, 2019
r #Avg Type: RMS TRACE[[|23456
PNO: Wide -+ 1rig: FreeRun TYRE 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 0
OBSERVATION
PERIOD
0D Ry g oo L 0 oo o ncl] s =
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts;
IMSG ISTATUS
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E Keysight Spectrum Analyzer - Swept SA @@\ﬂ_ [ ]
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:38:46 PM Apr30, 2019
r Trig Delay-200.0 us #Avg Type: RMS TRAGE 3
PNO: Fast ~»— 1rig: RF Burst TYPE| WiRARARAT
IFGain:Low Atten: 30 dB DET|P NN |
AMKr2 2.877 ms|
10 dBidiv  Ref 20.00 dBm 1.76 dB
Log ‘
100 0
0.00
-10.0
DH5
-200
Pulse Width e
-40.0
-50.0 L N
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
LSG ISTATUS
ey —
E Keysight Spectrum Analyzer - Swept SA [E=n =
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:32:14 PM Apr30, 2019
r #Avg Type: RMS TRACE[[|23456
PNO: Wide -+ 1rig: FreeRun TYRE 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 0
OBSERVATION
PERIOD
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts;
IMSG ISTATUS
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REPORT NO: 4788962183 -E4V2
FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

RESULTS[8PSK]

DH Packet Pulse |Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.386 32 0.123584 0.4 -0.2764
DH3 1.634 16 0.261440 0.4 -0.1386
DH5 2.885 12 0.346200 0.4 -0.0538
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.386 8 0.030896 0.4 -0.3691
DH3 1.634 4 0.065360 0.4 -0.3346
DH5 2.885 3 0.086550 0.4 -0.3135
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FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

BE Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:37:14 PM Apr30, 2019
r Trig Delay-50.0 ps. #Avg Type: RMS TRAGE
PNO: Fast ~»— 1rig: RF Burst TYPE[W!
IFGain:Low Atten: 30 dB DET|P |
AMKr2 386.2 s
10 dBidiv  Ref 20.00 dBm -0.13 dB|
Log ‘
100 O
0.00
-10.0
DH1
-200
Pulse Width e
-40.0
-50.0 PR |1
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
LSG ISTATUS
ey —
E Keysight Spectrum Analyzer - Swept SA [E=n =
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:26:20 PM Apr30, 2019
r #Avg Type: RMS TRACE[[|23456
PNO: Wide +=»— 1rig: FreeRun TYPE| WhFRAARAAAE
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 0
OBSERVATION
PERIOD
-50.0
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts;
IMSG ISTATUS
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REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019

FCC ID: ASLSMA205W IC : 649E-SMA205W
BE Keysight Spectrum Analyzer - Swept SA @@@_ [ ]
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:38:14 PM Apr30, 2019
r Trig Delay-200.0 us #Avg Type: RMS TRAGE
PNO: Fast ~»— 1rig: RF Burst TYPE[W!
IFGain:Low Atten: 30 dB DET|P |
AMKr2 1.634 ms|
10 dBidiv Ref 20.00 dBm -0.76 dB
Log
100 ’7
0.00 IR UL RULN L btk Uy R AR L A | RRUL T (RN
-10.0
DH3
-200
Pulse Width e
-40.0
-50.0 AT
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
LSG ISTATUS
ey —
E Keysight Spectrum Analyzer - Swept SA [EEEE
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:31:21 PM Apr30, 2019
r #Avg Type: RMS TRACE[[|23456
PNO: Wide -+ 1rig: FreeRun TYRE 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 0
OBSERVATION
PERIOD
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts;
IMSG ISTATUS
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FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

BE Keysight Spectrum Analyzer - Swept SA @@@_ [ ]
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:38:05 PM Apr30, 2019
r Trig Delay-200.0 us #Avg Type: RMS TRAGE
PNO: Fast ~»— 1rig: RF Burst TYPE[W!
IFGain:Low Atten: 30 dB peT|P |
AMKr2 2.885 ms|
10 dBidiv Ref 20.00 dBm 0.07 dB|
Log ‘
100 {
0.00 - -
-10.0
DH5
-200
Pulse Width e
-40.0
-50.0 L
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
LSG ISTATUS
ey —
E Keysight Spectrum Analyzer - Swept SA [E=n =
RL | RF |s00 bpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:35:08 PM Apr30, 2019
r #Avg Type: RMS TRACE[[|23456
PNO: Wide +=»— 1rig: FreeRun TYPE| WhFRAARAAAE
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
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts;
IMSG ISTATUS
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REPORT NO: 4788962183 -E4V2
FCC ID: ASBLSMA205W

10.4. OUTPUT POWER

DATE: MAY 08, 2019
IC : 649E-SMA205W

LIMIT

§15.247 (b) (1) / IC RSS-247 8§5.1 (b)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a

value greater than the 20 dB bandwidth of the EUT.

RESULTS
10.4.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency Output Power Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 9.111 21 -11.889
Middle 2441 9.247 21 -11.753
High 2480 8.167 21 -12.833
Worst 9.247 21 -11.753
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 9.379 21 -11.621
Middle 2441 9.483 21 -11.517
High 2480 8.336 21 -12.664
Worst 9.483 21 -11.517
10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 10.073 21 -10.927
Middle 2441 10.194 21 -10.806
High 2480 8.968 21 -12.032
Worst 10.194 21 -10.806
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REPORT NO: 4788962183 -E4V2
FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

10.4.4.

GESK OUTPUT POWER

OUTPUT POWER PLOTS

GFSK

Low CH

Keysight Spectrum Anslyzer - Swept S8 =
RL R {00 DC | CORREC SENSE:IN

PHO Fast ~+— Trig: Free Run
IFGain:Low Atten: 30 dB

1N AUTO
#Avg Type: RMS

[E=E =
01:05:08 AM Apr 26, 2018
TRAGE[T- 3 5 §
Avg|Hold: 1001100 TYRE|M
oeTlP

1048y Ref 20.00 dBm
Log

Mkr1 2.402 162 0 GHZ|
9.111 dBm

GFSK

Middle CH

Center 2.402000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls]
s sTaTus|
Keysight Spectrum Anslyzer - Swept S8 = ||
KL R [s00 DC | COMREC SENSE:IN 01:05:32 AM Apr 26, 2019

PHO Fast ~+— Trig: Free Run
IFGain:Low Atten: 30 dB

LIGH AUTO
#Avg Type: RMS

TYPE|M

AvglHold: 1001100
oer|P

1048y Ref 20.00 dBm
Log

Mkr1 2.441 194 5 GHZ|
9.247 dBm

GFSK

High CH

Center 2.441000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls]
s sTaTus|
Keysight Spectrum Analyzer - Swept 54 e
RL RE 5 DC_[ CORREC SENSEINT] LIGH AUTO 01:06:23 AM Apr 26, 2019
#Avg Type: RMS TRACE[T= 3 7 5 §
PNO Fast —+— Trig: Free Run Avg|Hold: 100100 TYPE|M v
IFGain:Low Atten: 30 dB oeT|?

