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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+
MODEL.: SM-P615
SERIAL NUMBER: R32N1001XMY (CONDUCTED)
R32N1003PQV (RADIATED);
DATE TESTED: FEB 21, 2020 — MAR 05, 2020;

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:
Junwhan Lee Yeonhee Lim
Suwon Lab Engineer Suwon Lab Technician
UL Korea, Ltd. UL Korea, Ltd.
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2. SUMMARY TABLE

FCC Part " . Test
. Test Description Test Limit " Test Result
Section Condition

Band Edge / Conducted

2.1051, 15.247 (d) : . -20dBc Pass
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass
Hopping frequency > two-thirds of
15.247 1 . . P
5 @) separation the 20 dB bandwidth| Conducted ass
More than 15 non-
15.247 (a)(1)(iii) |Number of Hopping channels overlapping Pass
channels
15.247 (a)(1)(iii) Avg Time of Occupancy < 0.4sec Pass
15.207 (a) AC Power I__|n(_e conducted Section 10 Power Line Pass
emissions conducted
15.205, 15.209 |Radiated Spurious Emission < 54dBuv/m Radiated Pass
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3. TEST METHODOLOGY

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

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

NS

4. FACILITIES AND ACCREDITATION

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

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

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/wp-content/uploads/2017/05/TL-637.pdf.

Page 7 of 66

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

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


http://www.iasonline.org/wp-content/uploads/2017/05/TL-637.pdf

REPORT NO: 4789354096-E5V1 DATE: MAR 05, 2020
FCC ID: ASLSMP615

5. CALIBRATION AND UNCERTAINTY

5.1. 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.

5.2. 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)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49dB

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

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

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

6.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum peak and average conducted output power as follows:
Frequency Mode Power Output Power | Output Power
range [MHz] Mode [dBm] [mW]
Average 8.012 6.33
Basic GFSK
Peak 8.293 6.75
Average 4.076 2.56
2402 ~ 2480 Enhanced Pi/4-DQPSK
Peak 7.003 5.02
Average 4.708 2.96
Enhanced 8PSK
Peak 7.520 5.65

6.3. DESCRIPTION OF AVAILABLE ANTENNAS
An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unigue coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antenna, with a maximum gain of -6.0 dBi
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6.4. WORST-CASE CONFIGURATION AND MODE

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

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

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

6.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCC ID
Charger SAMSUNG EP-TAS0EWE DK6KBO7HS N/A
Data Cable SAMSUNG EP-DR140AWE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A
/O CABLE
I/O Cable List
Cable No Port # of identical Connector | Cable Type [Cable Length Remarks
ports Type (m)
DC Power 1 C Type Shielded 1.0m 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 | Combinerl

[

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adapter |
AC Main

Bluetooth Tester
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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 Next Cal. Date
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 08-04-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-02-21
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
Directional Antenna Cobham FPA3-0.8-6.0R/1329 110367-0003 N/A
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP NO9030A MY54490312 08-06-20
Awerage Power Sensor Agilent / HP U2000 MY 54270007 08-09-20
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-07-20
Combiner WEINCHEL 1575 2150 08-08-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7087-10 2 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receiwe, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Termination WEINSCHEL M1406A TO1 08-08-20
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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8. 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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FCC ID: A3LSMP615
9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

On time Period Duty Cycle Duty Cycle Duty Cycle 1/T
Mode . Correction Factor Min. VBW
[msec] [msec] X [linear] [%]
[dB] [kHz]
2400 - 2483.5 MHz Bands
BT | 2876 | 3749 | o077 | 767% 1.15 | o034
B ight Spectrum Analyzer - Swept SA =
RL | RF [s0Q bpc | CoRREC | | SENSE:INT| | ALIGNAUTO | 01:14:14 PMFeb 21,2020
#Avg Type: RMS TRACE 3456
PNO: Fast -—#— Trig: RFBurst TYPE| Wi
IFGain:Low Atten: 40 dB oeT|P
10 dB/div_ Ref 30.00 dBm
Log
200
100
000
-10.0
0.0
-30.0 L -
-40.0
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz
1 N t 3.753 ms 11.48dBm
2 A t (A} 2.876 ms (A) 0.05dB
3 A1 t (A) 3.749 ms (A} -0.10dB
4
5
6
7
8
9
10
11
[MSG |STATUS
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9.2.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20

20 dB AND 99% BANDWIDTH

dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency |20 dB Bandwidth | 99% Bandwidth
[MHz] [MHZ] [MHZ]
LOW 2402 0.919 0.830
MID 2441 0.923 0.857
HIGH 2480 0.924 0.830
WORST 0.924 0.857

9.2.2. BLUETOOTH ENHANCED DATA RATE Pi/4-DQPSK

MODULATION
Channel Fre[ﬁ/ll:_'ez?cy 20 dB[II?/I?_'an]Iwidth 99% I[?;\;:Illr_]'g]width
LOW 2402 1.319 1.165
MID 2441 1.334 1.164
HIGH 2480 1.318 1.162
WORST 1.334 1.165

9.2.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency | 20 Db Bandwidth | 99% Bandwidth
[MHz] [MHZz] [MHZz]
LOW 2402 1.300 1.164
MID 2441 1.316 1.163
HIGH 2480 1.290 1.164
WORST 1.316 1.164

Page 15 of 66

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C(03)

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

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



REPORT NO: 4789354096-E5V1

FCC ID: ASLSMP615

DATE: MAR 05, 2020

9.2.4. 20 dB AND 99% BANDWIDTH PLOTS

GFSK

20dB Bandwidth

99% Bandwidth

Keysight Spectrum Analyzer - Decupied B
AL

Center Freq: 2402000000 GHz

02:32:41 PM Mar 05, 2020
Radio $td: None

Keysight Specirum Analyzer - Decupied B
R

Center Freg: 2.402000000 GHz
R

02:40:32 PHMar 05, 2020
Radio Std: None

sTaTus

laTaus

s Trig:FreeRun AvglHold: 1001100 . Trig: FreeRun
#AFGain:l ow #Atten: 30 dB Radio Device: BTS AFGain:Low #Atten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
=
]
Center 2.402 GHz Span 3 MHz Center 2.402 GHz ‘Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 2.56 dBm Occupied Bandwidth Total Power 2.49 dBm
850.33 kHz 830.46 kHz
Transmit Freq Error 11.914 kHz OBW Power 99.00 % Transmit Freq Error 6.524 kHz OBW Power 98.00 %
x dB Bandwidth 919.1 kHz x dB -20.00 dB x dB Bandwidth 939.8 kHz x dB -20.00 dB

LOW CHANNEL

LOW CHANNEL

Keysight Spectrum Analyzer - Decupied B
AL

112:32:19 PMMar 05, 2020

Keysight Specirum Analyzer - Decupied B
R

02:40:53 PH Mar 05, 2020

sTaTus

laTaus

Comter Fraq: 2441000000 GHz Radio $td: None Center Freg: 2441000000 GHa Radio Std: None
e Trig: Free Run AvglHold: 1001100 . Trig: FreeRun
#AFGain:l ow #Atten: 30 dB Radio Device: BTS AFGain:Low #Atten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm

Log Log
Center 2.441 GHz Span 3 MHz Center 2.441 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 3.1 dBm Occupied Bandwidth Total Power 3.13dBm

852.10 kHz 856.56 kHz
Transmit Freq Error 10.565 kHz OBW Power 99.00 % Transmit Freq Error 13.055 kHz OBW Power 98.00 %
x dB Bandwidth 923.4 kHz x dB -20.00 dB x dB Bandwidth 904.1 kHz x dB -20.00 dB

