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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, ANT+ and
NFC

MODEL NUMBER: SM-G889A

SERIAL NUMBER: R38M109WC2T (RADIATED);

R38KCO03K3LM (CONDUCTED)

DATE TESTED: MAR 06, 2019 - MAR 14, 2019

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

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

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

Approved & Released For

UL Korea, Ltd. By: Tested By:
o L

[ L L\
SungGil Park HyunSik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.

Page 5 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: 4788768228-E4V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

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.

558074 D01 15.247 Meas Guidance v05r01
ANSI C63.10-2013.

PwbhE

3. FACILITIES AND ACCREDITATION

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

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

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

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

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

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac, 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 Mode Power Output Power Output Power

[MHz] Mode [dBm] [mW]

) Average 13.371 21.73

Basic GFSK

Peak 13.559 22.69

. Average 6.629 4.60

2 402 ~ 2480 Enhanced Pi/4-DPSK Peak 5185 538
Average 6.740 4.72

Enhanced 8PSK Peak 9.801 9.55

5.2.DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes an internal antenna, with a maximum gain of -3.94 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-TA300 R37KACBOKE3SE3 N/A
Data Cable SAMSUNG EP-DN930CWE N/A N/A
Earphone SAMSUNG GH59-15097A N/A N/A

I/O CABLE

1 DC Power 1 C Type Shielded 1.2m N/A
2 Audio 2 Mini-Jack Unshielded 1.6m N/A
TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
Test software enable BT communications.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Combiner Spectrum Analyzer

Bluetooth Tester

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

Bluetooth Tester

AC ADAPTER

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

HOPPING FREQUENCY SEPARATION : ANSI C63.10, Section 7.8.2

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

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

OUTPUT POWER : ANSI C63.10, Section 7.8.5.

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

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

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

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
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
8.1.0N 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] [kHZz]
2400MHz Bands
BT | 2882 [ 3750 | 0769 | 76.9% | 1.14 | 0.347
—EKPT.QMsTemumapmryz\E’sj:&pts‘;| CORREC | [ sensem] [ agehAuTo | D5:32:24éﬁ/<f\%\m&s/

PNO: Fast ~»- 1rig: RF Burst
IFGain:Low Atten: 40 dB

#Avg Type: RMS

TRACE]
TYPE]

3456
Wy
peT|P

10 dE/div__ Ref 30.00 dBm
Lod

200

100

0.00

-10.0

-20.0

-40.0

500

-60.0

Center 2.441000000 GHz
Res BW 8 MHz #V/BW 50 MHz

[MkRmobgTrefsall  x [ Y _ ] _FUNCTION ] FUNCTIONWIDTH
1 N t 3.754ms 1292 dBm
2 M t (A 2.882ms (A} 1.93 dB
3 A1 t (A 3.750 ms (A} 0.11dB
4
5
6
7
8
9
10
1

<

STATUS,

=
@
o]

Span 0 Hz
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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 =2 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS

8.2.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHz] [MHZz] [kHz]
Low 2402 1.031 863.190
Mid 2440 1.036 894.560
High 2480 1.032 866.740
Worst 1.036 894.560

8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZ] [MHZ] [kHz]
Low 2402 1.349 1165.400
Mid 2440 1.350 1165.500
High 2480 1.352 1165.300
Worst 1.352 1165.500

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZz] [MHZz] [kHz]
Low 2402 1.31 1194.500
Mid 2440 1.314 1194.700
High 2480 1.314 1165.100
Worst 1.314 1194.700
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8.2.4.20 dB AND 99% BANDWIDTH PLOTS

GESK BANDWIDTH

20dB Bandwidth] GFSK Low Ch.

99% BandW|dth] GFSK Low Ch.

— == N — =
i 128, 2015 Pl o125, 2019
] C!meanq 2402000000 GHz Radio Suc: Nos | Camer Freq 2402000000 GHz Radio S Noma
o Run ‘AvgliHold: 1001100 e Trig: FreeRun
AIF Gain:Low !An-n Eﬂ dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
I | UL AL
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 18.3 dBm Occupied Bandwidth Total Power 7.97 dBm
955.17 kHz 863.19 kHz
Transmit Freq Error -4.071 kHz OBW Power 99.00 % Transmit Freq Error 6.382 kHz OBW Power 99.00 %
x dB Bandwidth 1.031 MHz x dB -20.00 dB x dB Bandwidth 869.6 kHz x dB -20.00 dB
so sTarus wsa —
20dB Bandwidth] GFSK Mlddle Ch. 99% BandW|dth]] GFSK Middle Ch.
— T N — =
(4:29:36 P 2026, 2015 4139507 PN agr 25, 2018
] Radio Std: None | Radio $td: None

AF Gain:Low

C!meanq 2441000000 GHz
Trig: Free Run

£hsten: 3008

‘AvgliHold: 1001100

Radio Deviee: BTS.

#IFGalnLow

Center Fraq: 2441000000 GHz
n

v Trig: FreeRu

sAtten: 30 6B

Radic Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBdiv Ref 20.00 dBm

Log

Log

ELILLA LA L)

AN
Span 3 MHz.

s

status

wsa

sTaTus.

Center 2.441 GHz Span 3 MHz Center 2441GHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 19.0 dBm Occupied Bandwidth Total Power 8.20 dBm
941.96 kHz 894.56 kHz
Transmit Freq Error -4.787 kHz OBW Power 99.00 % Transmit Freq Error 261 Hz OBW Power 99.00 %
x dB Bandwidth 1.036 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB

20dB BandW|dth] GFSK ngh Ch.

99% BandW|dth] GFSK High Ch.

wwm’ ‘Dccupied BW

=) oS e e oY
54:31.08 PM Ron 26, 2015

=}
Pl sor26, 2015

] Cemeanq 2480000000 GHz Radio Std: None | Cener Fraq: 2480000000 GHz Radio S Noma
. Run ‘AvglHold: 1001100 e Trig: Free Run
HFGaindow e Radio Device: BTS #FGainLow Sfen 3098 Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
! LY Rl bbb LG

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

Occupied Bandwidth Total Power 18.0 dBm Occupied Bandwidth Total Power 7.51 dBm

955.19 kHz 866.74 kHz
Transmit Freq Error -3.359 kHz OBW Power 99.00 % Transmit Freq Error 3.144 kHz OBW Power 99.00 %
x dB Bandwidth 1.032 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB
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Pi/4-DOPSK BANDWIDTH

20dB BandWIdth] Pi/4- DQPSK Low Ch.

99% BandWIdth] Pi/4- DQPSK Low Ch.

———

c-mrmq 2.402000000 GHz
o: Free

=
4:12:08 PM A1 26, 2018
Radio Std: None

I —

ol
PM 0r26, 2018

Center Freq: 2402000000 GHz Radio $1a Hane
ree R:

s

sTanus

. AvglHold: 100/100 e Trig: Fo
HFGalnLow sAnm oan Radio Device: BTS. HFGalnLow SAfer 3048 Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
|
i
L ALLis
Center 2.402 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms, #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 12.2 dBm Occupied Bandwidth Total Power 0.41 dBm
1.1855 MHz 1.1654 MHz
Transmit Freq Error -7.948 kHz OBW Power 99.00 % Transmit Freq Error -19.102 kHz OBW Power 99.00 %
x dB Bandwidth 1.349 MHz x dB -20.00 dB x dB Bandwidth 1.350 MHz xdB -20.00 dB

s

sTATUS

20dB BandWIdth] Pi/4- DQPSK Middle Ch.

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

———

#F Galn:Low

c-mrn-q 2.441000000 GHz
a: Free. AvgiHold: 1001100

sAnm a8

=m[r]
43400 PM 201 26, 2018
Radio Std: None

Radio Device: 8TS.

I —

#FGalnLow

ol
4. 39:43 P M 20126, 2015
Center Freg: 2.441000000 GHz Radio Std: Nane
. Trig: Free
Shtian: 3088 Radio Device: BTS

10 dBidiv

Ref 20.00 dBm

0 eBidiv

Ref 20.00 dBm

Log

Log

s

sTanus

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 13.9 dBm Occupied Bandwidth Total Power 2.07 dBm
1.1852 MHz 1.1655 MHz
Transmit Freq Error -6.604 kHz OBW Power 99.00 % Transmit Freq Error -15.831 kHz OBW Power 99.00 %
x dB Bandwidth 1.350 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB

s

sTATUS

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

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

P——

c-mrn-q 2.480000000 GHz
a: Free. AvgiHold: 1001100

=
435107 PM A1 26, 2015
Radio Std: None

ER——

. Trig: Fre

ol
157 M 20126, 2018

Center Freq: 2.480000000 GHz Radio St Hane

aFcaniow Tanisoah Radio Device: BTS SFGamiow | BAmten: 30 a Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
| |

Center 2.48 GHz Span 3 MHz Center 248 GHz B " 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 12.7 dBm Occupied Bandwidth Total Power 0.82 dBm

1.1871 MHz 1.1653 MHz
Transmit Freq Error -0.090 kHz OBW Power 99.00 % Transmit Freq Error -16.938 kHz OBW Power 99.00 %
x dB Bandwidth 1.352 MHz x dB -20.00 dB x dB Bandwidth 1.313 MHz x dB -20.00 dB
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8PSK BANDWIDTH

20dB BandWIdth] 8PSK Low Ch.