1048y Ref 20.00 dBm
Log

Center 2.480000 GHz

[#Res BW 3.0 MHz #VBW 50 MHz

Span 10.00 MHz
Sweep 1.333ms (20001 pts)

s

sTaTus
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REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASBLSMA205W IC : 649E-SMA205W

Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept S4 [ =N
AL A [s00 oC | ComRe SENSEN ALIGN AUTO 01:07:02 AN Aps 26, 2019
] #Avg Type: RMS TRACE[}]2 35§
PO Tast -—»- Trig: FreeRun Avg[Hold: 1001100 TYFE(M
IFGain:Low Atten: 30 dB oet|P
Mkr1 2.401 933 0 GHZ
10 dBidlv  Ref 20,00 dBm 9.379 dBm
Log
Pi/4-DPSK
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
sc sratus,
Keysight Spectrum Analyzer - Swept S4 o | 3
AL A [s00 oC | ComRe SENSEN ALIGN AUTO 01:07:32 AN Aps 26, 2019
] #Avg Type: RMS TRACE[}]2 35§
PO Tast -—»- Trig: FreeRun Avg[Hold: 1001100 TYFE(M
IFGain:Low Atten: 30 dB oet|P
Mkr1 2.441 169 5 GHZ
10 dB/dlv  Ref 20,00 dBm 9.483 dBm
Log
Pi/4-DPSK
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
sc sratus,

Keysight Spectrum Analyzer - Swept S4 = [
] #Avg Type: RMS TRACE[:]- 32 5 6
PNOFast -~ Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 30 dB
Mkr
10dBidiv. - Ref 20,00 dBm
Log
Pi/4-DPSK
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
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FCC ID: ASBLSMA205W IC : 649E-SMA205W

8PSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept S4 [ =N
RL RF 5 DI CORRE! SENSE:IN ALIGN AUTO 01:08:34 AM Apr 26, 2019
| #Avg Type: RMS TRACE[.] -3 45 8

PNO: Fast =»— 1rig: FreeRun Avg|Hold: 100/100 TP ;!

IFGain:Low Atten: 30 dB DET]
Mkr1 2.401 886 5 GHZ
10 deidly__Ref 20,00 dBm 10.073 dBm
og

8PSK

Low CH

Center 2.402000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
sTaTus

s

Keysight Spectrum Anlyzer - Swept S4 |- ek
AL W @ D | Come SENSEIN LGN AT D1:09:02 & pr 26, 2018
I #Avg Type: RMS TRAGE] 3156
FWOTast -»- Trig FreeRun Avg|Hold: 100100 TPE(M
IFGain:Low Atten: 30 dB oeT|P
Mkr1 2.440 976 0 GHZ
10 dB/dlv  Ref 20,00 dBm 10.194 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]
™ forarus

Keysight Spectrum Analyzer - Swept S4 = [
AL R[50 DC | ComE SENSEN LIGH AUTO 01:09:31 AN Apr 26, 2019
] #Avg Type: RMS TRACE[:]- 32 5 6
PNOFast -~ Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 30 dB oet|P
Mkr1 2.480 018 5 GHZ
10 dBidlv  Ref 20,00 dBm 8.968 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]
sc sratus,
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REPORT NO: 4788962183 -E4V2
FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

10.5.

LIMIT

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss was entered as an offset in the power meter to allow for

direct reading of power.

10.5.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 8.433 6.97
Middle 2441 8.614 7.27
High 2480 7.559 5.70
10.5.2. ENHANCED DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 7.117 5.15
Middle 2441 7.389 5.48
High 2480 6.385 4.35
10.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.145 5.18
Middle 2441 7.408 5.50
High 2480 6.405 4.37
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REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASBLSMA205W IC : 649E-SMA205W

10.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d) / IC RSS-247 §5.5

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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FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

10.6.1. BASIC DATA RATE GFSK MODULATION
GFSK Mode
GFSK] Low Channel BandEdge
BM Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s00 DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 01:22:03 AM Apr30, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hold: 1007100 TYPE| M WA
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.398 468 0 GHz
10dBidiv - Ref 20.00 dBm -46.810 dBm
JLog
10.0
0.00
100 ancu |
200
-30.0
400 ‘
0.0 bbb e e L
-60.0
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts

IM SG STATUS

GFSK] Low Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA

o |l

RL | RF [s0e DC | CORREC | [ SENSE:INT] ALIGN AUTO | 02:31:15 PM Apr30, 2019
r . #Avg Type: RMS
PNO: Fast -»— Trig: Free Run Avg|Hold: 1007100
| IFGain:Low Atten: 30 dB
Mkr2 26.175 1 GHz
1ngB!div Ref 20.00 dBm -41.177 dBm
10.0
0.0d
100 1131 cbwff
200
300
-40.0 .
A0 S S e
500
700

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

FUNCTION VALUE -

Res BW 100 kHz #VBW 300 kHz

W vobETaclsc] % | v | FUNCIon | FoNCTonwDT
N f 24017 GHz 7.420 dBm
N f 26.1751 GHz -41.177 dBm

| Start 30 MHz

m

< i ]

STATUS
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DATE: MAY 08, 2019
IC : 649E-SMA205W

GFSK] Mid Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soe pc | correc | [ SENSE:INT] | ALIGN AUTO | 01:20:52 AM Apr30, 2019
#Avg Type: RMS TRACE
PNO: Wide +~#— Trig: FreeRun Avg|Hold: 100/100 TYPEIMY A
IFGain:Low Atten: 30 dB DET|P N I N
Mkr1 2.440 845 50 GHZz
10 dBjdiv - Ref 20.00 dBm 8.691 dBm
JLog
100 ‘
0.0o
100 an:iii |
200
-30.0
-40.0
-50.0 peART
-60.0
700
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 ==
RL | RF [soe bpc | correc | | SENSE:INT] | ALIGN AUTO | 02:36:33 PM Apr30, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast ~»— Trig: Free Run Avg|Hold: 100/100 TYPE| MY
| IFGain:Low Atten: 30 dB DET|P N NN NN
Mkr2 26.280 3 GHz
0 gia__Ref 20.00 dBm -41.150 dBm
10.0
000
100 1131 ol
200
-300
-40.0 q
50,0 ——— SRR r = e
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRWODETRCISC] X | v | FUNCTON ] FURCTIONWIDTH FUNCTION VALJE B
1 N f 2.4414 GHz 7.579 dBm
N f 26.280 3 GHz -41.150 dBm
3
4
5 E
6
7
8
9
10 M
11 -
o 1 ]
] STATUS
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GFSK] High Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soe pc | correc | [ SENSE:INT] | ALIGN AUTO | 01:27:33 AM Apr30, 2019
#Avg Type: RMS TRACE
PNO: Wide +~#— Trig: FreeRun Avg|Hold: 100/100 TYPEIMY A
IFGain:Low Atten: 30 dB DET|P N I N
Mkr1 2.484 097 0 GHz
10dBidiv  Ref 20.00 dBm -48.412 dBm
JLog
100
ooo
-100 amail |
=200
-30.0
400 fy
500 TR NP W TR W gL o
600
=700

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 5.333 ms (20001 pts

Span 10.00 MHz

IMSG STATUS
GFSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [soe bpc | correc | | SENSE:INT] | ALIGN AUTO | 02:40:52 PM Apr30, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast ~»— Trig: Free Run Avg|Hold: 1007100 TYPE| MW
| IFGain:Low Atten: 30 dB DET|P N NN NN
Mkr2 26.271 0 GHz
0 g/ Ref 20.00 dBm -41.378 dBm
10.0
000
100 1131 ol
200
-300
-40.0 q
E00 it = P,
600
700
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts

W vobETaclsc] % | v | FUNCTon | FONCTONwWDT
1 N f 2.479 8 GHz 6.915 dBm
N f 26.271 0 GHz -41.378 dBm

-
COOWR~NO O AW

FUNCTION VALUE

m

o 1

MSG STATUS
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FCC ID: ASBLSMA205W IC : 649E-SMA205W

BandEdge Emission at GFSK Hopping Mode

GFSK Hopping Mode] Low Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA (===
RL | RF |soe DC | CORREC | | SENSE:INT] | ALIGN AUTO | 01:26:19 AM Apr 30, 2018
‘ #Avg Type: RM$S TRACE] 3456
PNO: Wide ~—»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AR
IFGain:Low Atten: 30 dB DET|P NNNMNN
Mkr1 2.399 857 5 GHz
10 dBidly  Ref 20,00 dBm -45.650 dBm
ILog
100
0.00
100 P
200
30,0
-40.0 .
500 Bt ool ot it ittt oAbtk
0.0
0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
GFSK Hopping Mode] High Channel BandEdge
BB Keysight Spectrum Analyzer - Swept SA (===
RL | RF |soQ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 01:29:56 AM Apr 30, 2019
‘ #Avg Type: RMS TRACE! 3456
PNO: Wide ~—»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AR
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.485 508 0 GHz
10 dBidly  Ref 20.00 dBm -47.408 dBm
ILog
100
0.00
100 PP
200
30,0
-40.0
500 1[PPIVt | O SEPP RN ¥ PN T NTHP | A * W PR AL R PR ETIRN NI PR FTTTNT |
0.0
0.0
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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REPORT NO: 4788962183 -E4V2
FCC ID: ASBLSMA205W

DATE: MAY 08, 2019

IC : 649E-SMA205W

10.6.2.

P1/4-DOPSK Mode

ENHANCED DATA RATE PI/4-DQPSK MODULATION

BE Keysight Spectrum Analyzer - Swept SA

B =S

E’I/4-DQPSK] Low Channel BandEdge

RL [ RF [s0a DbC [ CORREC |

| SENSE:INT] |

ALIGN AUTO [

01:33:06 AM Apr30, 2019

IFGain:Low

PNO: Wide +#—

Trig: Free Run
Atten: 30 dB

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

TRACE 34506
TYPE| M arasasas
DET|F

10 dBidiv. Ref 20.00 dBm
JLog

Mkr1 2.399 546 0 GHz
-40.234 dBm

0.0

0.ao

-0

PR |

=200

300

-40.0

500 W

600

-7na

Center 2.400000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts

IMSG

STATUS

P1/4-DQPSK] Low Channel Spurious

BN Keysight Spectrum Analyzer - Swept SA ==
RL RF [s00 DbC | CORREC | [ SENSE:INT] | ALIGN AUTO 02:55:01 PM Apr30, 2018
r ‘ #Avg Type: RMS TRACE[| 23456
PNO: Fast -»— Trig: Free Run Avg|Held: 100/100 TYPE|M WA
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.198 9 GHz
{0 gBici__Ref 20.00 dBm -40.147 dBm
10.0
0.00
100 1207 G
200
300
40,0 ’
500 Bl S i Bl
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

7.119dBm
-40.147 dBm

Mw FUNCTION | FUNCTION WIDT™

m

L

N f 24017 GHz

N f 26.198 9 GHz
3
4
5
6
7
8
9
10
11
<
MsG

STATUS
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REPORT NO: 4788962183 -E4V2

FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

P1/4-DQPSK] Mid Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA =
RL [ RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 01:31:51 AM Apr30, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide ~#— Trig: FreeRun Avg|Hold: 100/100 TYPE[M AR
IFGain:Low Atten: 30 dB DET|P 1N N
Mkr1 2.441 002 50 GHz
10 aBjdiv  Ref 20.00 dBm 7.934 dBm
JLog
10.0 $
0.0o
-10.0 T2 07 e
200
-30.0
-40.0
-50.0
-60.0
700

Center 2.441000 GHz
Res BW 100 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts

#VBW 300 kHz

IMSG STATUS
P1/4-DQPSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA (===
RL | RF [s0@ DbC | CORREC | | SENSE:INT] | ALIGN AUTO | 02:57:21 PM Apr30, 2018
r ‘ #Avg Type: RMS TRACE[1 23456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE| M
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.331 3 GHz
0g5ici__Ref 20.00 dBm -40.328 dBm
10.0
0.00
100 1207 dEmf
200
-30.0
-400 q
E00 b—rm L L sl .
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts

1 N f
N

2.440 8 GHz
26.331 3 GHz

f

-
SOV~ AW

X [ v [ Fuxcron [runcronwon

FUNCTION VALUE

7.8056 dBm
-40.328 dBm

I

<

[0 ]

STATUS
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REPORT NO: 4788962183 -E4V2
FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

PI/4-DQPSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA =
RL [ RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 01:44:23 AM Apr30, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide ~#— Trig: FreeRun Avg|Hold: 100/100 TYPE[M AR
IFGain:Low Atten: 30 dB DET|P 1N N
Mkr1 2.485 702 5 GHz
10 aBjdiv  Ref 20.00 dBm -47.915 dBm
JLog
10.0
0.0o
-10.0 707 a3
200
-30.0
400 —
E00 e = S P N NPT W IS VI DV
-60.0
700

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 5.333 ms (20001 pts

Span 10.00 MHz

IMSG STATUS
P1/4-DQPSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA =R
RL | RF [s0@ DbC | CORREC | | SENSE:INT] | ALIGN AUTO | 02:58:36 PM Apr30, 2018
r ‘ #Avg Type: RMS TRACE[1 23456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE| M
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.134 1 GHz
10 g5ic__Ref 20.00 dBm -40.743 dBm
10.0
0.00
100 12.07 dEmf
200
-30.0
-400 ‘
E00 b el i o
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MRRWODHTRCSC] X ] ¥ | FUNCTON ] FUNCTON WO FURCTION VALUE =
1 N f 24798 GHz 6.590 dBm
N f 26.134 1 GHz -40.743 dBm

-
SOV~ AW

I

4| [0

STATUS
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REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASLSMA205W IC : 649E-SMA205W

BandEdge Emission at PI/4-DOPSK Hopping Mode

P1/4-DQPSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 01:42:57 AM Apr 30, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| Mttt
IFGain:Low Atten: 30 dB DET|P NNNN M
Mkr1 2.399 954 5 GHz
10dB/dly  Ref 20.00 dBm -39.932 dBm
fLog
10.0
0.00
-100 —T2107 agm
200
300
400 ‘
50,0 ookt vtk
0.0
700
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
BE Keysight Spectrum Analyzer - Swept SA (=0 =
RL | RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 01:46:42 AM Apr30, 20189
#Avg Type: RMS TRACE 3456
PNO: Wide -#— Trig: FreeRun Avg|Hold: 100/100 TYPE| MArfrAnis
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.484 346 0 GH=
10dBidiv  Ref 20.00 dBm -47.171 dBm
JLog
10.0
0.00
-10.0 “TZ07 aem
200
300
400 - ‘
A0 " ‘ Cog L - - T
£0.0
700
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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FCC ID: ASBLSMA205W

DATE: MAY 08, 2019

IC : 649E-SMA205W

10.6.3.