MID CHANNEL

MID CHANNEL

Keysight Spectrum Analyzer - Decupied B
AL

Cemter Fraq: 2480000000 GHz
‘AvglHeld: 1001100

02:31:57 PM Mar 05, 2020
Radio $td: None

Keysight Specirum Analyzer - Decupied B
R

Center Freg: 2.480000000 GHz

02:41:07 PHMar 05, 2020
Radio Std: None

sTaTus

laTaus

e Trig: Free Run . Trig: FreeRun
#AFGain:l ow #Atten: 30 dB Radio Device: BTS AFGain:Low #Atten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
it
I
Center 248 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 1.55 dBm Occupied Bandwidth Total Power 1.52 dBm
849.50 kHz 829.94 kHz
Transmit Freq Error 9.487 kHz OBW Power 99.00 % Transmit Freq Error 5.720 kHz OBW Power 98.00 %
x dB Bandwidth 923.7 kHz x dB -20.00 dB x dB Bandwidth 939.9 kHz x dB -20.00 dB

HIGH CHANNEL HIGH CHANNEL

Page 16 of 66

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

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




REPORT NO: 4789354096-E5V1 DATE: MAR 05, 2020
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Pi/4-DQPSK

20dB Bandwidth 99% Bandwidth

Vorsght Spectram Aralyees - Occupicd B = Tyt Spectreem Anlyzes - Occupied BN = =
kL ; s £ ol AT 12:33:29 P Mar 05, 2020 kL A I ; iSE TNT icn T 02:49:06 PMMar 05, 2020
Center Freq: 2.402000000 GHz Radio $td: None Center Freq: 2402000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1001100 - Trig: Free Run
AFGainid ow #Atten: 30 48 Radie Device: BTS AFGainLow #Atten: 30 68 Radio Device: 8TS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz Center 2.402 GHz ‘Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power -0.60 dBm Occupied Bandwidth Total Power -0.77 dBm
1.1645 MHz 1.1652 MHz
Transmit Freq Error -5.008 kHz OBW Power 99.00 % Transmit Freq Error -7.109 kHz OBW Power 98.00 %
x dB Bandwidth 1.319 MHz x dB -20.00 dB x dB Bandwidth 1.276 MHz x dB -20.00 dB
usc status sc smarus

LOW CHANNEL LOW CHANNEL

Yeysight Specirum Rrabyeer - Occupied S = Rerdight Spectm Amlyzer - Gorupied EW. ==
AL ; s L i T 12:3351 PHMar 05, 2020 AL RE__[s02 ©c | comcc | ALIG AITD 02,4852 PH Har 05, 2020
Center Freq: 2.441000000 GHz Radio $td: None ] Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1001100 & Trig: Free Run
AFGainid ow #Atten: 30 48 Radie Device: BTS MFGain:Low #Atten: 30 48 Radio Device: BTS
0 dBidiv Ref 20.00 dBm 10 dBfciiv Ref 20.00 dBm
Log Log T ]
)
0o ‘ ‘
it
400
600
n i i I | I
Center 2.441 GHz Span 3 MHz Center 2441 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 0.05 dBm Occupied Bandwidth Total Power -0.04 dBm
1.1651 MHz 1.1639 MHz
Transmit Freq Error -7.357 kHz OBW Power 99.00 % Transmit Freq Error -20.218 kHz OBW Power 99.00 %
x dB Bandwidth 1.334 MHz x dB -20.00 dB x dB Bandwidth 1.281 MHz x dB -20.00 dB
usc status = fsrarus

MID CHANNEL MID CHANNEL

Vorsght Spectram Aralyees - Occupicd B = Tyt Spectreem Anlyzes - Occupied BN = =
kL ; s £ ol AT 12:34130 P Mar 05, 2020 kL A I ; iSE TNT icn T 02:48:35 PMMar 05, 2020
Center Freq: 2.480000000 GHz Radio $td: None Center Freq: 2480000000 GHz Radio Std: None
s Trig:FreeRun AvglHold: 1001100 - Trig: Free Run
AFGainid ow #Atten: 30 48 Radie Device: BTS AFGainLow #Atten: 30 68 Radio Device: 8TS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 248 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 -1.73 dBm Occupied Bandwidth Total Power -1.82 dBm
1.1639 MHz 1.1616 MHz
Transmit Freq Error -6.502 kHz OBW Power 99.00 % Transmit Freq Error 3.642 kHz OBW Power 98.00 %
x dB Bandwidth 1.318 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB
usc status sc smarus

HIGH CHANNEL HIGH CHANNEL
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8PSK

20dB Bandwidth

99% Bandwidth

Vorsght Spectram Aralyees - Occupicd B = Tyt Spectreem Anlyzes - Occupied BN = =
kL ; ol AT 12:38:17 P Mar 05, 2020 kL - I iSE TNT icn 02:49:22 PMMar 05, 2020
Center Freq: 2.402000000 GHz Radio $td: None Center Freq: 2402000000 GHz Radio Std: None
s Trig:FreeRun AvglHold: 1001100 - Trig: FreeRun
AFGainid ow #Atten: 30 48 Radie Device: BTS AFGain:Low #Atten: 30 48 Radio Device: 8TS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz Center 2.402 GHz ‘Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power -0.58 dBm Occupied Bandwidth Total Power -0.72 dBm
1.1676 MHz 1.1639 MHz
Transmit Freq Error 13.087 kHz OBW Power 99.00 % Transmit Freq Error 18.116 kHz OBW Power 98.00 %
x dB Bandwidth 1.300 MHz x dB -20.00 dB x dB Bandwidth 1.276 MHz x dB -20.00 dB

nso sTaTus

wsa laTaus

LOW CHANNEL

LOW CHANNEL

Keysight Spectrum Analyzer - Decupied B
AL i

Comter Fraq: 2441000000 GHz
- Trig:FreeRun ‘AvglHeld: 1001100

=,
112:36:29 PM Mar 05, 2020
Radio $td: None

Keysight Specirum Amsiyzes - Occupied B
AL F

Center Freg: 2441000000 GHa
- Trig: FreeRun

rig: Fi

=
02:49:44 PHMar 05, 2020
Radio Std: None

nso sTaTus

AFGainid ow #Atten: 30 48 Radie Device: BTS AFGain:Low #Atten: 30 48 Radio Device: 8TS
0 dBidiv Ref 20.00 dBm 0d Ref 20.00 dBm
Log Log
1
Center 2.441 GHz Span 3 MHz Center 2.441 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 0.05 dBm Occupied Bandwidth Total Power 0.06 dBm
1.1675 MHz 1.1629 MHz
Transmit Freq Error 12.479 kHz OBW Power 99.00 % Transmit Freq Error 3.297 kHz OBW Power 98.00 %
x dB Bandwidth 1.316 MHz x dB -20.00 dB x dB Bandwidth 1.244 MHz x dB -20.00 dB

wsa laTaus

MID CHANNEL

MID CHANNEL

Yeysight Specirum Rrabyeer - Occupied S = Tyt Spectreem Anlyzes - Occupied BN
kL ; ol AT 12:35:19 P Mar 05, 2020 kL - I iSE TNT icn
Center Freq: 2.480000000 GHz Radio $td: None Center Freq: 2480000000 GHz
s Trig:FreeRun AvglHold: 1001100 - Trig: Free Run
AFGainid ow #Atten: 30 48 Radie Device: BTS AFGain:Low #Atten: 30 48 Radio Device: 8TS
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm

Log Log
Center 248 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 -1.73 dBm Occupied Bandwidth Total Power -1.83 dBm

1.1660 MHz 1.1636 MHz

Transmit Freq Error 10.139 kHz OBW Power 99.00 % Transmit Freq Error 15.395 kHz OBW Power 98.00 %

x dB Bandwidth 1.290 MHz x dB -20.00 dB x dB Bandwidth 1.206 MHz x dB -20.00 dB
usc status sc smarus

HIGH CHANNEL

HIGH CHANNEL
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REPORT NO: 4789354096-E5V1 DATE: MAR 05, 2020
FCC ID: ASLSMP615

10. ANTENNA PORT TEST RESULTS

10.1. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
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 mWw.