99% BandWIdth] 8PSK Low Ch.

———

c-mrmq 2.402000000 GHz
o: Free

AvgiHold: 1001100

=m[r]
6115 PH A1 26, 2018
Radio Sta: None

I —

Center Freq: 2402000000 GHz
. Trig: FreeR

=
[H4:40:10 PM 20125, 2018
Radio Std: Nane

s

sTanus

s

aFcaniow Tanisoah Radio Device: BTS ArGaion " aten: 30 88 Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
[
abisis Al ¢ Ak A il LA LT]

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

Occupied Bandwidth Total Power 12.4 dBm Occupied Bandwidth Total Power 0.53 dBm

1.1700 MHz 1.1945 MHz
Transmit Freq Error 7.218 kHz OBW Power 99.00 % Transmit Freq Error 5.642 kHz OBW Power 99.00 %
x dB Bandwidth 1.311 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz xdB -20.00 dB

sTATUS

20dB BandWIdth] 8PSK Middle Ch.

99% BandW|dth]] 8PSK Middle Ch.

———

c-mrmq 2.441000000 GHz
o: Free

=m[r]
4:37.15 PM 201 26, 2018
Radio Std: None

I —

Center Freq: 2441000030 GHz

=
440115 PM 20125, 2018
Radio Std: Nane

. AvglHold: 1001100 w. Trig: Free Rur
HFGalnLow Tanisoah Radio Device: 8TS HFGalnLow satten: 30 4B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
}
b LALLERIALL G DL LA k] LR kLALELL Lk
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 14.0 dBm Occupied Bandwidth Total Power 1.73 dBm
1.1716 MHz 1.1947 MHz
Transmit Freq Error 8.609 kHz OBW Power 99.00 % Transmit Freq Error 5.982 kHz OBW Power 99.00 %
x dB Bandwidth 1.314 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB
usc stanss wsa sTatus
20dB BandW|dth] 8PSK ngh Ch. 99% BandW|dth] 8PSK ngh Ch.
PR ————— =) =3

c-mrmq 2.480000000 GHz.
o: Free

AvgiHold: 1001100

43912 PM 201 26, 2018
Radio Std: None

ER——

Center Freq: 2480000000 GHz
w. Trig:Fre

44028 PM 201 25, 2018
Radio Std: None

aFcaniow Tanisoah Radio Device: BTS rGamion  #hten: 3 a Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
UL L ' TRRTTTTRIRY

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

Occupied Bandwidth Total Power 12.8 dBm Occupied Bandwidth Total Power 0.64 dBm

1.1728 MHz 1.1651 MHz
Transmit Freq Error 7.523 kHz OBW Power 99.00 % Transmit Freq Error 6.082 kHz OBW Power 99.00 %
x dB Bandwidth 1.314 MHz x dB -20.00 dB x dB Bandwidth 1.314 MHz x dB -20.00 dB
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9. SUMMARY TABLE

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

LIMIT

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION PLOT

Keysight Spectrum Analyzer - Swept 54 Keysight Spectrum Analyzer - Swept S
kL RL

53
>
i3
T
2
g

div  Ref 30.00 dBm 0 dBidiv - Ref 30.00 dBm

Center 2.441000 GHz Span 3.000 MHz Center 2441000 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 —— s p—

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

LIMIT

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

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 o[- | S
RL | RF [s0Q DC | CORREC | | SENSE:INT| | ALIGN AUTO | 05:01:28 PM Mar 11,2019
#Avg Type: RMS TRACE 56
n ) Trig: FreeRun Avg|Hold:>100/100 TYPE|M AR
PNO: Fast (50 9 al i 4

IFGain:Low Atten: 40 dB

10 dBidiv Ref 30.00 dBm
Log

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

MsG STATUS
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Keysight Spectrum Analyzer - Swept SA

[E=REE

&3
:RL | RF [50Q DC | CORREC | [ SENSE:INT] |

ALTGN AUTO

Trig: FreeRun
Atten: 40 dB

PNO: Wide ~—»—
IFGain:Low

#Avg Type: RMS
AvglHold: 100/100

04:48:08 PMMar 11,2019
TRACE! 3

10 dBidiv. Ref 30.00 dBm
Log

1t SEGMENT

2400 to 2430 MHz

Start 2.40000 GHz

‘Res BW 300 kHz #VBW 300 kHz

Stop 2.43000 GHz
Sweep 1.333 ms (20001 pts;

STATUS

Keysight Spectrum Analyzer - Swept SA

=R

;

RL | RF [50Q DC | CORREC | [ SENSE:INT] [ ALIGNAUTO | 04:52:36 PMMar 11,2019
#Avg Type: RMS TRACE[. 356
PNOWide —»— Trig: FreeRun AvglHold: 1001100 TYPE| MY
IFGain:Low Atten: 40 dB DET|P
10 dBidiv. Ref 30.00 dBm
Log
20.
10.
nd 0.
2" SEGMENT
-10.0
200
2430 to 2460 MHz
300
0.0
-50.0
-60.0
Start 2.43000 GHz

‘Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz
Sweep 1.333 ms (20001 pts

STATUS

[ESE )

E Keysight Spectrum Analyzer - Swept SA
L

RF [50Q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:57:11 PMMar 11,2019
#Avg Type: RMS
PNOWide —»— Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB
10 dBidiv. Ref 30.00 dBm
Log
20
10.
rd 0.
3" SEGMENT
-0
-20.0
2460 to 2482 MHz
-30.0
0.0
-50.0
-60.0
Start 2.46000 GHz

‘Res BW 300 kHz #VBW 300 kHz

Stop 2.48200 GHz
Sweep 1.333 ms (20001 pts

s

STATUS
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NUMBER OF HOPPING CHANNELS PLOTS[8PSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

[E=N R

BN Keysight Spectrum Analyzer - Swept SA
RL [ RF [500 DC | CORREC | [ SENSE:INT] |

ALIGN AUTO |

05:03:54 PMMar 11,2018

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 1001100

TRACE[123456
TYRE[M iy

DET|P

10 dBidiv~ Ref 30.00 dBm
Log

Start 2.39000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.49000 GHz
Sweep 1.333 ms (20001 pts