8PSK Mode

ENHANCED DATA RATE 8PSK MODULATION

BE Keysight Spectrum Analyzer - Swept SA

B =S

ESPSK] Low Channel BandEdge

RL [ RF [s0a DbC [ CORREC |

| SENSE:INT]

| ALIGN AUTO [

01:49:35 AM Apr30, 2019

IFGain:Low

PNO: Wide -w~ 1rig: FreeRun

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

Atten: 30 dB

TRACE 34506
TYPE| M arasasas
DET|P NNNNN

10 dBidiv. Ref 20.00 dBm
JLog

Mkr1 2.399 525 0 GHz
-42.091 dBm

0.0

0.ao

-0

T e

=200

300

-40.0

500

600

-7na

Center 2.400000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts

IMSG

STATUS

8PSK] Low Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA

SRR

RL [ RF [s00 DbC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:02:14 PM Apr30, 2018
r ‘ ) #Avg Type: RMS TRACE[IT2345 6
| PNO: Fast . Trig: F.ree Run Avg|Hoeld: 100/100 T;EE I\P'Iwrrwww
IFGain:Low Atten: 30 dB
Mkr2 26.155 2 GHz
||1L%gB!div Ref 20.00 dBm -40.856 dBm
10.0
000
100 1205 B
200
-30.0
-40.0 .
00— soLa s S i i
600
700

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz

7.644 dBm
-40.856 dBm

Mw FUNCTION | FUNCTION WIDT™

Sweep 973.3 ms (40001 pts

m

L

N f 24017 GHz

N f 26.155 2 GHz
3
4
5
6
7
8
9
10
11
<
MsG

STATUS

Page 46 of 82

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: 4788962183 -E4V2
FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

8PSK] Mid Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o)
RL [ RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 01:48:26 AM Apr30, 2018
#Avg Type: RMS TRACE| 3456
PNO: Wide -»— 1rig: FreeRun Avg|Held: 100/100 TYPEI\P'I"."_
IFGain:Low Atten: 30 dB DET|P 1N N
Mkr1 2.440 842 00 GHz
10 dBidiv  Ref 20.00 dBm 7.946 dBm
JLog
10.0 ‘
0.0o
-10.0 EPIEY S
200
-30.0
-40.0
-50.0
-60.0
700

Center 2.441000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts

IMSG STATUS
8PSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA (===
RL | RF [s0@ DbC | CORREC | | SENSE:INT] | ALIGN AUTO | 03:04:22 PM Apr30, 2018
r ‘ #Avg Type: RMS TRACE[1 23456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE| M
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.270 4 GHz
0g5ici__Ref 20.00 dBm -40.442 dBm
10.0
0.00
100 12.05 el
200
-30.0
-400
SE00 i b e L LT b
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[FRRWODHTRCSC] X ] ¥ | FUNCTON ] FUNCTON WO FURCTION VALUE =
1 N f 2.440 8 GHz 7.881 dBm
N f 26.270 4 GHz -40.442 dBm

-
SOV~ AW

I

4| [0

STATUS
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FCC ID: ASLSMA205W IC : 649E-SMA205W
8PSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA =l =)
RL [ RF [soe bc | correc | | SENSE:INT] | ALIGN AUTO | 01:54:19 AM Apr30, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide ~#— Trig: FreeRun Avg|Hold: 100/100 TYPE[M AR
IFGain:Low Atten: 30 dB DET|P 1N N
Mkr1 2.484 449 0 GHz
10gB/ly  Ref 20.00 dBm -48.010 dBm
JLog
10.0
0.0o
-10.0 T 05 S|
200
-30.0
-40.0
s0.0 _q__ S DU M A
-60.0
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
8PSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA (===
RL | RF [s0@ DbC | CORREC | | SENSE:INT] | ALIGN AUTO | 03:12:07 PM Apr30, 2018
r ‘ #Avg Type: RMS TRACE[1 23456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE| M
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.324 6 GHz
10 g5ic__Ref 20.00 dBm -40.008 dBm
10.0
0.00
100 1205
200
-30.0
-40.0 q
Ru) ) el R
-50.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
|-— FURCTION VIDTH FURCTION VALUE =
1 N f 2.479 8 GHz 6.748 dBm
N f 26.324 6 GHz -40.008 dBm
3
4
5 E
6
7
8
9
10 |
11 o
4 I, ] +
IMSG STATUS
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FCC ID: ASLSMA205W IC : 649E-SMA205W

BandEdge Emission at 8PSK Hopping Mode

8PSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 01:52:52 AM Apr 30, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| Mttt
IFGain:Low Atten: 30 dB DET|P NNNN M
Mkr1 2.399 522 5 GHz
10 dBidiv  Ref 20.00 dBm -42.178 dBm
fLog
10.0
0.00
-100 T2 aum)
200
300 O .
400 ‘
50,0 Bttt it s A
0.0
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
8PSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA (=R
RL | RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 01:56:47 AM Apr30, 20189
#Avg Type: RMS TRACE 3456
PNO: Wide -#— Trig: FreeRun Avg|Hold: 100/100 TYPE| MArfrAnis
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.484 635 0 GH=
10dBidiv  Ref 20.00 dBm -48.412 dBm
JLog
10.0
0.00
-10.0 EPAEY ST |
200
300
400
A0 LT Y VAR ‘, 'FRRNEY. FOVSRr U TR TR WP L W PRV Y WA W L1 T [P PO T
£0.0
700
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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FCC ID: ASBLSMA205W IC : 649E-SMA205W

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7 (Receiver)

IC RSS-GEN Clause 8.10

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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FCC ID: ASBLSMA205W IC : 649E-SMA205W

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 =1/0.002879S = 347Hz.

The minimum VBW was 347Hz, but test receiver(ESU40) couldn’t set value 347Hz. Due to this
reason, testing VBW was set to 500Hz(Worst cases).

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

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

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

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

11.2.

11.2.1.