TEST PROCEDURE

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

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

VBW = RBW

Sweep = Auto

Detector function = Peak

Trace = Max hold

RESULTS

HOPPING FREQUENCY SEPARATION PLOT

[BE o mecam e st [FE et ez et

s = " [s0a DbC | COmEC b = Y T T Seise e e
] #Avg Type: RMS
PNO:Wide —— Trig: FreeRun ‘AvglHold: 100/100
1FGainiLow Atten: 30 0B

m;lum» Ref 20.00 dBm ﬂmmw 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)

GFSK 8PSK
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REPORT NO: 4789354096-E5V1 DATE: MAR 05, 2020
FCC ID: ASLSMP615

10.2. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 () (1) (iii)
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

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

VBW = RBW

Sweep = Auto

Detector function = Peak
Trace = Max hold
RESULTS

Normal Mode: 79 Channels Observed
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10.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Keyight Spectrum Analycer - Sweat 54 E=gry ¥ Kepught Spectrum Anahiss - Sweat S =y~
AL RF_ [soa oc | comec [ senszmn ALTGH AT O4:37:06 Phar 05, 2620 AL R 505 oo comwec [ sensena ALIGN ATO 050026 PH Har 05, 2020
] Trig Delay-70.0 s Avg Type: Log-Pwr TRAGE]T -3 15 ] #Avg Type: RS TRAGE[T 23 18 5
PO Test ——  Trig: RF Burst s PRO:Wide —— Trig: FreeRun AvglHold: 100100 el
1FGain:Low Atten: 30 dB oerl IFGainLow Atten: 30 dB oerlP
AMkr2 372.8 ps
10 dB/dy  Ref 20,00 dBm 0.11 dB 10¢e/dv  Ref 20,00 dBm
Log Leg
Q &
|
10
0o 0.0
50 fr 00
Center 2.441000000 GHz ‘Span 0 Hz Start 2.40000 GHz Stop 2.43000 GHz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 s (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
100 MHz SPAN 30 MHz SPAN, SEGMENT 1 OF 3
Keyight Spectrum Analycer - Sweat 54 E=gry ¥ Kepught Spectrum Anahiss - Sweat S =y~
AL RF_ [soa oc | comec [ sensza ALTGH AT 08:12:08 Phar 05, 2620 AL R 505 oo comwec [ sensena ALIGN ATO 05:15:26 PH Har 05, 2020
] #Avg Type: RUS TRACE[T 23 45 6 #Avg Type: RINS TRAGE[ 3 1%
TRG:Wide —— Trig: FreeRun AvglHold: 100100 e PRGWide —— Trig: FreeRun AvglHold: 1001100 el
FGain:Low Atien: 30 dB oerl? IFGainLow Atten: 30 dB oerlP
10 defdly  Ref 20,00 dBm lodeidiv  Ref 20.00 dBm
Log Leg
10
200 200
00 00
Start 2.43000 GHz Stop 2.46000 GHz Start 2.46000 GHz Stop 2.48200 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
30 MHz SPAN, SEGMENT 2 OF 3 22 MHz SPAN, SEGMENT 3 OF 3
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10.2.2.
MODULATION

BLUETOOTH ENHANCED DATA RATE 8PSK

Keyight Spectrum Analycer - Sweat 54 o Kepught Spectrum Anahiss - Sweat S =y~
AL RF_ [soa oc | comec [ sensza ALTGH AT 08:33:06 Phar 05, 2620 AL R 505 oo comwec [ sensena ALIGN ATO 052835 PHar 05, 2020
] #Avg Type: RUS TRACE[T 23 45 6 #Avg Type: RINS TRAGE[T 23 18 5
NG Fest ——  Tri: FreeRun AvglHold: 100100 e RO Wide —»—  Trig: Free Run AvglHold: 1001100 el
1FGain:Low Atten: 30 dB oerl? IFGainLow Atten: 30 dB oerlP
10 defdly  Ref 20,00 dBm lodeidiv  Ref 20.00 dBm
Log ‘ Leg
10
0o 00
50.0 00
Start 2.39000 GHz Stop 2.49000 GHz Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

100 MHz SPAN

30 MHz SPAN, SEGMENT 1 OF 3

eyt Spectiom Ansher - Sweal 54
RL % [sa o

E=gry ¥ Kepught Spectrum Anahiss - Sweat S =y~
[ CoREC [ sensza ALTGH AT 05:20:59 Phar 05, 2620 AL R 505 oo comwec [ sensena ALIGN ATO 053136 PH Har 05, 2020
] #Avg Type: RUS TRACE[T 23 45 6 | #Avg Type: RINS TRAGE[T 23 18 5
RO Wide —— Trig: FreeRun AvglHold: 100100 e PRG:Wide ——  Trig: Free Run AvglHold: 1001100 el
FGain:Low Atien: 30 dB oerl? IFGainLow Atten: 30 dB oerlP
10 defdly  Ref 20,00 dBm lodeidiv  Ref 20.00 dBm
Log Log
00
00
Start 2.43000 GHz Stop 2.46000 GHz Start 2.46000 GHz Stop 2.48200 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
30 MHz SPAN, SEGMENT 2 OF 3

22 MHz SPAN, SEGMENT 3 OF 3
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10.3. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 () (1) (iii)
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 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 3.16 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
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FCC ID: ASLSMP615

10.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.373 32 0.119296 0.4 -0.2807
DH3 1.629 16 0.260640 0.4 -0.1394
DH5 2.877 12 0.345240 0.4 -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 0.373 8 0.029824 0.4 -0.3702
DH3 1.629 4 0.065160 0.4 -0.3348
DH5 2.877 3 0.086310 0.4 -0.3137

Page 24 of 66

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

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



REPORT NO: 4789354096-E5V1
FCC ID: ASLSMP615

DATE: MAR 05, 2020

GFSK

PULSE WIDTH

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD

Keyaigh Spectram Anshyr - Swest 51 To o e VeyaightSpectram Anhize - Swest oo
2L R [500 DC | CORREC [ senseanti TGN AUTO 04:37:06 PM Mar 05, 2020 AL RF__ 500 DC | CORREC [ senseanti ALIGN AUITC 04:26:26 PMMar 05, 2020
] Trig Delay-70.0 s Avg Type: Log-Pwr TRACE[T - 3256 #Avg Type: RMS TRaCE] Tt
PHO Tast ~»-  Trig: RF Burst T - PHO Wide —»-  Trig: Free Run TYRE{
IFGain:Low Atten: 30 dB oer| IFGainow Atten: 30 d8 oeTlP
AMkr2 372.8 ps
10 ¢B/div Ref 20.00 dBm 0.11dB 10¢e/dv  Ref 20.00 dBm
Log Log
g ¢
i i
|
n i
200 -20.0
i 30
0.0 H 0.0 PRI — o
ane il
Center 2441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 us (20001 pts) Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
e tarus = rarus
Keyaigh Spectram Anshyr - Swest 51 To o e VeyaightSpectram Anhize - Swest oo
2L R [500 DC | CORREC [ senseanti ALTGN ALTO 043557 PM Mar 05, 2020 AL RF__ 500 DC | CORREC [ senseanti ALIGN ATO 04:28:71 PMMar 05, 2020
‘ Trig Delay-120.0 us Avg Type: Log-Pwr TRACE| 3456 | #Avg Type: RMS TRACL 5
PWO Tast ~»-  Trig: RF Burst T - PHO Wide —»-  Trig: Free Run TYRE{
IFGain:Low Atten: 30 dB oer| IFGainow Atten: 30 d8 oeTlP
AMkKr2 1.629 ms
10 ¢B/div Ref 20.00 dBm -0.16 dB 10¢e/dv  Ref 20.00 dBm
Log Log
i i
n i
200 -20.0
o l— i
50.0 0.0 [P ” 2l o) e N - ~ =
ane il
Center 2441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts) Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
e tarus = rarus