IMSG

STATUS
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B3 Keysight Spectrum Analyzer - Swept SA (=R
RL | RF [50Q DC | CORREC | [ SENSE:NT] [ ALIGN AUTO | 04:51:46 PMMar 11, 2019
#Avg Type: RMS TRACE[ 2 3456
PNO-Wide —» Trig: Free Run AvglHold: 1001100 TYPE| M
IFGain:Low Atten: 40 dB oer|P
10 dBidiv  Ref 30.00 dBm
Log
200
100
st 00
1% SEGMENT
-10.0
200
2400 to 2430 MHz
0.0
-40.0
£0.0
£0.0
Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
= STATUS
B Keysi rum Analyzer - Swept =
RL | RF [50Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 04:56:11 PMMar 11,2019
[ ] #Avg Type: RMS TRACE[. -3 156
PNO: Wide ~—»— 1rig: FreeRun Avg|Hold: 100/100 TYPE[ My
IFGain:Low Atten: 40 dB oET|P
10 dBidiv  Ref 30.00 dBm
Log
200
100
nd 0m
2" SEGMENT
-10.0
200
2430 to 2460 MHz
300
-40.0
-50.0
£0.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
= STATUS
E m Analyzer-Suep =
RL | RF [500 DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 05:00:18 PMMar 11,2019
[ ] #Avg Type:RMS TRACE[T 23156
PNG:Wide —s— Trig: Free Run Avg|Hold: 1001100 TYPE| M
IFGain:Low Atten: 40 dB oEeT|P
10 dBidiv  Ref 30.00 dBm
Log
0
100
rd 00
3 SEGMENT
-10.0
200
2460 to 2482 MHz
300
-40.0
-50.0
E0.0
Start 2.46000 GHz Stop 2.48200 GHz
‘Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts’
sa STATUS
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10.3. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS[GFSK]
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.380 32 0.121568 0.4 -0.2784
DH3 1.635 16 0.261600 0.4 -0.1384
DH5 2.882 12 0.345840 0.4 -0.0542
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.380 8 0.030392 0.4 -0.3696
DH3 1.635 4 0.065400 0.4 -0.3346
DH5 2.882 3 0.086460 0.4 -0.3135
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BE Keysight Spectrum Analyzer - Swept SA li/\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 04:43:47 PMMar 11,2019
Trig Delay-50.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast -+~ Trig: RFBurst TYPE | WA A
IFGain:Low Atten: 40 dB peT|P
AMKr2 379.9 ps|
10 dBidiv  Ref 30.00 dBm 4.53 dB
Log ‘
2.0 ’
10.0 >
0.00
DH1
-10.0
Pulse Width o
-30.0
40,0 IS
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 500.0 ys (20001 pts
IMSG ISTATUS
[N
RL [ RF [soe bpc | correCc | | sense:InT] [ ALIGN AUTO 04:35:35 PMMar 11,2019
r #Avg Type: RMS TRAcE” 56
PNO. Wide -—»— Trig: FreeRun G
IFGain:Low Atten: 40 dB DETJP NNNNN
10 dBidiv  Ref 30.00 dBm
Log
200
DH 1 10.0
0.00
NUMBER OF .
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
-40.0 SRR - -
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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BE Keysight Spectrum Analyzer - Swept SA li/\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 04:44:47 PMMar 11,2019
Trig Delay-200.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast -+~ Trig: RFBurst TYPE | WA A
IFGain:Low Atten: 40 dB peT|P
AMKr2 1.635 ms|
10 dBidiv  Ref 30.00 dBm 2.95dB
Log
2.0 ’ —
10.0
0.00
DH3
-10.0
Pulse Width o
-30.0
40,0 [HIRTRYATARY )
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 2.000 ms (20001 pts
IMSG ISTATUS
[N
RL [ RF [soe bpc | correCc | | sense:InT] [ ALIGN AUTO 04:36:31 PMMar 11,2019
r #Avg Type: RMS TRAcE” 56
PNO. Wide -—»— Trig: FreeRun G
IFGain:Low Atten: 40 dB DETJP NNNNN
10 dBidiv  Ref 30.00 dBm
Log
200
DH3 10.0
0.00
NUMBER OF .
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
AL e e e -
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA @\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 04:45:41 PMMar 11,2019
Trig Delay-200.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast -+~ Trig: RFBurst TYPE | WA A
IFGain:Low Atten: 40 dB peT|P
AMKr2 2.882 ms|
10 dBidiv  Ref 30.00 dBm 1.47 dB
Log ‘
2.0 <> ’ —
10.0
0.00
DH5
-10.0
Pulse Width o
-30.0
-40.0 He
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 3.500 ms (20001 pts
IMSG ISTATUS
[N
RL [ RF [soe bpc | correCc | | sense:InT] [ ALIGN AUTO 04:39:55 PMMar 11,2019
r #Avg Type: RMS TRAcE” 56
PNO. Wide -—»— Trig: FreeRun G
IFGain:Low Atten: 40 dB DETJP NNNNN
10 dBidiv  Ref 30.00 dBm
Log
200
DH5 10.0
0.00
NUMBER OF .
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
ST e e e e e
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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DATE: APR 26, 2019

RESULTS[8PSK]
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.387 32 0.123904 0.4 -0.2761
DH3 1.638 16 0.262080 0.4 -0.1379
DH5 2.889 12 0.346680 0.4 -0.0533
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.387 8 0.030976 0.4 0.369024
DH3 1.638 4 0.065520 0.4 -0.33448
DH5 2.889 3 0.086670 0.4 -0.31333
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BE Keysight Spectrum Analyzer - Swept SA li/\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 04:44:08 PMMar 11,2019
Trig Delay-50.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast -+~ Trig: RFBurst TYPE | WA A
IFGain:Low Atten: 40 dB peT|P
AMKr2 387.2 ps|
10 dBidiv  Ref 30.00 dBm -0.20 dB
Log
2.0
10.0 .
0.00
DH1
-10.0
Pulse Width o
-30.0
-40.0 [ TERRH
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 500.0 ys (20001 pts
IMSG ISTATUS
[N
RL [ RF [soe bpc | correCc | | sense:InT] [ ALIGN AUTO 04:35:58 PMMar 11,2019
r #Avg Type: RMS TRAcE” 56
PNO. Wide -—»— Trig: FreeRun G
IFGain:Low Atten: 40 dB DETJP NNNNN
10 dBidiv  Ref 30.00 dBm
Log
200
DH 1 10.0
0.00
NUMBER OF .
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
B e e e e
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA @\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 04:45:11 PMMar 11,2019
Trig Delay-200.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast -+~ Trig: RFBurst TYPE | WA A
IFGain:Low Atten: 40 dB peT|P
AMKr2 1.638 ms|
10 dBidiv  Ref 30.00 dBm 0.43 dB
Log
2.0
10.0 ‘;
0,00 LU0 1 OH LI RWOL L), L I LR 01 A0 A ML ELOACLY TSR 0L LA LRI PO, 100 TR R
DH3
-10.0
Pulse Width o
-30.0
-40.0 HEER Y | il
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 2.000 ms (20001 pts
IMSG ISTATUS
[N
RL [ RF [soe bpc | correCc | | sense:InT] [ ALIGN AUTO | 04:38:43 PMMar 11,2019
r #Avg Type: RMS TRAcE” 56
PNO. Wide -—»— Trig: FreeRun G
IFGain:Low Atten: 40 dB DETJP NNNNN
10 dBidiv  Ref 30.00 dBm
Log
200
DH3 10.0
0.00
NUMBER OF .
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
B e e T e e T
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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BE Keysight Spectrum Analyzer - Swept SA li/\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 04:46:02 PMMar 11,2019
Trig Delay-200.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast -+~ Trig: RFBurst TYPE | WA A
IFGain:Low Atten: 40 dB peT|P
AMKr2 2.889 ms|
10 dBidiv  Ref 30.00 dBm -0.08 dB
Log
2.0
10.0 ’
0.00
DH5
-10.0
Pulse Width o
-30.0
-40.0 {85
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 3.500 ms (20001 pts
IMSG ISTATUS
[N
RL [ RF [soe bpc | correCc | | sense:InT] [ ALIGN AUTO 04:41:47 PMMar 11,2019
r #Avg Type: RMS TRAcE” 56
PNO. Wide -—»— Trig: FreeRun G
IFGain:Low Atten: 40 dB DETJP NNNNN
10 dBidiv  Ref 30.00 dBm
Log
200
DH5 10.0
0.00
NUMBER OF .
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
-40.0
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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REPORT NO: 4788768228-E4V1 DATE: APR 26, 2019

FCC ID: ASLSMG889A

10.4. OUTPUT POWER

LIMIT

§15.247 (b) (1)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
10.4.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2 402 13.142 21.000 -7.858
Mid 2 441 13.559 21.000 -7.441
High 2480 12.926 21.000 -8.074
Worst 13.559 21.000 -7.441
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHZ] [dBm] [dBm] [dB]
Low 2402 7.686 21.000 -13.314
Mid 2 441 9.182 21.000 -11.818
High 2 480 7.969 21.000 -13.031
Worst 9.182 21.000 -11.818
10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2 402 8.356 21.000 -12.644
Mid 2 441 9.801 21.000 -11.199
High 2480 8.525 21.000 -12.475
Worst 9.801 21.000 -11.199
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10.4.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Keysight Spectrum Anshyzer - Swept S4
RL o2 D

04:14:51 PM Apr 26, 2019

[ vg Type: RMS
PHG Fast s~ Trig: Fres Run Avg]Hold: 1001400
IFGain:Low Atten: 40 dB

TRACE]

10 defdiv - Ref 30.00 dBm

Log

GFSK

Low Ch.