TRANSMITTER ABOVE 1 GHz

BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 "JU_ SUWON Lab Chamber 2

25 fpr 2819

Restr icted Bandedge

Froject Number:4788962183

16:17.:86

115 |Client: Somsung
Config:EUT / AC Adapter / Earphone
Mode:BT_GFSK_BE_H_z482
185 | Tested by:45585
N
a5 ‘
£ B5
o
L
‘E _
£ 15}
E
3 65
@ i ‘
¥ glfverage Limit (dBuUim ; 2 i
s ol e e Ao g b AN e e s e Mot g
-
45 43 Wi I
ISV S U, SUPUVUVSTIUIUG: APPSO SURPOVIUUI. SSR=.fC JUON SOPAV g
-
2.3 18.5MH=z/ 2.415
Frequency (GHz)
F""T‘ (BHz) REMAJBU Ref/Attn Dnh'-hrj Mode Sweep Pta  #5upa/M ange (GHz) REW UEU Ref/fttn .‘)rlm-;-) Made Sweap Pts  #Sups/Made t
MRS e e P ide  Rebi BT e T el S
Trace Markers
Marker Frequency Meter Det 3117_00168717 10dB[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 42.16 Pk 31.6 -20.8 52.96 74 -21.04 178 297 H
2 *2.357 44.07 Pk 31.6 -20.8 54.87 - - 74 -19.13 178 297 H
3 *2.39 30.18 VA1T 31.6 -20.8 40.98 54 -13.02 178 297 H
4 *2.389 31.04 VALT 31.6 -20.8 41.84 54 -12.16 178 297 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

Page 52 of 82

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential

FORM ID: FCC_15C

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019
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VERTICAL PEAK AND AVERAGE PLOT

IjU_ SUWON Lab Chamber 2 25 Apr 2819 16:32:35

Restricted Bandedgs

: Project Number:4788962183
115 ; TClHient : Somsung
H Config:EUT / AC Adapter / Earphone

Mode:BT_GFSK_BE_U_2482

185 i e Tested by:45585
o S0 S0P OO SO OP N OOT O SOO OO TPt OO P UOTR OO PPNt OSSP UPTUOTNE SOORUPUOTUOPTRY i NOOSSPPOO

§ 85

"

i

=

E

i

3 &5

2 65

=

Average Limit CdBul

w
a
i
3
E
-
3
3
=N}
-
i

ik

43
O
35
2.3l 18.5MH=z/ 2.415
FPE@UBHCH (GH=z)
Ranga (BHz) REMAUBU Ref/fittn  Det/fivg Mode - Pis  tiups/Mode FPositien Range (GHz) B VB Ref/fittn  Det/fvg Made Sueep Pts  #Sups/Mode  Fosition
Trace Markers
Marker Frequency Meter Det 3117_00168717 10dB[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 41.84 Pk 31.6 -20.8 52.64 - - 74 -21.36 133 380 \Y
2 *2.389 443 Pk 31.6 -20.8 55.1 - - 74 -18.9 133 380 \Y
3 *2.39 30.27 VALT 31.6 -20.8 41.07 54 -12.93 - - 133 380 \%
4 *2.389 31.04 VALT 31.6 -20.8 41.84 54 -12.16 - - 133 380 \%

* - 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

Page 53 of 82

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: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASBLSMA205W IC : 649E-SMA205W

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 )5U_ SUWON Lab Chamber 2 25 Apr 2819 15:49:33

Restricted Bandedge

- Project Number:4788962183
L SRR SN S—| Client: Somsung
Config:EUT / AC Adopter / Eorphore
H Mode:BT_GFSK_BE_H_Z488
185 -...| Tested by:45585

A/m) Horizonta

(B

45 =
N—-— S PRSPPI T . A A A g P S b A A h i S ST Ny S S "
a5
2.46 8. 3MH=z/ £.563
Frequerncy (GHz)
Fangs (Bilz) FE/USU Ref/Attn  Dat/Avg Mode Sueep Fis fups/fode Fosition Range (GHz) RBU/ Ul Ref/fttn  Del/fvg Hade g Fls #ups/thde Fosilion
VIE-2561  HCBE/M 1S PEAK/LogPurVideo Messcliutod 831 MAKH 29 dags 120 ¢ 2:2 1 S 112 KA 14 ¢ SEs/REN BB1  1/1F [E

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 3117_00168717 10dB[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 *2.484 47.28 Pk 319 -20.6 58.58 - - 74 -15.42 29 129 H
2 *2.485 49.97 Pk 319 -20.7 61.17 - - 74 -12.83 29 129 H
3 *2.484 31.13 VAIT 319 -20.6 42.43 54 -11.57 - - 29 129 H
4 *2.486 31.26 VAIT 319 -20.6 42.56 54 -11.44 - - 29 129 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: 4788962183 -E4V2
FCC ID: ASBLSMA205W

DATE: MAY 08, 2019

IC : 649E-SMA205W

VERTICAL PEAK AND AVERAGE PLOT

1 )5U_ SUWON Lab Chamber 2 25 Apr 2819 16:84:22
Restricted Bandedgs
- Project Number: 4788962183
L2 e “TIClient : Somsung
Config:EUT / AC Adapter / Earphare
HMode:BT_GFSK_BE_U_2488
T ] OSSO SUOOOOSS SR ASSSSSOON SOUOURSSSSSSSSSSSOOs SUUUMUASSSSSSSOOSOOOs NSRS SO | Tested by:45585
o ] O OSSOSO
B B85
;
i
> 75
e
.
= e
g b i
= :
i Averg mit CdBUU/m]
55 i ‘ L i i
R Ve i e T T TIPS S I e T T
45 4
3 g
35 ..........
2.46 T8, 3MHz/ 2. 563
FPE@UBHCH (GH=z)
Ranga (BHz) B AUBU Ref/fittn  Det/fivg Mode Swesp Pts  $iups/Mode Position Range (GHz) RBU/ VB Ref/fittn  Det/fvg Made Pts  #Sups/Mode  Fosition
Trace Markers
Marker Frequency Meter Det 3117_00168717 10dB[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 *2.484 41.12 Pk 31.9 -20.6 52.42 74 -21.58 281 151 v
2 *2.49 44.25 Pk 31.9 206 55.55 - - 74 -18.45 281 151 v
3 *2.484 30.66 VALT 319 -20.6 41.96 54 -12.04 281 151 v
4 2.563 30.9 VALT 32 203 42.6 54 -11.4 281 151 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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REPO

FCC ID: ASLSMA205W

RT NO: 4788962183 -E4V2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

] .‘HLL SULCON Lok Chamber 2 25 Apr 28109 18:21:56
=}
Radioted Emissions 3-Meters
- Project Number:4788352183
) 000NN 50O OSSO SIS SSON SSRS Clions  Someung
Config:EUT / AC Adopter / Earphone
Mode :BT_GFSK_HARM_2482
ag Tested by: 45585
868
E
© L
=
L
C
$ co
— Bvg it (dBulU/m)
.E =
3 sp
%? - J, Lol
= | MM- M
46
38
28 i
| S — — - —_—— —_h
Fregquency (GHz)
Rarge () REU/UB Ref/Attn  Det/Avg Mode Sumep Fts  #5ups/Mode  Fosition | Ronge (GHz) REA/UEL Ref/Btin  Det/fug Hode Cueep Fts  ASups/Mode  Fasidion
3 IHC-EB)/3k 112718 PERK/LogPur-Video  BneecChuto) OB MAKH SEhegs| 3:3-18 MG/ 8 PERKALoPur-Viden  Soinsectfuto) 1ok PRI B-3Pekege. 25
HMLL SUWON Lok Chamber 2 25 Apr 28109 18:21:56
=}
Radiated Emissions 3-Meters
. Fro ject Number:4788962183
6@ Clitnt: Somsung
Config:EUT / AC Adopter / Earphone
Mode BT _GFSK_HARM 2482
| OO0 O OO0 SO SO PUSSSSSSIOPOTOOS NESSSSRSOPON SOOI Tested by:45585
[15]
g 7B
e
C
i
> = ] Ot SO ST SO
2 Avg Limit (dBul/m)
~
2 IS
e T
=
H LB
408 i3 @7,
2 i : H
S g H
38
24
1 - = - - - - 1Bs - E]
Frequency (GHz)
Range (GHz) REU/UBW Ref/Attn  Dei/fivg Mode Sweep Ptz #Sepa/Mode  Position Ronge (EHz) REW VB Ref/Btin  Det/fivg Node Suzep Ptz $5up2/Mode  Position |