DH3

DH3

Keysight Spectram Anlyzes - Sweat 54 [E=REEE Keysight Spectrum Anelyzer - Swept 54 I [E=
RL RF__ [S00_DC | CORREC [ senseanti ALTGN ALTO 04:34 53 PM Mar 05, 2020 AL RF__ 500 DC | CORREC [ senseanti ALIGN ATO 04:30-35 PMMar 05, 2020
] Trig Delay-320.0 s Avg Type: Log-Pwr = ] #Avg Type: RMS TRaCE] B
PWO Tast ~»-  Trig: RF Burst T PHO Wide —»-  Trig: Free Run TYRE{
IFGain:Low Atten: 30 dB oer| IFGainow Atten: 30 d8 oeTlP
AMkr2 2.877 ms
10 ¢B/div Ref 20.00 dBm 0.09.dB 10¢e/dv  Ref 20.00 dBm
Log Log
¢ L
i i
n 0
200 -20.0
i i
00 A HEH 0.0 - . PPy ¢
ane il
Center 2441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts) Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
e tarus = rarus

DH5

DH5
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10.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.387 32 0.123712 0.4 -0.2763
DH3 1.636 16 0.261760 0.4 -0.1382
DH5 2.886 12 0.346320 0.4 -0.0537
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.387 8 0.030928 0.4 -0.369072
DH3 1.636 4 0.065440 0.4 -0.33456
DH5 2.886 3 0.086580 0.4 -0.31342
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REPORT NO: 4789354096-E5V1
FCC ID: ASLSMP615

DATE: MAR 05, 2020

8PSK

PULSE WIDTH

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD

Keysight Spectram Anslyze: - Swept 54 o e Keysight Spectrum Anehzer - Swept 54 o | s
2L RF__ [S00_DC | CORREC [ senseanti TGN AUTO 05:26°42 PM Mar 05, 2020 AL RF__ 500 DC REC [ senseanti ALIGN AUTO 05:18:53 PMMar 05, 2020
‘ Trig Delay-49.0 us #Avg Type: RMS TRACE| 5 #Avg Type: RMS TRacE| 5
PHO Tast ~»-  Trig: RF Burst T PHO Wide —»-  Trig: Free Run TYRE{
1FGain:Low Atten: 30 dB oerlF IFGainow Atten: 30 d8 oeTlP
386.6 s
10 ¢B/div Ref 20.00 dBm -0.76 dB 10¢e/dv  Ref 20.00 dBm
Log Log
A
Q I '
i & ILALS i
n 0
200 -20.0
i 30
|
a0 HA 50,0 - o - ai . o
ane il
Center 2441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 us (20001 pts) Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
e tarus = rarus
Keysight Spectram Anslyze: - Swept 54 o e Keysight Spectrum Anehzer - Swept 54
2L RF__ [S00_DC | CORREC [ senseanti I6M AUTO 052549 PM Mar 05, 2020 AL RF__ 500 DC REC [ senseanti ALIGN AUTO 05:20-13 PMMar 05, 2020
] Trig Delay-248.0ps #Avg Type: RMS TRACE[T 23 4 5 ] #Avg Type: RMS TRACE] 33
PWO Tast ~»-  Trig: RF Burst T PHO Wide —»-  Trig: Free Run TYRE{
1FGain:Low Atten: 30 dB oerlF IFGainow Atten: 30 d8 oeTlP
AMkr2
10 defdiv Ref 20.00 dBm 10d8/div  Ref 20.00 dBm
Log ‘ Log
i ]I i
n i
200 -20.0
i i
a0 50,0 o " - 7 o . ——
ane il
Center 2441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts) Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
e tarus = rarus
Keysight Spectram Anslyze: - Swept 54 o | [l Keysight Spectrum Anehzer - Swept 54
2L RF__ [S00_DC | CORREC [ senseanti ALTGN ALTO 052425 PM Mar 05, 2020 AL RF__ 500 DC REC [ senseanti ALIGN AUTO 05:32-23 PMMar 05, 2020
] Trig Delay-348.0 s #Avg Type: RMS TRACE] S #Avg Type: RMS TRaCE] 53
PHO Tast ~»-  Trig: RF Burst T PHO Wide —»-  Trig: Free Run TYRE{
1FGain:Low Atten: 30 dB oerlF IFGainow Atten: 30 d8 oeTlP
AMkr2 2.886 ms
10 ¢B/div Ref 20.00 dBm -0.77 dB 10¢e/dv  Ref 20.00 dBm
Log ‘ ‘ Log
yoof—— 8 ! ot ‘ S i
n ‘ i
200 -20.0
i i
no i 0.0 , - " Sl » -
ane il
Center 2441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts) Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
e tarus = rarus

3DH5

3DH5
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REPORT NO: 4789354096-E5V1 DATE: MAR 05, 2020
FCC ID: ASLSMP615

10.4. OUTPUT POWER

LIMITS

§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
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REPORT NO: 4789354096-E5V1

FCC ID: ASLSMP615

DATE: MAR 05, 2020

10.4.1. BASIC DATA RATE GFSK MODULATION

Frequency Output Power Limit Margin

SElIE [MHZ] [dBm] [dBm] [dB]
Low 2402 7.723 21.000 -13.277
Mid 2441 8.293 21.000 -12.707
High 2480 6.761 21.000 -14.239
Worst 8.293 21.000 -12.707

GFSK
P T P T
W e SR B < -

10dgidiv  Ref 20.00 dBm
Leg

10dgidiv  Ref 20.00 dBm
Leg

Center 2.402000 GHz

#Res BW 3.0 MHz #VBW 50 MHz

Sweep 1.333 ms (20001 pts)

Span 10.00 MHz [Center 2441000 GHz

#Res BW 3.0 MHz

Span 10.00 MHz

#VBW 50 MHz Sweep 1.333 ms (20001 pts)

LOW CHANNEL

MID CHANNEL

Fepsight Spectrumm Anshyoe - Swept 54
AL RF soq_oc

NSE I ALTGH AUTO
] #Avg Type: RMS

10 dBraiv  Ref 20.00 dBm
Log

Fust —s= Trig: FreeRun AvglHold: 1001100
Anen: 3048

Center 2480000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)

Span 10.00 MHz

HIGH CHANNEL
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REPORT NO: 4789354096-E5V1
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DATE: MAR 05, 2020

10.4.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION
Frequency Output Power Limit Margin
ClnEmme. [MHZ] [dBm] [dBm] [dB]
Low 2402 6.410 21.000 -14.590
Mid 2441 7.003 21.000 -13.997
High 2480 5.359 21.000 -15.641
Worst 7.003 21.000 -13.997
Pi/4-DQPSK

Keyaight Spectrum Anslyzzs - Swepl 54
AL RF 506D

T sensea

ALIGN AJTO
#Avg Type: RMS

Keyaight Spectrum Anslyzzs - Swept 54
AL RF 508D

T sensea

#Res BW 3.0 MHz

HIGH CHANNEL

ALIGN AJTO
| | #Avg Type: RMS
PHO: Fast ——  Trig: FreeRun AvglHold: 1001100 PNO:Fast ——  Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 30 dB IFGain. Atten: 30 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
°g °g
| I
00 00
.0 .0
[Center 2.402000 GHz Span 10.00 MHz [Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
. ferarus . ferarus:
Keyaght Spectram Analyzer - Sweat 54
AL R [sva o | comec <
Y - RIS
WG Fest - Trig: FreeRun AvglHold: 100100
FGainiLow Atten: 30 dB
10 dBidiv - Ref 20.00 dBm
Log
[
0o
700
Center 2.480000 GHz Span 10.00 MHz
#VBW 50 MHz Sweep 1.333 ms (20001 pts)
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10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
ClnEmme. [MHZ] [dBm] [dBm] [dB]
Low 2402 7.520 21.000 -13.480
Mid 2441 7.517 21.000 -13.483
High 2480 5.894 21.000 -15.106
Worst 7.520 21.000 -13.480
8PSK
e —— — I —
W e SR poh — T ROOTA