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

uss

sTATUS

Keysight Spectrum Anshyzer - Swept S4
RL o2 D

=~
SEMSE:IN ALTGM AUT 04:16:09 PM Apr 26, 2019
I #Avg Type: RMS TRACE[:]- 325§
PNOFast -»- Trig: FreeRun AvglHold: 100100 TYPE(M
IFGainLow Atten: 40 dB oerl?
10 dE/dly  Ref 30.00 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)
PP Spectnan Rrcbyees Swept S8 o
RL 0 0 LIGH 04:16:45 PM Apr 26, 2019
I vg Type: RMS TRACE[1]2 3256
PNOFast -»- Trig: FreeRun AvglHold: 100100 TYPE(M
IFGainLow Atten: 40 dB oerl?
10 dE/dly  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)

uss

sTATUS
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Pi/4-DPSK OUTPUT POWER

e St Ry - S S =
RL AF SR OC ENSE [ L 0 04:17:24 PM Apr 26, 2019
#Avg Type: RMS TRACE[:]2 35§
FNO Fast —+— Trig: Frea Run Avg|Hold: 1001100 TrPE|M
IEGain:Low Atten: 40 dB oET|P
10 de/div. - Ref 30.00 dBm
Pi/4-DPSK
Low Ch.
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
——
#Avg Type: RMS 3256
FNO Fast —+— Trig: Frea Run Avg|Hold: 1001100 TrPE|M
IEGain:Low Atten: 40 dB oET|P
10 de/div. - Ref 30.00 dBm
Pi/4-DPSK
Middle Ch.
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
——
RL AF 50 & EC SENSE. Ll 0 Apr 26,
#Avg Type: RMS TRACE[:]2 35§
FNO Fast —+— Trig: Frea Run Avg|Hold: 1001100 TrPE|M
IEGain:Low Atten: 40 dB oET|P
10 de/div. - Ref 30.00 dBm
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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8PSK OUTPUT POWER

Keysight Spectrum Ansyzer - Swept S&
RL i 500 OC

[E=E = =
04:19:21 PM Apr 26, 2019
TRAGE[1]- 325 §

" #Avg Type: RMS
PO Fast —+- Trig: FreeRun AvglHold: 1001100 el
[FGain:Low Atten: 40 dB el
10 de/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)
sc —

Anshyzes - Swept S&
RL i 500 OC

PNO:Fast ~+—  Trig: Free Run

IFGain:Low

10 deidiy - Ref 30.00 dBm
Log

Atten: 40 dB

" #Avg Type: RMS

Avg|Hold: 1001100

¢
8PSK
Middle Ch.
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
e sTATUS

8PSK

High Ch.

Anshyzes - Swept S&
RL i 500 OC

PNO:Fast ~+—  Trig: Free Run

IFGain:Low

Atten: 40 dB

vg Type: RMS
Avg|Hold: 1001100

10 deidiy - Ref 30.00 dBm
Log

Center 2.480000 GHz
#Res BW 3.0 MHz

uss

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)

sTATUS

Span 10.00 MHz
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DATE: APR 26, 2019

10.5. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

direct reading of power.

10.5.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 12.950 19.724
Middle 2441 13.371 21.732
High 2 480 12.709 18.659
10.5.2. ENHANCED DATA RATE PI1/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2 402 5.222 3.328
Middle 2441 6.629 4.601
High 2480 5.566 3.602
10.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2 402 5.092 3.230
Middle 2 441 6.740 4.721
High 2480 5.624 3.651
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10.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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10.6.1. BASIC DATA RATE GFSK MODULATION
GFESK Mode
GFSK] Low Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA (= =R
RL [ RF |50 bDC [ CORREC | | SENSE:INT] [ ALIGN AUTD | 04:46:27 PM Apr 26, 2019
| #Avg Type: RMS TRACE! 3456
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100 TYPE|M WA
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.399 861 0 GHz
jodaidiv_ Ref 30.00 dBm -36.259 dBm
og
200
100
0.00
-6.79 dBimg
-10.0
200
-30.0 ‘ —
-40.0 H
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)
MSG STATUS
GFSK] Low Channel Spurious
B Keysight Spectrum Analyzer - Swept SA = =R =
RL [ RF |s0e bC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:20:01 PM Apr 26, 2019
|— | #Avg Type: RMS TRACE[1 23456
PNO: Fast +»—- 1rig: FreeRun Avg|Hold: 100/100 TYPE|M ¥ttt
| IFGain:Low Atten: 30 dB peT|P
Mkr2 25.699 9 GHz
10dBidiy__Ref 20.00 dBm -39.658 dBm
og
10.0
0.00
-6.78 By
-10.0
200
30,0 . R
-40.0
50,0 | b i S e
-60.0
70.0
Start 30 MHz Stop 26.50 GHz
| Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
| FUNCTION VIDTH FONCT ON VALUE 3
N f 2.402 4 GHz 12.400 dBm
N f 25.699 9 GHz -39.658 dBm
3
4
5 E
6
7
8
9
10 N
11 52
4 m | r
MSG STATUS
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GFSK] Mid Channel Reference
BE Keysight Spectrum Analyzer - Swept SA (= =R ==
RL [ RF |s0@ DC | CORREC | | SENSE:INT| [ ALIGN AUTO | 04:45:00 PM Apr 26, 2019
| #Avg Type: RMS TRACE! 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| M Wi
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.440 846 25 GHz
10 gBiciv_Ref 30.00 dBm 13.212 dBm
200 ‘
100
0.00
-6.79 dBEm{
10,0
200
-30.0
-40.0 N \ -
0.0
-60.0
Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
MSG STATUS
GFSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o) & ]
RL | RF |s0@ DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:22:16 PM Apr 26, 2019
|— | #Avg Type: RMS TRACE[1 23456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M Wi
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.237 9 GHz
10 gBiclu__Ref 20.00 dBm -39.704 dBm
100
0.00
-6.79 dBmy
-10.0
-20.0
30,0
-40.0
0.0 PR
0.0
-70.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz
[WRMODHTRCISC] X | v | FUNCION ] FUNCIONWO™
N f 2.440 8 GHz 12.670 dBm
N f 26.237 9 GHz -39.704 dBm
3
4
5 E
6
7
8
9
10 N
11 id
< m | 3
MSG STATUS
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GFSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA (= =R ==
RL RF |s0@ DC | CORREC | | SENSE:INT| ALIGN AUTO | 04:50:44 PM Apr 26, 2019
| #Avg Type: RMS TRACE! 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| M Wi
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.484 108 5 GHz
10 gBiciv_Ref 30.00 dBm -38.824 dBm
200
100
0.00
-6.79 dBEm{
10,0
200
-30.0
400 Lbisdele ‘_ SN VY E VPP BV TN W 11
0.0
-60.0
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
MSG STATUS
GFSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o) & ]
RL RF |s0@ DC | CORREC | | SENSE:INT] ALIGN AUTO | 05:25:36 PM Apr 26, 2019
|— | #Avg Type: RMS TRACE[1 23456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M Wi
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.085 1 GHz
10 gBiclu__Ref 20.00 dBm -40.661 dBm
100
0.00
-6.79 dBmy
-10.0
-20.0
30,0
-40.0 .
00— e P
0.0
-70.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz

WEMoDITRC[c] X | Y | FUNCTon ] FONcrionwiom

m

| N f 2.480 5 GHz 12.295 dBm
N f 26.0851 GHz -40.661 dBm

3

4

5

6

7

8

9

10

11

< m
MSG STATUS
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BandEdge Emission at GFSK Hopping Mode

GFSK Hopping Mode] Low Channel BandEdge
Bl Keysight Spectrum Analyzer - Swept SA o2 ==
RL | RF [soe bc | correCc | [ SENSE:INT] | ALIGN AUTO | 04:49:11 PM Apr26, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE|MWAAAAAR
IFGain:Low Atten: 40 dB DETIP
Mkr1 2.399 917 5 GHz
0 g8ia__Ref 30.00 dBm -35.838 dBm
200
100
0.00 —
578 o
-10.0
200
300 q —
-40.0 bara e b e e e s R
-50.0
-E0.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.333 ms (20001 pts)
] STATUS
GFSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s0@ DbC | CORREC | [ SENSE:INT] | ALIGN AUTO 04:52:40 PM Apr26, 2019
‘ #Avg Type: RMS TRAGE 3456
PNO: Wide ~»— 1rig: FreeRun Avg|Hold: 100/100 TVPE|M AsaAeAc
IFGain:Low Atten: 40 dB DETIP

Mkr1 2.484 058 0 GHz

1L%:IB!div Ref 30.00 dBm -38.111 dBm

200

00

0.oo
-6.79 By

-100

=200

-30n

400 ekt

-50.0

600

Span 10.00 MHz

Center 2.483500 GHz
Sweep 5.333 ms (20001 pts)

#Res BW 100 kHz #VBW 300 kHz

IMSG

STATUS
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10.6.2.