DATE: MAY 08, 2019
IC : 649E-SMA205W

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: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASBLSMA205W IC : 649E-SMA205W

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 * 4,806 27.87 PK 34 -28 33.87 - - 74 -40.13 0-360 250 H
4 7.21 26.21 PK 36.1 -25.3 37.01 - - 74 -36.99 0-360 150 H
5 9.602 253 PK 37 -21.9 40.4 - - 74 -33.6 0-360 150 H
2 *4.8 28.07 PK 34 -28 34.07 - - 74 -39.93 0-360 150 \
3 7.207 26.84 PK 36.1 -25.4 37.54 - - 74 -36.46 0-360 150 \
6 9.613 24.64 PK 37 -21.8 39.84 - - 74 -34.16 0-360 250 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
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REPORT NO: 4788962183 -E4V2
FCC ID: ASLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

MID CHANNEL HORIZONTAL

1“HUL SULCON Lok Chamber 2 25 Apr 28109 18:46: 82
a
Radioted Emissions 3-Meters
- Project Number:4788352183
7] | 0000000 5SSOSO NSO OSSR €1 int s Samemg
Config:EUT / AC Adopter / Earphone
Mode : BT_GFSK_HARM_2441
95 Tested by: 45585
8a
E
o
M
L
] T S
~ Avg Limit (dBul/m)
E
D:; 548
@
S WM
44
38
28
| e — — - —_————— Sm—Y
Fregquency (GHz)
Range (GHz) REU/UBW Ref/Attn  Dei/fivg Mode Sweey Ptz #Sepa/Mode Position Ronge (EHz) LR Ref/Btin  Det/fvg Node Suzep Ptz $5up2/Mode  Position
3 IM(-6dB)/38h 11218 PEA/LogPur-Vidko Slesectfute) EOB1  MAWH B-36Bdegs| 3:3-18 NG/ 87/ PEFK/LoPur-Video  Gnsec(iutal gk WOMH B HBegs 29
1“HUL SULCON Lok Chamber 2 25 Apr 28109 18:46: 82
a
Radioted Emissions 3-Meters
- Project Number:4788352183
7] | 0000000 5SSOSO NSO OSSR €1 int s Samemg
Config:EUT / AC Adopter / Earphone
Mode : BT_GFSK_HARM_2441
DA e e Tested by: 45585
[15]
B 7B
o
L
0
> E]DI
2 fug it CdBuU/m)
>
>
£ SE ..........
o
=]
40 3 o
2! i
=
38
28
! - - - - T T s
Freguency (GHz)
Rarge (GHz) LB Ref/ttn  Ded/fivg Mede Sumep Fis  #5ups/Mode Position | Renge (GH2) (e Ref/Btin  Det/fug Hode Susep Fi=  f5ups/Mode  Fosition |

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

which was at least 20dB below the specification limit.
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REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASBLSMA205W IC : 649E-SMA205W

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 *4.877 28.53 PK 34 -27.9 34.63 - - 74 -39.37 0-360 150 H
4 *7.321 26.26 PK 36.2 -24.9 37.56 - - 74 -36.44 0-360 150 H
5 9.772 24.67 PK 37.2 -21.7 40.17 - - 74 -33.83 0-360 150 H
2 *4.881 28.31 PK 34 -27.9 34.41 - - 74 -39.59 0-360 150 \
3 *7.322 26.37 PK 36.2 -24.9 37.67 - - 74 -36.33 0-360 250 \
6 9.764 24.05 PK 37.2 -21.5 39.75 - - 74 -34.25 0-360 150 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
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REPORT NO: 4788962183 -E4V2
FCC ID: ASLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

HIGH CHANNEL HORIZONTAL

1-‘uUL SULCON Lok Chamber 2 25 Apr 28109 11:85:14
a
Radioted Emissions 3-Meters
- Project Number:4788352183
7] | 0000000 S0 NSO OSSR Clions  Someung
Config:EUT / AC Adopter / Earphone
Mode :BT_GFSK_HARM_2488
95 Tested by: 45585
8a
E
o
M
L
L ,,—,—
~ Avg Limit (dBul/m)
E
3:* 548
@
T
4HMW
38
28
| SE— — — - —_————— Sm—Y
Fregquency (GHz)
Range (GHz) REU/UBW Ref/Attn  Dei/fivg Mode Sweey Ptz #Sepa/Mode Position Ronge (EHz) LR Ref/Btin  Det/fvg Node Suzep Ptz $5up2/Mode  Position
3 IM(-6dB)/38h 11218 PEA/LogPur-Vidko Slesectfute) EOB1  MAWH B-36Bdegs| 3:3-18 NG/ 87/ PEFK/LoPur-Video  Gnsec(iutal gk WOMH B 36Bgegs 19
1-‘uUL SULCON Lok Chamber 2 25 Apr 28109 11:85:14
a
Radioted Emissions 3-Meters
- Project Number:4788352183
7] | 0000000 5SSOSO NSO OSSR Clions  Someung
Config:EUT / AC Adopter / Earphone
Mode :BT_GFSK_HARM_2488
DA Tested by: 45585
[15]
B 7B
o
L
0
> E]ﬁl
2 fug it CdBuU/m)
>
>
IE SE ..........
o
&
...... 3
40 " 3 .
=
o
38
28
! - 7 - - - T T s
Freguency (GHz)
Rarge (GHz) LB Ref/ttn  Ded/fivg Mede Sumep Fis  #5ups/Mode Position | Renge (GH2) (e Ref/Btin  Det/fug Hode Susep Fi=  f5ups/Mode  Fosition |

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

which was at least 20dB below the specification limit.
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REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASBLSMA205W IC : 649E-SMA205W

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 *4.953 28.23 PK 34.1 -27 35.33 - - 74 -38.67 0-360 250 H
4 *7.444 26.12 PK 36.2 -24.1 38.22 - - 74 -35.78 0-360 250 H
5 9.922 23.6 PK 37.4 -20.9 40.1 - - 74 -33.9 0-360 150 H
2 *4.959 27.09 PK 34.1 -27.1 34.09 - - 74 -39.91 0-360 250 \
3 *7.44 26.47 PK 36.2 -24 38.67 - - 74 -35.33 0-360 250 \
6 9.922 23.85 PK 37.4 -20.9 40.35 - - 74 -33.65 0-360 150 \

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

Page 61 of 82

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: 4788962183 -E4V2
FCC ID: ASBLSMA205W

DATE: MAY 08, 2019

IC : 649E-SMA205W

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

11.2.2.