10dgidiv  Ref 20.00 dBm
Leg

10dgidiv  Ref 20.00 dBm
Leg

[Center 2.441000 GHz

Span 10.00 MHz

[Center 2.441000 GHz

Span 10.00 MHz

#Res BW 3.0 MHz #VBW 50 MHz

Sweep 1.333 ms (20001 pts)

#Res BW 3.0 MHz

#VBW 50 MHz Sweep 1.333 ms (20001 pts)

LOW CHANNEL

MID CHANNEL

Fepsight Spectrumm Anshyoe - Swept 54
AL RF soq_oc

10 dBraiv  Ref 20.00 dBm
Log

PNO: Fest ——  Trig: FreeRun
1FGainiLow Atten: 30 dB

NSE N ALTGH AUTO
] #Avg Type: RMS
AvglHold: 1001100

Center 2480000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz
sweep 1.333 ms (20001 pts)

HIGH CHANNEL

Page 31 of 66

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C(03)

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

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




REPORT NO: 4789354096-E5V1 DATE: MAR 05, 2020

FCC ID: A3LSMP615
10.5. AVERAGE POWER

LIMITS

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 7.251 5.31
Mid 2441 8.012 6.23
High 2480 6.494 4.46
10.5.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION
Channel Fr?&l:_'ezr]mcy A\[/dPBonv]v]er Av[ rl;&\;]ver
Low 2402 4.072 2.55
Mid 2441 4.076 2.56
High 2480 2.926 1.96

10.5.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Av Power Av Power
[MHZ] [dBm] [mW]
Low 2402 4.062 2.55
Mid 2441 4.708 2.96
High 2480 2.935 1.97
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REPORT NO: 4789354096-E5V1 DATE: MAR 05, 2020
FCC ID: ASLSMP615

10.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 8§815.247 (d)
RSS-2475.5
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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DATE: MAR 05, 2020

10.6.1.

SPURIOUS EMISSIONS, NON-HOPPING

BLUETOOTH BASIC DATA RATE GFSK MODULATION

Keysight Spectram Analyzer - Sweat 54 =l Keysight Spectrum Anshyzer - Swept S =
RL RE [s0a oc CORREC | senseanT] ALIGH AT 03:35:23 PM Mar 05, 2020 AL RF (500 DC CORREC | senseanT] ALIGN AJTO 03:59:26 PM Mar 05, 2020
] #Avg Type: RNS TRACE] 56 ahvg Type: RS = B0
PRO:Wiide — Trig: FreeRun AvglHold: 1001100 T PROFast —— Trig: FreeRun AvglHold: 100100 THPE|M
1FGain:Low Atten: 30 dB oerl? IFGainLow Atten: 30 dB oerlP
Mkr2 2.399 946 5 GHz Mkr2 23.718 4 GHz
{ogErdy_ Ref 20.00 dBm -43.588 dBm [geidy _ Ref 20.00 dBm -42.830 dBm
ol $
| &
i 10
0 W0
200 20
T i«
¥ & i« &
500 a0l — Py
o e
¥ i«
Center 2.400000 GHz Span 10.00 MHz Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
Keysight Spectram Analyzer - Sweat 54 =l Keysight Spectrum Anshyzer - Swept S =
RL RE [s0a oc CORREC | senseanT] ALIGH AT 03:47:13 PM Mar 05, 2020 AL RF (500 DC CORREC | senseanT] ALIGN AJTO 04:02:16 PM Mar 05, 2020
] #Avg Type: RNS TRACE[T >3 55 ahvg Type: RS TRAGE]. -3 45§
PRO:Wiide — Trig: FreeRun AvglHold: 1001100 TIPE M PROTast —~  Trig: Fres Run AvglHold: 100100 THPE|M
1FGain:Low Atten: 30 dB oerl? IFGainLow Atten: 30 dB oerlP
Mkr1 2.441 163 50 GHz Mkr2 26.239 7 GHz
10 dBidiv Ref 20.00 dBm 7.975 dBm 10 ey Ref 20.00 dBm -39.371 dBm
Log Log
¢ o
i 10
0 W0
200 20
T i«
. : ¢
500 sob—— A AP it
o e
¥ i«
Center 2.441000 GHz Span 5.000 MHz Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
Keysight Spectram Analyzer - Sweat 54 =l Keysight Spectrum Anshyzer - Swept S =
RL RE [s0a oc CORREC | senseanT] ALIGH AT 03:48:31 PM Mar 05, 2020 AL Fi (500 DC CORREC | senseanT] ALIGN AJTO D4:05:47 PM Mal 05, 2020
] #Avg Type: RMS THACE e | #Avg Type: RINS Tace] 00
PRO:Wiide — Trig: FreeRun AvglHold: 1001100 TIPE M PROTast —~  Trig: Fres Run AvglHold: 100100 THPE|M
1FGain:Low Atten: 30 dB oerl? IFGainLow Atten: 30 dB oerlP
Mkr2 2.484 067 0 GHz Mkr2 21.646 7 GHz
{ogErdy_ Ref 20.00 dBm -47.843 dBm [geidy _ Ref 20.00 dBm -42.290 dBm
& %
i 10
0 W0
200 20
T i«
. y &
500 20— P, A
o e
¥ i«
Center 2.483500 GHz Span 10.00 MHz Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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DATE: MAR 05, 2020

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Kepaight Spectrum Analyzer - Swept SA.
) Soa br | CORREC

L [ CoRRE
Display Line -12.20 dBm

=
#Avg Type: RMS
AvglHold: 100/100

[Ty wr———

n : : - ) i
#Avg T RMS

arker 2 2.483748500000 GHz e ~e. Trig: FresRun AvaHod: 100100

PR Wide —»— Trig: FreeRun
IFGaindow Atten: 30 dB FGainiow Aten: 30 4B
jodeidiv - Ref 20,00 dBm 0dBidiv  Ref 20.00 dBm
Log Log
A 3
& &
o - i ¢
[Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
= T s

LOW BANDEDGE
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REPORT NO: 4789354096-E5V1
FCC ID: ASLSMP615

DATE: MAR 05, 2020

10.6.2.
MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

BLUETOOTH BASIC DATA RATE Pi/4-DQPSK

Fepaight Spectrum Anshyoe - Swept 54
AL RE oC

=y~ Vepugh Spectrum Analyiss - Swept S =T E
[soa coREC [ senszan ALTGH AT 03:42:38 PMMar 05, 2620 AL R [s0a oo comec [ sensena ALIGN ATO O4:12.46 PHHar 05, 2020
] #Avg Type: RUS TRAGE] B #Avg Type: RINS TRACE[} -3 15 5
PNO:Wide —— Trlg: FreeRun AvglHold: 100100 e PRG:Fast —— Trig: FreeRun AvglHold: 1001100 TREIM
FGain:Low Anten: 30 dB oerl® IEGainLow Atten: 30 dB oerlP
Mkr2 2.399 970 5 GHz Mkr2 26.075 8 GHz
104B/div Ref 20,00 dBm -44.817 dBm 1042/ Ref 20,00 dBm -39.042 dBm
Log Leg
& O
100 1
00 00
i ® T
0.0 WL 1 00— Ty ——
i T
Center 2.400000 GHz Span 10.00 MHz [Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
= s = ferarus