P1/4-DOPSK Mode

ENHANCED DATA RATE PI/4-DQPSK MODULATION

1/4-DQPSK] Low Channel BandEdge

P
BE Keysight Spectrum Analyzer - Swept SA @lﬁ”ﬂ_
RL | RF |s0@ DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 04:59:32 PM Apr 26, 2019
| #Avg Type: RMS TRACE! 3456
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100 TYPE| M Wi
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.398 449 0 GHz
10 gBiclu__ Ref 30.00 dBm -38.578 dBm
200
100
0.00
-10.0
13,20 dew]
-20.0
300
-40.0 —‘ -
0.0
-60.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
MSG STATUS
P1/4-DQPSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA =) & |
RL | RF |s0e bc | CcORREC | | SENSE:INT] [ ALIGN AUTO | 05:28:05 PM Apr 26, 2019
|— | #Avg Type: RMS TRACE[1 34556
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| M Wi
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.202 9 GHz
10g8iciy__Ref 20.00 dBm -40.290 dBm
100
0.00
-10.0 ~tszgEm]|
-20.0
300
-40.0 .
00— e L s
0.0
-70.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz
[WAWODETRSC] X | ¥ | FUNCTON ] FUNCTIONWIDTH
1 N f 2.402 4 GHz 5.317 dBm
N f 26.202 9 GHz -40.290 dBm
3
4
5 E
6
7
8
9
10 i
11 -
< n | r
MSG STATUS
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P1/4-DQPSK] Mid Channel Reference
BE Keysight Spectrum Analyzer - Swept SA (= =R ==
RL [ RF |s0@ DC | CORREC | | SENSE:INT| [ ALIGN AUTO | 04:58:23 PM Apr 26, 2019
| #Avg Type: RMS TRACE! 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| M Wi
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.440 853 00 GHz
10 gBiciv_Ref 30.00 dBm 6.708 dBm
200
100 ‘
0.00
10,0
-13.29 dBm|
200
-30.0
0.0 it Ao i s o
0.0
-60.0
Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
MSG STATUS
P1/4-DQPSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o) & ]
RL | RF |s0@ DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:31:20 PM Apr 26, 2019
|— | #Avg Type: RMS TRACE[1 23456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M Wi
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.187 0 GHz
10 gBiclu__Ref 20.00 dBm -39.894 dBm
100
0.00
-10.0 “t32svEm
-20.0
30,0 .
-40.0
50.0 i e e
0.0
-70.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz

WE oD R[] X | Y | FUNCTon ] FONcrionwiom

m

| N f 2.440 8 GHz 6.574 dBm
N f 26.187 0 GHz -39.894 dBm

3

4

5

6

7

8

9

10

11

< m
MSG STATUS
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P1/4-DQPSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA (= =R ==
RL [ RF |s0@ DC | CORREC | | SENSE:INT| [ ALIGN AUTO | 05:04:28 PM Apr 26, 2019
| #Avg Type: RMS TRACE! 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| M Wi
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.484 125 0 GHz
10 gBiciv_Ref 30.00 dBm -38.702 dBm
200
100
0.00
10,0
-13.29 dBm|
200
-30.0
-40.0 ‘ T ———
0.0
-60.0
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
MSG STATUS

P1/4-DQPSK] High Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA @@l@_
RL | RF |s0@ DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:33:29 PM Apr 26, 2019
|— | #Avg Type: RMS TRACE| 3456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M Wi
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.265 7 GHz
10 gBiclu__Ref 20.00 dBm -40.386 dBm
100
0.00
-10.0 “t32svEm
-20.0
300
-40.0
0.0 e ey
0.0
-70.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBIWW 300 kHz

WEMoDITRC[c] X | Y | FUNCTon ] FONcrionwiom

N f 2.479 8 GHz 5.230dBm
N f 26.265 7 GHz -40.386 dBm
3
4
5 E
6
7
8
9
10 N
11 -
< . | +
MSG STATUS
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BandEdge Emission at PI/4-DOPSK Hopping Mode

Bl Keysight Spectrum Analyzer - Swept SA

oo =]

[soe bc | correCc | [ SENSE:INT] | ALIGN AUTO |

E’I/4-DQPSK Hopping Mode] Low Channel BandEdge

RL | RF

05:03:05 PM Apr26, 2019

TRACE 3456

‘ #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE|MWAAAAAR
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.399 055 5 GHz
19 gvelv Ref 30.00 dBm -38.663 dBm
200
10.0
0.0o 2]
-100
-13.29 dbm|
200
-30.0
400 e pbhe I » ol L p, ——
500
-B0.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep $5.333 ms (20001 pts)
NSG STATUS

PI/4-DQPSK Hopping Mode] High Channel BandEdge
BM Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s0@ DbC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:07:01 PM Apr26, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide ~»— 1rig: FreeRun Avg|Held: 100/100 TYPE| M WA
IFGain:Low Atten: 40 dB DETIP
Mkr1 2.485 921 5 GHz
{0 gBidy__Ref 30.00 dBm -38.647 dBm
200
10.0
0,00
-10.0
-13.29 dbm|
200
0.0
400 TN | T T . RN T Q,, _ - ] b
500
B0.0
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
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10.6.3. ENHANCED DATA RATE 8PSK MODULATION
8PSK Mode
8PSK] Low Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA (= =R
RL [ RF |50 bDC [ CORREC | | SENSE:INT] [ ALIGN AUTD | 05:09:58 PM Apr 26, 2019
| #Avg Type: RMS TRACE! 3456
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100 TYPE|M WA
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.397 596 0 GHz
10dBidiv__Ref 30.00 dBm -38.471 dBm
og
200
100
0.00
-10.0
-13.19 dBm|
200
-30.0
-40.0 ‘ .
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)
MSG STATUS
8PSK] Low Channel Spurious
B Keysight Spectrum Analyzer - Swept SA = =R =
RL [ RF |s0e bC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:36:05 PM Apr 26, 2019
|— | #Avg Type: RMS TRACE[1 23456
PNO: Fast +»—- 1rig: FreeRun Avg|Hold: 100/100 TYPE|M ¥ttt
| IFGain:Low Atten: 30 dB peT|P
Mkr2 26.274 3 GHz
j0daidiv__Ref 20.00 dBm -40.113 dBm
og
10.0
0.00
-10.0 RS |
200
30,0
-40.0
500 |z S A i e
-60.0
70.0
Start 30 MHz Stop 26.50 GHz
| Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
| FUNCTION VIDTH FONCT ON VALUE 3
N f 2.4017 GHz 4.893 dBm
N f 26.274 3 GHz -40.113 dBm
3
4
5 E
6
7
8
9
10 N
11 -
4 m | r
MSG STATUS
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o e )]

8PSK] Mid Channel Reference
BE Keysight Spectrum Analyzer - Swept SA

05:08:47 PM Apr 26, 2019

RL [ RF |s0@ DC | CORREC | | SENSE:INT| | ALIGN AUTO |
| #Avg Type: RMS TRACE! 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| M Wi
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.440 847 50 GHz
10 gBiciv_Ref 30.00 dBm 6.809 dBm
200
100 ‘
0.00
10,0
-13.19 dbm|
200
-30.0
-40.0 S St
0.0
-60.0
Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
MSG STATUS
8PSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o) & ]
RL | RF |s0@ DC | CORREC | | SENSE:INT] [ ALIGN AUTO 05:38:43 PM Apr 26, 2019
|— | #Avg Type: RMS TRACE[1 23456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M Wi
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.007 0 GHz
10 gBiclu__Ref 20.00 dBm -39.951 dBm
100
0.00
-10.0 o
-20.0
30,0 ’
-40.0
-50.0 e P
0.0
-70.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz
[WRMODHTRCISC] X | v | FUNCION ] FUNCIONWO™
N f 2.440 8 GHz 6.512dBm
N f 26.007 0 GHz -39.951 dBm
3
4
5 E
6
7
8
9
10 N
11 -
< . | +
MSG STATUS
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8PSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA (= =R ==
RL RF |s0@ DC | CORREC | | SENSE:INT| ALIGN AUTO | 05:14:28 PM Apr 26, 2019
| #Avg Type: RMS TRACE! 3456
PNO: Wide —+— Trig: Free Run Avg|Hold: 100/100 TYPE| M Wi
IFGain:Low Atten: 40 dB DeT|P
Mkr1 2.483 954 5 GHz
10 gBiciv_Ref 30.00 dBm -38.951 dBm
200
100
0.00
10,0
-13.19 dbm|
200
-30.0
-40.0 ‘ — TS
0.0
-60.0
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
MSG STATUS
8PSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o) & ]
RL RF |s0@ DC | CORREC | | SENSE:INT] ALIGN AUTO | 05:41:15 PM Apr 26, 2019
|— | #Avg Type: RMS TRACE[1 23456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M Wi
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.210 8 GHz
10 gBiclu__Ref 20.00 dBm -39.547 dBm
100
0.00
-10.0 o
-20.0
30,0 .
-40.0
00— BTN P e e
0.0
-70.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz
[WRWODETRSC] X | ¥ | FUNCTON ] FUNCTIONWIDTH
N f 2.479 8 GHz 5.408 dBm
N f 26.210 8 GHz -39.547 dBm
3
4
5 E
6
7
8
9
10 N
11 -
< . | +
MSG STATUS
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FCC ID: ASLSMG889A