HORIZONTAL PEAK AND AVERAGE PLOT

N

SUWON Lab Chamber 2
T, LL% ambe :

Restricted Bandedge

Project Number:4788962183

25 fpr 2819

14:26:54

"5 | SNSRI SNSRI SN S Client: Somsung
Conflig:EUT / AC Adopter / Earphone
Mode:BT_BPSK_BE_H_Z482
185 -...| Tested by:45585
) Al
T S S SO SO “. oot
A

o [ ;
s -t
o
N
5 o5
< /5
3 65
c ; H H ;

| Bverage Limit CdBuUim i 2

55 ot ; i | 5

¥ T I | P T W L

45 5 5 | s

35 -

2.31 T8.5MH=/ 2,415

Frec.uEmcH (GH=z)
Fanga (BHz) B AUBU Ref/fittn  Det/fivg Mode Swesp Pts  $iups/Mode Position Range (GHz) RBU/ VB Ref/fittn  Det/fvg Made Pts  $Supe/Mode i
1:2.01-2.415 1MC-638) /3 1 PEAK/LeqPurVideo  Bmssclfule) B8 HRKH 6 degs 144 73124 L] 588 1S [ 1 L
Marke Frequency Meter Det 3117_00168717 10dB[dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading. Reading (dB) (d8B) (Degs) (em)
(dBuV) (dBuV/m)

1 *2.39 40.67 Pk 31.6 -20.8 51.47 74 -22.53 346 144 H 1
2 *2.384 44.36 Pk 31.6 -20.8 55.16 - - 74 -18.84 346 144 H 2
3 2.39 30.29 VAIT 316 -20.8 41.09 54 -12.91 - 346 144 H 3
4 2.356 31.08 VAIT 316 -20.8 41.88 54 -12.12 346 144 H 4

* - 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: 4788962183 -E4V2

FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

VERTICAL PEAK AND AVERAGE PLOT

| ’JI_)U_ SUWON Lab Chamber 2 ) 25 Apr 2819 14:53:45
Restricted Bandedgs
. Project Number:4788962183
1S “|Client:Somsung
Config:EUT / AC Adapter / Earphone
Mode:BT_BFSK_BE_V_Z2482
| O U OOt O SO S Tested by:45585
2 OO OSSO SOUSUOUUOUOOOOOOR RSSO OSSR SO
B 85
;
0
> 75
: f :
- ;
3 & i
3 65 1
3 ; ;
Pverage Limit Ui m 1
e : i
e e e, e - — Sl i
45 z 3
o =
35
2,31 8. 5MH=z/ 2.415
FPE@UBHCH (GH=z)
Ranga (BHz) B AUBU Ref/fittn  Det/fivg Mode Swesp Pts  $5ups/Mode Pu§ltlm : Range (GHz) REW/ UBL Ref/fittn  Det/fvg Made Pts  #Sups/Mode  Fosition
Trace Markers
Marker Frequency Meter Det 311700168717 Tods(ds) C Corr (48] Corrected Average Limit (dBav/m) Wargin Peak Limit (dBuV/m) P Margin Azimath Feight Polarity
(6H2) Reading Reading (@B) (@8) (Degs) (cm)
(dBwY) (dBuv/m)
1 *2.39 41.63 Pk 316 -20.8 52.43 74 -21.57 254 110 \ 1
2 *2.313 44.43 Pk 315 -20.9 55.03 - - 74 -18.97 254 110 \2 2
3 *2.39 30.6 VALT 31.6 -20.8 41.4 54 -12.6 - 254 110 \2 3
4 *2.365 31.04 VAIT 316 -20.8 41.84 54 -12.16 254 110 \ 4

* - 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: 4788962183 -E4V2

FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

IjU_ SUWON Lab Chamber 2

A/m) Horizonta
|
u

(B

25 Apr 2819 15:13:55
Restricted Bandedge
Project Number:4788962183
.................................. €1 1ans : Somsung
Conflig:EUT / AC Adopter / Earphone

Mode:BT_BPSK_BE_H_Z488
.| Tested by:45585

45 3 :
| S PRS- SRR [ N - i T i e PR T T e P -
35
2.46 T8.3MH=z/ 2.563
Frec.uEmcH (GH=z)
r’m\:p (BHz) REMAUBU Ref/fttn D*L’Q‘B Mode - Pis  tiups/Mode FPositien Rurl!u (GHz) RBW VB Ref/fittn :pua-.., Made Pis a{..w Mode Fosition
1:2746-2 563 Mi-638) /3 n PEAK/LogPurVidse  Bmssclfute) @881 HRXH 29 dege 127 ¢ L 50 1n2/s F it N bR 17
Trace Markers
Marke Frequency Meter Det. 3117_00168717 10dB[dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading. Reading (dB) (d8B) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 58.03 Pk 319 -20.6 69.33 74 -4.67 29 127 H 1
2 *2.484 58.22 Pk 319 -20.6 69.52 - 74 -4.48 29 127 H 2
3 *2.484 31.47 VALT 319 -20.6 42.77 54 -11.23 29 127 H 3
4 *2.484 31.72 VALT 319 -20.6 43.02 54 -10.98 29 127 H 4

* - 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: 4788962183 -E4V2
FCC ID: ASBLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

VERTICAL PEAK AND AVERAGE PLOT

'\D'SU_ SUWON Lab Chamber 2 25 Apr 2819 15:31:37
Restricted Bandedgs
. Project Number:4788962183
L S S “7ICHient : Somsung
Config:EUT / AC Adapter / Earphone
Mode:BT_BFSK_BE_UV_Z2488
1 [ A USSR NSRS SO S S Tested by: 45585
95!
B 85
;
0
> 75
£
-
=
@
<

45 4
g N
35
2.46 TH. 3MHz/ 2.563
FPE@UBHCH (GH=z)
Ranga (BHz) B AUBU Ref/fittn  Det/fivg Mode Swesp Pts  $iups/Mode Position Range (GHz) RBU/ VB Ref/fittn  Det/fvg Made Pts  #Sups/Mode  Fosition
Trace Markers
Marker Frequency Meter Det 3117_00168717 10dB[dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth’ Height Polarity’
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 41.14 Pk 31.9 -20.6 52.44 74 -21.56 280 151 \ 1
2 *2.484 50 Pk 31.9 -20.6 61.3 - - 74 -12.7 280 151 \ 2
3 *2.484 30.36 VALT 31.9 -20.6 41.66 54 -12.34 280 151 \ 3
4 2.562 30.84 VALT 32 -20.3 42.54 54 -11.46 280 151 \ 4

* - 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: 4788962183 -E4V2
FCC ID: ASLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

HnU_ SUWON Lab Chamber 2 25 Apr 2819 13:19:017
Radiated Emissions 3-Meters
Project Number:4788962183
L Cl ient : Somsun
Config:EUT / BC Adapter / Earphone
Made :BT_8PSK_HARM_2482
B Tested by: 45585
80
o
T 4
o
I
5
- =1
- Avg Limit (dBuU/m)
E
= 5 [ -
3
@ H e |
- M |
= : L5
48 i o | ;
| ™
pAjrer T e i - o
-
28
1 18 18
Frequercy (GHz)
Range (G} FELB Ref/Aten  Det/Avg Mode Suocp Fia Tops/ode  Position Ronge (GHz) R/l Ref/Fitn Dot /Avg Fade Swcep Pz dups/thic  Fosition
-3 1HiC-5:38)./38 218 PERK/logPur-Video  lmsectéuto) EA3I  HAXH B-360degs 58| 3:3-18 IMC-b2/3% BT/ FEM/LocPur-idea  SBnsec(uto) 16k MMM B-ildegs 250 of
HnU_ SUWON Lab Chamber 2 25 Apr 2819 13:19:017
Radiated Emissions 3-Meters
Project Number:4788962183
L2 Cliant :Samsun
Config:EUT / AC Adapter / Earphore
Made:BT_8PSK_HARM_2482
9g Tested by: 45585
BE
I A S kA O . . i .
"
L
o
= 66
& Avg Limit (dBul/m)
I
2 st}
Z
48 3 E 4
- = e
& ;
36
DBl eeeeeeseeeeeessaseeeeeeeeenesaas e eessaa e e £ e
1 18 18
Frequency (GHz)
Range (2} RELBU Ref/Atin  Det/Avg Mode =3 Fis ¥oups/fode  Position flange CGHiz) U/l Ref/Bttn  GeL/Avg Fade Sucep Fis  dSups/thde  Fosition |