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Xeight Spectram Arlyees - Swest 54 E=mr=y v Vepugh Spectrum Analyiss - Swept S E=E
AL RF_ [soa oc | comec [ senszan ALTGH AT 03:46:32 PHtar 05, 2620 AL R [s0a oo comec [ sensena ALIGN ATO 04:10:11 PhHar 05, 2020
] #Avg Type: RUS TRACE s ¢ | #Avg Type: RINS 3358
PNO:Wide —— Trlg: FreeRun AvglHold: 100100 R PRG:Fast —— Trig: FreeRun AvglHold: 1001100 TREIM
FGain:Low Anten: 30 dB oerl? IEGainLow Atten: 30 dB oerlP
Mkr1 2.440 849 50 GHz Mkr2 21.583 9 GHz
104B/div Ref 20,00 dBm 5.154 dBm 1042/ Ref 20,00 dBm -42.017 dBm
Log Leg
100 1
00 00
i T $
a0 00 Py "
F
i T
Center 2.441000 GHz Span 5.000 MHz [Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
= s = ferarus
Xeight Spectram Arlyees - Swest 54 E=mr=y v Vepugh Spectrum Analyiss - Swept S E=E
AL RF_ [soa oc | comec [ senszan ALTGH AT 035142 Phar 05, 2620 AL R [s0a oo comec [ sensena ALIGN ATO 04.07.57 Phar 05, 2020
] #Avg Type: RUS TRACE] - 3 4 5 #Avg Type: RINS TRACE[} -3 15 5
PNO:Wide —— Trlg: FreeRun AvglHold: 100100 e PRG:Fast —— Trig: FreeRun AvglHold: 1001100 TREIM
FGain:Low Anten: 30 dB oerl® IEGainLow Atten: 30 dB oerlP
Mkr2 2.483 584 0 GHz Mkr2 26.130 7 GHz
10dBidly Ref 20.00 dBm -48.763 dBm 108/dv Ref 20.00 dBm -39.772 dBm
Log Leg
&
100 1
00 00
. ! ¢
00 u T W ' A - — RTR— - 0.0 - - i~
i T
Center 2.483500 GHz Span 10.00 MHz [Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
= s = ferarus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

eyeight Spectrum Arlyom - Swept S Veyeight Specem Aralyoe - Swept SA
AL ®_[s0a oo [ senseanti =) AL W [soa oo [ senseant Fie]
| #Avg Type: RMS ‘ #Avg Type: RMS
PR Wide —»— Trig: FreeRun AvglHold: 100/100 WO Gide —»- Trig: FreeRun AvglHold: 1001100
IFGaindow Atten: 30 dB |FGain:Low Atten: 30 6B
jodeidiv - Ref 20,00 dBm 10 dB/div Ref 20.00 dBm
Log Log
&
{
0. .
il - D. - - — R
Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
= . s
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10.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

DATE: MAR 05, 2020

SPURIOUS EMISSIONS, NON-HOPPING

Xeight Spectram Arlyees - Swest 54 =y~ Vepugh Spectrum Analyiss - Swept S =T E
AL RF_ [soa oc | comec [ senszan ALTGH AT 03:41:28 PMmar 05, 2620 AL R [s0a oo comec [ sensena ALIGN ATO 04:14:56 PHHar 05, 2020
] #Avg Type: RUS TRACE] - 3 4 5 | vg Type: R TRACE[} -3 15 5
PNO:Wide —— Trlg: FreeRun AvglHold: 100100 e # PRG:Fast —— Trig: FreeRun AvglHold: 1001100 TIPE M
FGain:Low Anten: 30 dB oerl® IEGainLow Atten: 30 dB oerlP
Mkr2 2.399 966 5 GHz Mkr2 19.894 4 GHz
104B/div Ref 20,00 dBm -45.354 dBm 1042/ Ref 20,00 dBm -42.061 dBm
Log Leg
&t
& /
100 1
00 00
i 3 e ¢ i
500 00— = .
i T
Center 2.400000 GHz Span 10.00 MHz [Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
= s = ferarus

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

Xeight Spectram Arlyees - Swest 54 E=mr=y v Vepugh Spectrum Analyiss - Swept S E=E
AL RF_ [soa oc | comec [ senszan ALTGH AT 03:45:28 PMpar 05, 2620 AL R [s0a oo comec [ sensena ALIGN ATO 04:18:02 PhHar 05, 2020
] #Avg Type: RUS TRACE s ¢ | vg Type: RMS 3358
PNO:Wide —— Trlg: FreeRun AvglHold: 100100 e # PRG:Fast —— Trig: FreeRun AvglHold: 1001100 TREIM
FGain:Low Anten: 30 dB oerl® IEGainLow Atten: 30 dB oerlP
Mkr1 2.440 841 00 GHz Mkr2 19.161 9 GHz
104B/div Ref 20,00 dBm 5.391 dBm 1042/ Ref 20,00 dBm -41.610 dBm
Log Leg
100 1
00 00
{
. | ’ s
)
ang |l ¥ o - =
i T
Center 2.441000 GHz Span 5.000 MHz [Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
= s = ferarus

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

[ zveoatt Spectrum sty - Soept 54 Keytight Spectrum Anehizes - Swept SA. =R
[ i 080 £ AL R[50 b | comEC T cencenur BTG 4T0 042034 PHar 15,2020
Avg Type: RIS TacE] s g
arker 2 2.485347500000 GHz FHG Wide ~»- Trig:FreeRun AvgiHola: 1001100 PWG:Tast ——  Trig: FreeRun ‘ArgiHos 106100 TrRE[Mi
IFGainiLow Anen: 30 4B IFGain:Low Atten: 30 d8 oerl®
347 5 GI Mkr2 8.205 3 GHz
0 geici_Ref 20.00 dBm -48.188 dBm 19 geicv Ref 20,00 dBm -44.015 <dBm
&
0
200
i« o
0.0 = Py
i«
Center 2.483500 GHz Span 10.00 MHz [Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
ec sramus = rarus

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 4789354096-E5V1 DATE: MAR 05, 2020
FCC ID: ASLSMP615

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

eyeight Spectrum Arlyom - Swept S Veyeight Specem Aralyoe - Swept SA
AL ®_[s0a oo [ senseanti I AL W [soa oo [ senseant =)
| #Avg Type: RMS ‘ #Avg Type: RMS
PG Wide 5o Trig: FreeRun AvglHold:>100/100 WO Gide —»- Trig: FreeRun Avg|Hold: 100100
IFGaindow Atten: 30 dB |FGain:Low Atten: 30 6B
jodeidiv - Ref 20,00 dBm 10 dB/div Ref 20.00 dBm
Log Log

0. .

0.0 ko - - - V- - D. 0 -
Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
= . s
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REPORT NO: 4789354096-E5V1

FCC ID: ASLSMP615

DATE: MAR 05, 2020

11. RADIATED TEST RESULTS

LIMITS
FCC 815.205 and §15.209
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.

§8 15.231 and 15.241.

FCC Part 15.205 (a) : Only spurious emissions are permitted in any of the frequency bands listed below :

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~5.15 14.47 ~ 145
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35~16.2

2.1735 ~2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4125~ 4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 8.025 ~ 8.5 22.01~23.12
4.17725 ~ 4.17775 13.36 ~ 13.41 156.52525 1718.8 ~1722.2 9.0~9.2 23.6 ~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 9.3~9.5 31.2~318
6.215 ~ 6.218 16.69475 ~ 16.69525 162.0125 ~ 2310 ~ 2390 10.6 ~ 12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.17 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 167.72 ~173.2 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 240 ~ 285 3260 ~ 3267
8.362 ~ 8.366 73~74.6 322 ~335.4 3332 ~ 3339
8.37625 ~ 8.38675 74.8 ~75.2 399.90 ~ 410 3345.8 ~ 3358
608 ~ 614 3600 ~ 4400
960 ~ 1240

= FCC Part 15.205(b) : The field strength of emissions appearing within these frequency bands shall not
exceed the limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in §15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-
peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in §15.35 apply to these

measurements.
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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 =1/0.002884S = 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.

TRANSMITTER ABOVE 1 GHz

11.1.1.