BandEdge Emission at 8PSK Hopping Mode

8PSK Hopping Mode] Low Channel BandEdge
Bl Keysight Spectrum Analyzer - Swept SA o2 ==
RL | RF [soe bc | correCc | [ SENSE:INT] | ALIGN AUTO | 05:13:08 PM Apr26, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE|MWAAAAAR
IFGain:Low Atten: 40 dB DETIP
Mkr1 2.397 743 0 GHz
0 g8ia__Ref 30.00 dBm -38.268 dBm
200
10.0
0,00 —
-10.0
-13:18 dbm|
200
300
-40.0 bematartid i it e e st Rl -
-50.0
0.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.333 ms (20001 pts)
MSG STATUS
8PSK Hopping Mode] High Channel BandEdge
BM Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s0@ DbC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:16:37 PM Apr26, 2019
‘ #Avg Type: RMS TRAGE 3456
PNO: Wide ~»— 1rig: FreeRun Avg|Hold: 100/100 TVPE|M AsaAeAc
IFGain:Low Atten: 40 dB DETIP
Mkr1 2.483 922 5 GHz
{0 gBidy__Ref 30.00 dBm -38.168 dBm
200
10.0
0,00
100
-13:18 dbm|
200
0.0
400 A WRURN TR SN FR T 1N RO W AOOVEUNIY YO NE— 1 o
500
B0.0
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and 815.209

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

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. The EUT is configured in accordance with ANSI C63.10. The EUT is
set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements.(Pre-scans to detect harmonic and spurious emissions,
the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 30 KHz for peak
measurements.)

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 3 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.002882S = 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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11.1.

11.1.1.

TRANSMITTER ABOVE 1 GHz

BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| o UL SUWOM Lab Chamber 1

15
185/
95
£ 85
o
I
; -
g 5
=
3

(B

Config
Made :BT

Restricted Bandedge

Project Number:4788768228
Client:Samsun

(EUT / AC Adopter /
GFSK_BE_H_z482
Tested by:45585

26 Apr 2813

Eorphons

06:16:28

; : ; 4 3
L WV ESSVS SORIR U NS SO SO =R S
35
2.3 Td.5MH=z/ 2.415
Fregquency (GHz)
Eumf (GHa) RBU/VEL Ref/fittn ".M..’fl»g Made Samep Pis  #5epsiMode Position Rr:':]r‘ (6Hz) REWUBL Ref/fttn r‘.n.m-g Made: Sueep Pts  #5ups/Made t
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 41.92 Pk 31.7 -25.5 48.12 74 -25.88 165 244 H
2 *2.359 45.66 Pk 31.6 -25.7 51.56 - - 74 -22.44 165 244 H
3 *2.39 32.39 VALT 31.7 -25.5 38.59 54 -15.41 165 244 H
4 *2.38 32.87 VAL1T 31.6 -25.5 38.97 54 -15.03 165 244 H

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL PEAK AND AVERAGE PLOT

| 55l SUWON Lob Chamker | 26 Apr 2819 @6:26:15
N Restricted Bandsdge
Project Number:4788768228
115 Client: Samaun
Config:EUT / AC Adepter / Earphone
i i Mode :BT_GFSK_BE_U_2482
185! i i i | | Tested by:45585
95
T 85
i
i \
£ (R
3 e
@ 65
3
.| srage Limit (cBul/m ‘ -
B Jd 1 | |
: . g 1 1 1 s \ “‘i
A AT A s S ot o ol . ot ot Aot b S bl Nl eyt
45
: : ‘ a
o
=
2.3 0. 5MH=/ Z.a15
Freguency (GHz)
Eung« (GHz)Y .?N.'JEU Ref/fittn r'..-».m», Made Samep Pis  #5epsiMode Position Rr:'l]-‘ (GHz) REWUBU Ref/fttn r‘.n.m.-g Node: Sueep Pts #5ups/Made Position ‘
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 43.33 Pk 317 -25.5 49.53 - - 74 -24.47 92 231 \Y
2 *2.339 45.33 Pk 31.5 -25.7 51.13 - - 74 -22.87 92 231 \Y
3 *2.39 32.73 VA1T 317 -25.5 38.93 54 -15.07 - - 92 231 \%
4 *2.39 32.75 VA1T 317 -25.5 38.95 54 -15.05 - - 92 231 \%

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

HORIZONTAL PEAK AND AVERAGE PLOT

25Ul SUWON Leb Chamber
- Restricted Bandedge

26 Apr 2019 as:

55:88

. Project Number:4788768228
115 Client:Samsung
Config:EUT / AC Adapter / Earphons
Mode :BT_GFSK_BE_H_2488
185 Tested by: 45585
il
!
95, ‘¢
i |
£ 85 |
: I
N
b 5 \
I 75l [
S |
3 1] SSCUUSSOUN SRS | US| DO OO OO SO
@
=

Freguency (GHz)

;

/l‘—_) ..................

IUSIUUNESIS SRS S V- NSO SOOI STUTNIS SOV UDUNGHR SUSRNURNUE NUDNIUUATS SR
35
z.45 18, 3MHz/

Z.563

[ Eun9c (GHz) FBU/URW Ref/fttn Ed/u»g Made E.ltcp Pia ‘Ewp:/ﬁmc Position R:m]c [EHz) REWUBL Ref/ftin Ech’ﬁ.q Mode: Su:e; Fts HEupu"’hct Fasition
12 48-2.563 1M(-6dB) /34 1275 PEAKAL vj’ur-J.nm Husac(futo) 620 MiadH 167 degs i1} i [ E ik v (i | il WRIT d
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 41.97 Pk 319 -25.3 48.57 - - 74 -25.43 167 100 H
2 2.54 46.82 Pk 32 -25.2 53.62 - - 74 -20.38 167 100 H
3 *2.484 33.08 VAL1T 31.9 -25.3 39.68 54 -14.32 167 100 H
4 *2.484 33.08 VAL1T 31.9 -25.3 39.68 54 -14.32 167 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788768228-E4V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

VERTICAL PEAK AND AVERAGE PLOT

I"bu’ SUWON Leb Chamber 1 26 fApr 2013 86:85:09
- Restricted Bondedge
Project Number:4788768228
115 Client:Samsung
Config:EUT / AC Adopter / Eorphors
Mode:BT_GFSK_BE_U_z48d
185 i i i ; ; Tested by 45585
95
% s [l
i 5 ]
T
3
= 7!5
e
~
3 e |
Ll: [s}=]
\ verage Lir Bul/m
55 i i HEr) i i i i i
. o] ; ; :
b e e At st ol A B o A Vo AR 3 A i ek
45
3 s s ‘ 4
o - 2
35
35
2.46 18, 3MHz/ 2.563

Fregusncy (GHz)
Range (GHz) REU/VEW Ref/hittn  Det/fvg Made Samep Pis  #SepsiMode Position Rarge (GHa) REWUBU Ref/fittn  Det/ivg Node Sueep Pts #5ups/Made Position ‘

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 10dB[d8] 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 44.4 Pk 319 -25.3 51 - - 74 -23 98 222 A
2 *2.492 45.92 Pk 319 -25.2 52.62 - - 74 -21.38 98 222 A
3 *2.484 32.89 VALT 31.9 -253 39.49 54 -14.51 - - 98 222 v
4 2.554 32.74 VAIT 32 -25.1 39.64 54 -14.36 - - 98 222 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788768228-E4V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

IWUUL SUWON Lok Chamber 1 26 Apr 2019 Ad:dz2:52
Radioted Emissions 3-Meters
- Project Number:4788768228
L Client: Somsun
Config:EUT / AC Adapter / Earphane
‘ : Mode:5T_GFSK_HARM 2482
ag i i Tested by: 45585
2 R
©
S
o
i
] 3
0 ST RS N —
— Av nit (dBul/m)
2 S
>
-
o
26
1 18 13
Freqguency (GHz)
Range (&) FEUAE Ref/Rttn  Oet/Avg Mads ) Pis  #hupaifiode Position Rarge (§1z) FEW/U Aef/Rttn  Detifvg Hode - Pis  Wupsode FPosit
b1/ 11218 PEAK/LogFur-Viden At Bl R B-JAdegs 20| 3.3-18 W61/ BB PEAK/LogPur-U1 B HH egn 150
HUUL SUWON Lok Chamber 1 26 Apr 2019 Ad:dz2:52
Radioted Emissions 3-Meters
. Project Number: 4788768228
168 “|Cliant : Semsung
; ; Config:EUT / AC Adopter / Eorphane
Mode :BT_GFSK_HARM_24@2
=1e )] 4 i Tested by:45585
BA ‘
570
i
L
i
> 6B :
F[‘ |--._ nit CdBul/ m) | H
>
2 58
6,
L LT T A e 2 ) o’
o B
L
26
1 18 13
Freqguency (GHz)
Range: (&) FEUAE Ref/Rttn  Oet/Avg Mads ) Pis  #hupaifiode Position 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: 4788768228-E4V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 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 *4.804 32.88 PK 342 -31.4 35.68 - - 74 -38.32 0-360 250 H
3 7.214 29.14 PK 35.8 -27.8 37.14 - - 74 -36.86 0-360 250 H
5 9.608 26.45 PK 37 -23.1 40.35 - - 74 -33.65 0-360 150 H
2 *4.804 35.05 PK 342 -31.4 37.85 - - 74 -36.15 0-360 150 \
4 7.209 29.59 PK 35.8 -27.9 37.49 - - 74 -36.51 0-360 250 \
6 9.612 26.07 PK 37 -23.1 39.97 - - 74 -34.03 0-360 250 \