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

which was at least 20dB below the specification limit.
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REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASBLSMA205W IC : 649E-SMA205W

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 *4.803 27.81 PK 34 -28 33.81 - - 74 -40.19 0-360 150 H
4 7.208 26.6 PK 36.1 -25.3 37.4 - - 74 -36.6 0-360 150 H
5 9.605 24.63 PK 37 -21.8 39.83 - - 74 -34.17 0-360 150 H
2 *4.808 27.48 PK 34 -28.1 33.38 - - 74 -40.62 0-360 250 \
3 7.207 27.05 PK 36.1 -25.4 37.75 - - 74 -36.25 0-360 250 \
6 9.613 24.5 PK 37 -21.8 39.7 - - 74 -34.3 0-360 150 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Peak - Peak Detector
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REPORT NO: 4788962183 -E4V2
FCC ID: ASLSMA205W

DATE: MAY 08, 2019
IC : 649E-SMA205W

MID CHANNEL HORIZONTAL

'\Iﬁu_ SUWON Lab Chamber 2 25 Apr 2819 11:56:19
Radiated Emissions 3-Meters
Project Number:4788962183
L2 Clicnt :Samsung
Config:EUT / AC Adapter / Earphore
Made:BT_8PSK_HARM 2441
9g Tested by: 45585
80
o
T 78
o
"
5
2 e
. Avg Limit CdBul/m)
E
Y o T S T SR B
= 5
<8 : L
36 H
DBl eeeeeeseeeeeessaseeeeeeeeenesaas e eessaa e e £ e
1 18 18
Frequercy (GHz)
Range (G} FELB Ref/Aten  Det/Avg Mode Suocp Fia Tops/ode  Position Ronge (GHz) R/l Ref/Fitn Dot /Avg Fade Swcep Pz dups/thic  Fosition
-3 1HiC-5:38)./38 218 PERK/logPur-Video  lmsectéuto) EA3I  HAXH i-36degs 50| 3:3-18 IMC-b2/3% BT/ FEM/LocPur-idea  SBnsec(uto) 16k MMM B-ildegs 150 of
IHOLL SUWOM Lab Chamber 2 25 Apr 28183 11:56:19
Radiated Emissions 3-Meters
Project Number:4788962183
L Cl ient : Somsun 5
Config:EUT / BC Adapter / Earphone
Made :BT_8PSK_HARM 2441
B Tested by: 45585
BE
I e R B e S T T
"
L
o
= 6B
& Avg Limit (dBul/m)
S
2 S6
=z H
4P i i i - 3 el
H 2 ; &2
=
-
28
1 4] 18
Frequency (GHz)
Rane (6011 RELAE Ref/fitn Det/Avg fode Seeer Fta #apafods  Fosition ange (@1 R/ Ref/Ritn  Get/Avg Fad= == Pis  #upa/thds  Fosition |

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

which was at least 20dB below the specification limit.
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REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASBLSMA205W IC : 649E-SMA205W

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 *4.881 28.52 PK 34 -27.9 34.62 - - 74 -39.38 0-360 150 H
4 *7.324 25.66 PK 36.2 -24.9 36.96 - - 74 -37.04 0-360 150 H
5 9.769 24.79 PK 37.2 -21.6 40.39 - - 74 -33.61 0-360 150 H
2 *4.881 28.97 PK 34 -27.9 35.07 - - 74 -38.93 0-360 250 \
3 *7.325 26.78 PK 36.2 -24.9 38.08 - - 74 -35.92 0-360 250 \
6 9.766 23.85 PK 37.2 -21.6 39.45 - - 74 -34.55 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector
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REPORT NO: 4788962183 -E4V2 DATE: MAY 08, 2019

FCC ID: ASLSMA205W IC : 649E-SMA205W
HIGH CHANNEL HORIZONTAL
| IQUL SUWON Lab Chamber 2 29 Apr 2819 11:33:28
| | Radioted Emissions 3-Meters
180 Proloct fanber 4Tz
i Config:EUT / BC Adopter / Eorphans
H Mode:BT_BPSK_HARM_2488
apg Tested by 45585
515
©
t 79
o
N
n
2 66
- mit CdBul/m)
N
3 =L
= MW M
- N i ! =
ag : ‘ 4 PP
. ) W
- i s
36
26
1 I s
Freqguency (GHz)
Rangs (62} RPUAVEE Ref/Attn  Det/ivg Fode Sasep Pta  Fpsifode Fosition Rarge (§1z) FEW/U Aef/Rttn  Detifvg Hode Suee Pis  WupsTode FPosition
3 MC-56) /301 2118 PEAK/LogFur-Video BBmeriPuto) Al HAKH B-¥Adegs 15| 3.318 W61/ BB PEAK/LogFur-Uiden  S8Basectuto) 16k MOXH degn 250
HIGH CHANNEL VERTICAL
| IQUL SUWON Lab Chamber 2 29 Apr 2819 11:33:28
| | Radioted Emissions 3-Meters
180 Proloct fanber 4Tz
Config:EUT / BC Adopter / Eorphans
Mode:BT_BPSK_HARM_2488
apg Tested by 45585
515
E 76
.
[l
= =15}
e g Limit (dBuU/n
-
ERT:
@
2
e - g E ....................
o
@
36
26
1 I s
Freqguency (GHz)
Rangs (62} RPUAVRE Ref/Attn  Det/ivg Fode Sasep Pta  Fpsifode Fosition Rarge (§1z) FEW/U Ref/Rttn  Detifvg Hode Suee Pis  Wupsode 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: 4788962183 -E4V2 DATE: MAY 08, 2019
FCC ID: ASBLSMA205W IC : 649E-SMA205W

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 * 4,968 27.36 PK 34.1 -27 34.46 - - 74 -39.54 0-360 250 H
4 *7.44 25.56 PK 36.2 -24 37.76 - - 74 -36.24 0-360 150 H
5 9.913 23.92 PK 37.4 -21.2 40.12 - - 74 -33.88 0-360 150 H
2 *4.963 27.4 PK 34.1 -27 345 - - 74 -39.5 0-360 150 \
3 *7.44 26.39 PK 36.2 -24 38.59 - - 74 -35.41 0-360 250 \
6 9.92 23.98 PK 37.4 -21 40.38 - - 74 -33.62 0-360 150 \

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