BANDEDGE (LOW CHANNEL)

BLUETOOTH BASIC DATA RATE GFSK MODULATION

HORIZONTAL RESULT

I,\I___‘L SUWON Lab Choamber | 2820 Mar 4 18:17:44
2
Restricted Bondedge
Praoject Number:47853540896
115 Client:Samsung
Config:EUT / AC Adopter / Earphone
- Mode BT _GFSK_BE H_24@2
185 Tested by 2BB81
T
)
c
a
N
C
a
e
E
3
@
‘ff
2. 31 2.415
Range (Grz) RN Fef/attn Dat/fvg Hode Soeep Ptz fupsifode Positl (=) Ref/fttn Det/fvg Hodk Susep Piz  Fupsifode Position
1:2731-2.418 IMC-6aB) /M 1125 PECK/LogPur-Uideo  Hmsectfuto) BEZ1 MK « i 0K a B457sREY BT 1 1 e |
Meter Corrected . L . . .
Frequency y : Average Limit Margin Peak Limit PK Margin Azimuth Height N
Marker Reading Det 3117_00168717 10dB_ATT[dB] Reading Polarity
(GHz) (dBuv) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *2.39 42.73 Pk 31.7 -25.5 48.93 74 -25.07 123 134 H
2 *2.38994 57.65 Pk 31.7 -25.5 63.85 - - 74 -10.15 123 134 H
3 *2.39 32.43 VALIT 31.7 -25.5 38.63 54 -15.37 - - 123 134 H
4 * 2.38988 32.81 VALIT 31.7 -25.5 39.01 54 -14.99 123 134 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 RESULT

|'~=UL SUWON Lab Chamber | 2028 Mar 4 138:27:15
2
Restricted Bondedge
Praoject Number:47853540896
L S Client:Samsung
Config:EUT / AC Adopter / Earphone
- Mode: BT _GFSK_BE _U_24B2
L e Tested by: 20681
950
5 B85
)
L
@
= 75
€
= ]
La 55 .......... o ’ !
g |
erage t Uy i
55l Averag imi Buly¥m2 1“11
I
n:.;.;w Aol " FIRVOTRPT NP P AT AYT " " L oo kb v, n"t_ ‘-'U e A
45 ; H i : : :
4 3
S
35
2. 31 T8 5MHz/ 2.415
Frequency (GHz)
Renge (GFz) REWBN — Ref/Attn Dst/fvg Mods Sueep Ftz  Swpe/fods  Position Range (EHz) FEA/UEH Ref/Aitn  Det/Avg fods Susep Fis  Fsups/Mode  Position
Marker Frequency Rg:é?r:g Det 3117 00168717 10dB_ATT[dB] Cé’;;%?:‘zd Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuV) - = (dBuV/m) (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
1 *2.39 50.41 Pk 317 -25.5 56.61 - - 74 -17.39 91 381 i
2 *2.38956 55.7 Pk 317 -25.6 61.8 - - 74 -12.2 91 381 i
3 *2.39 32.52 VALIT 31.7 -25.5 38.72 54 -15.28 - - 91 381 4
4 *2.38697 32.71 VALIT 31.7 -25.5 38.91 54 -15.09 - - 91 381 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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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WqELJL SUWOM Leb Chamber | 26828 Mar 4 B29:51:48
25
Restricted Bondedge
= Froject Number:4789354896
H “1C1 i &t : Somsung
Config EUT / AC Adapter / Earphone
- Mode :BT_GFSK_BE_H_248@
= “|Tested by:20881
It
g5 i
o
Iy
c
a
H
C
8]
2
=
3
w
o
35
2.46 Ta. 3MHz/ 2.563
Frequency (GHz)
Fange (6Hz) FEUABY Raf/Rttn Dot/ Pode Suep Pte  Foups/fode Fosition Range (&) REWBU Ref/fttn  Det/feg Hode Sucep Pis  apsids  Position
1:2.46-2.563 1Mi-68) /M nzs PEAK/LogPwr—idec  1On=ecChutc) 8081 HAM 123 degs 186 24 H £)/580 1 EoKValt B 43 T 1 ege 10|
Meter Corrected L . L . . .
Frequency - : Average Limit Margin Peak Limit PK Margin Azimuth Height N
Marker Readin Det 3117_00168717 10dB_ATT[dB Readin, Polari
(GH2) vy a _ATT[dB] o) (dBuV/m) (dB) (dBuV/m) (B) (Degs) (cm) ity
1 *2.48351 44.15 Pk 31.9 -25.2 50.85 74 -23.15 123 106 H
2 *2.48498 57.38 Pk 31.9 -25.2 64.08 - - 74 -9.92 123 106 H
3 *2.48351 32.94 VALT 31.9 -25.2 39.64 54 -14.36 - - 123 106 H
4 *2.48363 33.26 VALT 31.9 -25.2 39.96 54 -14.04 123 106 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 RESULT

p..—UL SUWON Lab Chamber | 2028 Mar 4 18:85:56
2
Restricted Bondedge
Praoject Number:47853540896
L S Client:Samsung
Config:EUT / AC Adopter / Earphone
- Mode:BT_GFSK_BE U_2480
L Tested by: 20681
950
5 B85
)
C
@
= 75
£
=
_____ . |
a 65 |
o
L limit CABUU/n
Flﬁ il r . b 5 - U RO OGN U SR Y. YRR ST
Wl ki ) ottt bt bl il o i m kb b i
il i e st v
45 .
3 4
o o
35
2.36 T8 3MH=/ ' 2563
Frequency (GHz)
Renge (GFz) REU/BU — Faf/Attn Dat/Avg Mode Sueep Ftz  Swpe/fods  Position Range (EHz) FEA/UEH Ref/Aitn  Det/Avg fods Susep Fis  FupsMode  Position
Meter Corrected . . . . . .
Frequency N : Average Limit Margin Peak Limit PK Margin Azimuth Height N
Marker Readin Det 3117_00168717 10dB_ATT[dB Readin, Polari
(GH2) vy a _ATT[dB] o) (dBuV/m) (@8) (dBuV/m) (B) (Degs) (cm) ity
1 *2.48351 42.83 Pk 319 -25.2 49.53 - - 74 -24.47 106 328 \
2 *2.48392 55.1 Pk 319 -25.2 61.8 - - 74 -12.2 106 328 \
3 *2.48351 32.69 VALT 31.9 -25.2 39.39 54 -14.61 - - 106 328 \
4 2.5401 32.83 VALT 32 -25 39.83 54 -14.17 - - 106 328 \

* - 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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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

'\IUH SUWON Lek Chomkber 2 2026 Mar 4 15.58: 868
Rodiated Emissions 3-Msters
1 Project Number 4789354896
a8 Client Samsung
Config:EUT / AC Adapter / Esrphanc
Mode :BT_GFSK_HARM_2482
ElE Tested by: 20881
51|
3
t 78
a
M
= )
o =
- Avg Limit (dBulU/m)
£
=
3 58 .
[ss}
2 nhdwumﬂh“"*w*hhw““"““ﬁﬂnw
Plal i SSSTSSOUSSRORRTS: NSRS i3 IRENY oo chaitivatie
| o
P L
Nl v
ju ............
28
1 [z 18
Freguency (GHz)
Fange Gz R/ Reffitn  Dei/fivg Mode Sweep Pte  #5aps/Mode Fasition | Ronge (iz) R/ VB Ref/fttn  Det/fvg Hode Sueep Pte Foups/Mode Position
11=3 INC-6dB)/ B 112718 PEAK/LogPurUidec  mee: Ed81  MAKH 8-3cldegs| 3:3-18 IHC-6cB)/ 38k 87/8 PEAK/LogPur-Video  SBAmsec(futa) 16k HAXH 8-36Bdeg= 25|
'\IUH SUWON Lek Chomkber 2 2026 Mar 4 15.58: 868
Rodiated Emissions 3-Msters
1 Project Number 4789354896
a8 Client Samsung
Config:EUT / AC Adapter / Esrphanc
Mode :BT_GFSK_HARM_2482
ElE Tested by: 20881
51|
§ 78
b
.
o -
| SOOI SO SS SOSOSUSSSSUUOUOotHUUUUSSSSUSRSUOSs SUUUUUUUUSS SUSSUUUUUUOOS SSSSSOUSRNN EUSSUUOOSE HUN HESSS
- Avg Limit (dBulU/m) : :
B ; ;
5 H
2 98 : i
z : : :
fe
4G H H i
z i -
5. ; H
-l - attv N i ————————————— -, A L I -
28
1 [5] 18
Freguency (GHz)
Range (GRz) FEU/ B Faf/Attn Dat/Avg Mods ) Ft: #5wpe/oss  Faziticn | Rengs (6D BV UBU Ref/fitn  Det/Avg Node Susep Ptz fiwps/Mode FPosition |