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

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
*4.804 41.04 PKFH 34.2 -31.4 43.84 - 74 -30.16 289 106 H
*4.804 31.18 VAIT 342 -31.4 33.98 54 -20.02 - - 289 106 H
*4.804 41.95 PKFH 342 -31.4 44.75 - 74 -29.25 18 106 \
*4.804 34.06 VAIT 342 -31.4 36.86 54 -17.14 - - 18 106 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788768228-E4V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

MID CHANNEL HORIZONTAL

UL SUWON Lab Chamber

26 fApr 2819 @5:13:15

1@ —— —_— —_—
Radioted Emissions 3-Meters
N Project Number:4788768228
L e Cliant:Somsung
‘ Config:EUT / AC Adepter / Eorphone
H Mode :BT_GFSK_HARM_2441
g cand Tested by:45585
=] OSSOSO S NS ¥
o
T 78
i
u
5
£ B8
- A Limit Bul
[
R ..., A L-L
3
@ RE
=z 4
48 g
s
38
1 SRS SO
| 18 18
Frequency (GHz)
Range (&) A Ref/Bitn  Oet/fvg Mode ) Pra  fhupsiiode Fosition Rarge (G ] Aef/Attn  DeL/vg ode Toees s WSupstbde Fosition
1:1-3 NC-BII/3k 11218 PEAK/Logfur-Viden BBmsec(hto) GEGI  HAKH B-JEAcegs 20| 3.3-18 MC-6E1/3m B8 PEAK/LogFur-Uidea S8Basectuto) 16k MAXH degs 158
IWUUL SUWON Lab Chamber i 26 Apr 2019 a5:13:15
Radioted Emissions 3-Meters
o Project Number:4788768228
L Cliant:Somsung
Config:EUT / AC Adopter / Earphone
Mode :BT_GFSK_HARM_2441
9@ ; SO0 VOSSO O Tested by 45385
80
io7a
"
8
u
> 6@
~ fivg Limit (dBul
E
i = e s =
<
5
AR . 4 e
5 - |
34 :
1 SO
1 g 18
Frequency (GHz)
[ Fange (@7 A Ref /it Oet /g Fork £ Fis Foups/ode Fasition Rarge (00 R Ref/ftin  Getifg ok Soeep Pis Fupaltiode  Fos tion ‘

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

which was at least 20dB below the specification limit.

Page 58 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: 4788768228-E4V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 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 31.94 PK 342 -31.5 34.64 - - 74 -39.36 0-360 249 H
3 *7.323 29 PK 35.8 -27.3 375 - - 74 -36.5 0-360 249 H
5 9.764 27.32 PK 37.2 -23.9 40.62 - - 74 -33.38 0-360 150 H
2 *4.881 33.88 PK 342 -31.5 36.58 - - 74 -37.42 0-360 150 \
4 *7.323 29.06 PK 35.8 -27.3 37.56 - - 74 -36.44 0-360 150 \
6 9.768 26.9 PK 37.3 -23.9 40.3 - - 74 -33.7 0-360 150 \

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

Page 59 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: 4788768228-E4V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

HIGH CHANNEL HORIZONTAL

HEIUL SUWON Lab Chamber i 26 Apr 2019 @5:29:81
Radioted Emissions 3-Meters
o : Project Number:4788768228
L Cliant:Somsung
Config:EUT / AC Adepter / Eorphone
Mode: BT GFSK_HARM 2483
ag Tested by 45585
=] S OSSSUOSOSONRN S NS ¥
o
T 78
i
u
5
£ BB
- A Limit Bul
[
... nr
3
@
S
3.4
1 s e
oy A
38
1 SRS SO
| 18 18
Frequency (GHz)
Range (&) A Ref/Bitn  Oet/fvg Mode ) Pra  fhupsiiode Fosition Rarge (G ] Aef/Attn  DeL/vg ode Toees s WSupstbde Fosition
1:1-3 NC-BII/3k 11218 PEAK/Logfur-Viden BBmsec(hto) GEGI  HAKH B-JAcegs 150 3.3-18 MC-6E1/3m B8 PEAK/LogFur-Uidea S8Basectuto) 16k MAXH odegs 250 of
HEIUL SUWON Lab Chamber i 26 Apr 2019 @5:29:81
Radioted Emissions 3-Meters
o : Project Number:4788768228
L Cliant:Samsung
Config:EUT / AC Adopter / Earphone
Mode :BT_GFSK_HARM_2460
UL SRS SRS ISR SO Tested by:45585
80
io7a
"
8
u
> gal
~ fivg Limit (dBul
E
i = e e
<
&
b i e g 4 e
481 Pt fo
Ol
34 :
1 SO
1 g 18
Frequency (GHz)
[ Fange (@7 A Ref /it Oet /g Fork £ Fis Foups/ode Fasition Rarge (00 R Ref/ftin  Getifg ok Soeep Pis Fupaltiode  Fos tion ‘

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: 4788768228-E4V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 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 *4.956 32.7 PK 342 -31.4 35.5 - - 74 -38.5 0-360 150 H
3 *7.439 29.45 PK 35.8 -27 38.25 - - 74 -35.75 0-360 250 H
5 9.918 26.89 PK 375 -22.3 42.09 - - 74 -31.91 0-360 150 H
2 *4.959 33.51 PK 342 -31.4 36.31 - - 74 -37.69 0-360 150 \
4 *7.435 29.5 PK 35.8 -26.9 38.4 - - 74 -35.6 0-360 150 \
6 9.917 26.33 PK 375 -22.3 41.53 - - 74 -32.47 0-360 150 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
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REPORT NO: 4788768228-E4V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

11.1.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| o UL SUWON Lab Chamber 1

26 Apr 2019 @7:49:57

Restricted Bandedge
Project Number:4788768228
115 Client:Samsung
Config:EUT / AC Adepter / Earphone
Mode:BT_BPSK_BE_H_Z482
15! Tested by:45585
A
95| £
3 i
Y 85 ‘
b i
C |
- \
G |1
3 65 1
@D

2. 31 Td.5MH=z/ 2.415
Freguency (GHz)
Eumf (GHz) RBUAVEL [T r‘.-am,f, Mace "mfp Pis prﬂ"”'rr Position Fbw]a (BHzY REWUBL Ref/fttn nfh’ﬁ.g Mods i.mnp Pts h‘,pnf‘hm +
2. 3-2.415 1Mi-6dB) /34 1245 PEAKAL g%.r-.‘mm Hasec(Muto) 620 MeH 165 degs 246 4 L v 1 E K t fw R il WRIT
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 *2.39 424 Pk 31.7 -25.5 48.6 - - 74 -25.4 165 246 H
2 *2.368 46.08 Pk 31.6 -25.6 52.08 - - 74 -21.92 165 246 H
3 *2.39 32.6 VAL1T 31.7 -25.5 38.8 54 -15.2 - 165 246 H
4 *2.389 32.89 VAL1T 31.7 -25.5 39.09 54 -14.91 165 246 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: 4788768228-E4V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

VERTICAL PEAK AND AVERAGE PLOT

| 55l SUWON Lob Chamker | 26 Apr 2810 08:00:07
N Restricted Bandsdge
Project Number: 4788768228
115 Client: Samaun
Config:ELT / AC Adapter / Earphana
Mode :BT_BPSK_BE_U_2482
185 Tested by 45585
95
T 85
i
i
I
~
=2 Fo
R
2
55l erage Limit (dBulim - | ‘ ‘
- -
‘ 0 s s s ; | ‘ ‘
R o A A A b o ot A b Tebimaumbign,
45
; 4 3
2 o
=
35
2. 31 18.5MH=/ 2,415
Freguency (GHz)
Eung« (GHz)Y .?FU.'JEU Ref/fittn ".M.fﬂ»g Made Samep Pis  #SepsiMode Position Rr:’-]-‘ (GHz) REWUBU Ref/fttn ".rl.fﬁ\-g Node: Sueep Pts #5ups/Made Position ‘
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 *239 422 Pk 317 255 484 , B 74 256 94 373 v
2 %2347 45.94 Pk 316 257 51.84 E - 74 22.16 94 373 v
3 %239 3258 | VAIT 317 255 3878 54 1522 - 94 373 v
4 *2.383 3299 | VAIT 317 256 39.09 54 14,91 94 373 v

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788768228-E4V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

);_)U— SUWON Lab Chamber f 26 Apr 2819 a7:28:54
Restricted Bandedgs

Project Number: 4788766228

115 i Tl Client: Somsung
Config:EUT / AC Adapter / Earphone

Mode :BT_BPSK_BE_H_2488

1 B beeeeemssssmmmmmsmsssseeeesbereeeeeeeeeeeesee e eeseeesbesssssssesssssse e e ssmmmnnness s | Tested by:45585

CdBul/m) Horizomtal

Z2.46 8. dMH=z/ 2.563

Frequency (GHz)
Range (GHD) RV Ref /ttn  Dat/Avg Pose Seeap Fls  #owethds  Position Range CGHz) /U Ref/ttn  Dat/Aug Made Seeng Fts #5ups/fods Fosition
1:2.46-2.563 WCBBI/M 115 PEAKALoqPur-lideo  Hmsac(futo) 8001 WAKH 166 dogs 189 M-8 /50 i y 156 /REN G L dogs. 1%

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) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 43.64 Pk 319 -25.3 50.24 - - 74 -23.76 166 100 H
2 *2.492 45.79 Pk 319 -25.2 52.49 - - 74 -21.51 166 100 H
3 *2.484 32.54 VAIT 319 -25.3 39.14 54 -14.86 - - 166 100 H
4 2.508 32.85 VA1T 32 -25.2 39.65 54 -14.35 - - 166 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788768228-E4V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

VERTICAL PEAK AND AVERAGE PLOT

| .)bu_ SUWON Lab Chomber | 26 PApr 2819 @7:39:99
N Restricted Bandsdge
Project Number: 4788768228
115 Client:Samsung
Config:EUT / AC Adoptsr / Earphors
Mode :BT_BPSK_BE_U_2488
185 Tested by:45585
95
T 85
T
i
- 7 S
i
~
= Fc
Ll: [s}=]
2 | ]
v Lir Eul/m |
551 i } i i i i i
| U =
/ - : H H |
Wbkt o e memww&wmmmawmwmmwwwwmmw«m
45
3 4
c &
-
35
2 .46 18, 3MHz/ 2.563
Freguency (GHz)
Range (GHz) .?N.'JEL Ref/hittn  Det/fvg Made Samep Pis  #5epsiMode Position Rarge (GHa) REWUBU Ref/fittn  Det/ivg Node Sueep Pts #5ups/Made Position
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 43.43 Pk 31.9 253 50.03 74 -23.97 102 246 v
2 2.504 45.67 Pk 32 -25.2 52.47 - 74 -21.53 102 246 v
3 *2.484 32.36 VALT 319 -25.3 38.96 54 -15.04 - 102 246 v
4 2.532 32.86 VALT 32 252 39.66 54 -14.34 - - 102 246 Vv

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788768228-E4V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

HEIUL SUWON Lok Chamber 1 26 Apr 2819 aG6:29:08
Radioted Emissions 3-Meters
o Project Number:478B768228
L Cliant: Samsung
Config:EUT / AC Adopter / Eorphone
Mode :BT_BPSK_HARM_2482
O S SR S Tested byi45585
| SRS (OSSO
o
+ | S E SRR (SO S
o
N
£
S RIS S —— S
— f mit CdBul/m
€
=] S
3
= it tssabuniibd 5
49 1 3 i
[WRTURIEL e
e
e
| SE— — — - —_————y— —_r
Frequency (GHz)
Range (&) REUAVES Ref/Ritn  Oet/ivg Mads £ Piz  #iupaiiode  Foaition Range (G20 FEW/EU Ref/fttn  Det/fvg Hode Sueep Pts  Wupstbde Fosition
1:1-3 INC-BIBI/3 11218 PEAK/Logfur-viden  uts Kt B-JeAcegs 150 3.3-18 M6/ B7/E PEAK/LogPur-Uidea  Aut o M -368degs 258
|1UU7 SUWON Leb Chamber 1 26 Apr 2818 85:29:68
Radioted Emissions 3-Meters
o Project Number:4788768228
L Cliznt : Samsun
Config:EUT / AC Adapter / Earphore
Mode:BT_8PSK_HARM_2482
=1e )] Tested by:45585
8@
b
»
L
[}
= 'j[j ...........
= ¢ i CcdBul/m]
3 =g
@
il
10 ; % ;
2 3
a
38—
26
! ] 18
Frequency (GHz)
Range. (GH2) FRLAVE Ref/Ritn  Oet/Avg ode Swesp P Fups/tbds Fosition angs (&) /U Ref/Rttn  DetiAvg Fade Sweep Prs  Wups/fod  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.

Page 66 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: 4788768228-E4V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 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 *4.802 32.82 PK 342 -31.4 35.62 - - 74 -38.38 0-360 250 H
3 7.206 29.47 PK 35.8 -27.9 37.37 - - 74 -36.63 0-360 250 H
5 9.602 27.15 PK 37 -23.1 41.05 - - 74 -32.95 0-360 150 H
2 *4.806 32.49 PK 342 -31.4 35.29 - - 74 -38.71 0-360 150 \
4 7.211 29.12 PK 35.8 -27.9 37.02 - - 74 -36.98 0-360 250 \
6 9.605 26.82 PK 37 -23.1 40.72 - - 74 -33.28 0-360 150 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
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REPORT NO: 4788768228-E4V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

MID CHANNEL HORIZONTAL

HEIUL SUWON Lab Chamber i 26 Apr 2019 a6:45:48
Radioted Emissions 3-Meters
o : Project Number:4788768228
L Cliant:Somsung
Config:EUT / AC Adapter / Earphane
Mode :BT_BPSK_HARM_2441
ag Tested by:45585
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HCU_ SUWON Lab Chamber | ) 26 Apr 2819 95:45:48
Radiated Emissions 3-Meters
o Project Number:4788768228
L Cliznt :Semeumg
Config:EUT / AC Adapter / Earphore
Mode:BT_8PSK_HARM 2441
=1e )] Tested by:45585
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788768228-E4V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 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 *4.885 32.58 PK 342 -31.5 35.28 - - 74 -38.72 0-360 150 H
3 *7.325 29.31 PK 35.8 -27.3 37.81 - - 74 -36.19 0-360 150 H
5 9.758 27.31 PK 37.2 -23.9 40.61 - - 74 -33.39 0-360 250 H
2 *4.886 32.32 PK 342 -31.5 35.02 - - 74 -38.98 0-360 150 \
4 *7.32 29.25 PK 35.8 -27.3 37.75 - - 74 -36.25 0-360 250 \
6 9.764 27.42 PK 37.2 -23.9 40.72 - - 74 -33.28 0-360 250 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
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REPORT NO: 4788768228-E4V1
FCC ID: ASLSMG889A

DATE: APR 26, 2019

HIGH CHANNEL HORIZONTAL

UL SUWON Lab Chamber

26 fApr 2819 @7:083:28

1@ —— —_— —_— —ien
Radioted Emissions 3-Meters
o : Project Number:4788768228
L Cliant:Samsung
Config:EUT / AC Adepter / Eorphone
H Mode :BT_BPSK_HARM_z248@
g cand Tested by:45585
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IWUUL SUWON Lab Chamber i 26 Apr 2019 @7:083:28
Radioted Emissions 3-Meters
o : Project Number:4788768228
L Cliant:Somsung
Config:EUT / AC Adopter / Earphons
Mode :BT_BPSK_HARM_2460
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 4788768228-E4V1 DATE: APR 26, 2019
FCC ID: ASLSMG889A

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 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 *4.957 31.79 PK 342 -31.4 34.59 - - 74 -39.41 0-360 250 H
3 *7.445 29.17 PK 35.8 -27.1 37.87 - - 74 -36.13 0-360 250 H
5 9.925 26.36 PK 375 -22.3 41.56 - - 74 -32.44 0-360 150 H
2 *4.963 31.71 PK 342 -31.4 34.51 - - 74 -39.49 0-360 150 \
4 *7.443 28.68 PK 35.8 -27 37.48 - - 74 -36.52 0-360 150 \
6 9.915 25.7 PK 375 -22.3 40.9 - - 74 -33.1 0-360 250 \

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