VERTICAL

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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RADIATED EMISSIONS

Meter Corrected L . o . . .
Frequency N . Avg Limit Margin Peak Limit Margin Azimuth | Height .
Reading Det 3117_00168724 | 3GHz_HP[dB] Reading Polarity
(GHz) (dBuv) (dBuV/m) (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)

*4.79825 35.26 PKFH 34 -27.9 41.36 - - 74 -32.64 360 100 H
*4.79915 35.37 PKFH 34 -27.9 41.47 - - 74 -32.53 360 100 \Y
7.20665 34.3 PKFH 36.1 -25.2 45.2 - - 74 -28.8 360 100 H
7.20513 35.16 PKFH 36.1 -25.2 46.06 - - 74 -27.94 360 100 \
9.60514 30.96 PKFH 37 -21.7 46.26 - - 74 -27.74 360 100 H
9.60708 30.79 PKFH 37 -21.6 46.19 - - 74 -27.81 360 100 \

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

WI@LL SUWON Lak Chomker 2 2828 Mar 4 15:35: 16
Rodioted Emissions 3-Meters
Project Mumber 4789354096
188 |Client:Samsung
Config:EUT / AC Adopter / Eorphone
~ Mode :BT_GFSK_HARM_2441
98 Tested by 2ABA1
84
E
= 7| SO SOUSNE U OO TP SO SOR RPN OUNS SENURUPRTE SOUUUOE SO SOU O ST
a
N
©
I e
- fivg Limit (dBuU/m)
= g
5| N N N N
3 5 o
=] b
2 aﬂ»uuuﬂuﬂ“““*ﬂmuuuuk””“ﬂﬂ
= 5
48 3o M
LI R
PP
17| OO OOt SUUSEOUO OO SOOUOSSSESSPUOOt oo OSSO SUUIOOOOUSOOR-SUROUSI SOSIOE SUOTSE SOPSOUN: OSSO
T T T T TR
1 [Z] 18
Frequency (GHz)
Renge (GHz) Rl Ref/Altn  Det/Avg Mode Sweep Fts  #5wps/Mode Fosition | Renge (EHz) REW U Ref/Attn  Det/fvg Node Sueap Pls  t5ups/Mode  Fosilion
1-3 INC-6dB)/ 38 112718 PEAK/LogPur-Uideo  SBmeec(futo) E381  MAKH B-36Adegs| 3:3-18 1H(-6cB) /38 B7/@ PEAK/LogPur-Uidea  SBfmaec(futo) 18k HixH 8-36Bdegs
) IlaLL SUWON Lak Chamber 2 2828 Mar 4 15:35 16
Rodioted Emissions 3-Meters
168 Project Mumber 4789354896
|Client :Samsung
Config:EUT / AC Adopter / Eorphone
_ Mode :BT_GFSK_HARM_2441
98 Tested by:28881
80
T L O & O e L e U e i P
-
IS
[
=4 E‘E ,,,,,,,,,,,,,
e Avg Limit (dBuU/m)
3 5
Ea 'B ......................................................
z H
' 4 &)
48 s 2 ]
5 :
L L s
e
1 a8 18
Frequency C(GHz)
Renge (GHz) R/ Ref/Altn  Det/fAvg Mode Sweep Fts  f5ups/Mode Fosition | Renge (EHz) REW U Ref/Attn  Det/fvg Node Sueap Pls  tSups/tode Fosition |

VERTICAL

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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RADIATED EMISSIONS

Meter Corrected L . L . . 5
Frequency N . Avg Limit Margin Peak Limit Margin Azimuth Height .
Readin Det 3117_00168724 | 3GHz_HP[dB Readin Polari
(GHz) ; dBuV)g - _HP[dB] ( dBuWn?) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) | (cm) ty

*4.8812 35.83 PKFH 34 -27.8 42.03 - - 74 -31.97 360 100 H
*4.88186 35.19 PKFH 34 -27.8 41.39 - - 74 -32.61 360 100 \
*7.32285 33.78 PKFH 36.2 -24.8 45.18 - - 74 -28.82 360 100 H
*7.32121 33.63 PKFH 36.2 -24.8 45.03 - - 74 -28.97 360 100 \
9.76522 30.99 PKFH 37.2 -21.3 46.89 - - 74 -27.11 360 100 H
9.7652 31.06 PKFH 37.2 -21.3 46.96 - - 74 -27.04 360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789354096-E5V1
FCC ID: ASLSMP615

DATE: MAR 05, 2020

HIGH CHANNEL RESULTS

HPUL SUWON Lab Chamber | 2828 Mar 4 14:29:16
Radicted Emissions 3-Meters
Project Number:47833548%6
188 Client:Somsung
Confg:EUT / AC Adupter / Earphone
Mode: BT_GFSK_HARM_248@
el Tested by:2BBBI
=15]
F
t B --emmeme e
=
N
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£ 68
- fug Limit (dBul/m)
:
3
2
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2
1 . L "
ot
L S S
28
1 | 8
Frequency (GHz)
Fonge (6o FEAEY Ref/Rin et /v Mok Seep Fto Towp/fiode  Fasition Range () REARD Ref7ttn  Det/fug Fade Soen Fiz  Fopa/thde  Positio
i:1=3 IMC-6d8)/30k  112/18 FEAK/LogRur—Uiden  Ofnsec(Ruto) 6BA1  HAKH fBdege 258 318 Hi-68)/38k 878 FESK/LogPur-Uideo  Sffmsec(futo) 16k MIH }-35fidega 150 on|
HPUL SUWOM Lok Chamber | 26828 Mar 4 14:29:16
Rodioted Emizsions 3-Meters
a8 Project Number: 4783354696
! Clisnt:Somsung
Conf ig:EUT / BC Adapter / Earphone
Mods:BT_GFSK_HARM_24808
el Tested by:2@881
=]
I e s € . D B e}
v
[
[}
L]
2 Avg Limit (dBul/m)
=
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=
=]
1 O O OO T .o O H NS POTOOE. SRR SSNUPRUTRUON. SOOI 2 T st
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=
e e e S
28
1 ] 18
Frequency (GHz)
Fonge (GHz) ROU/EY Rof/flin  Dol/fvg fiodks Suocp Pto  Fswpo/fiods Pasition Range () RRUARU Ref/Attn  Ust/fvg Fode s Flo  Foapoitode  Position

VERTICAL

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: 4789354096-E5V1 DATE: MAR 05, 2020
FCC ID: ASLSMP615

RADIATED EMISSIONS

Meter Corrected L . L . . 5
Frequency N . Avg Limit Margin Peak Limit Margin Azimuth Height .
Reading Det 3117_00168717 | 3GHz_HP[dB] Reading Polarity
(GHz) (dBuv) (dBuV/m) (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
* 4.96656 38.73 PKFH 34.2 -31.5 41.43 - - 74 -32.57 0 100 H
*4.96659 38.87 PKFH 34.2 -31.5 41.57 - - 74 -32.43 0 100 \
*7.44097 35.84 PKFH 35.8 -27.1 44.54 - - 74 -29.46 0 100 H
*7.43959 36.38 PKFH 35.8 -27.1 45.08 - - 74 -28.92 0 100 \
9.92018 31.97 PKFH 37.5 -22.1 47.37 - - 74 -26.63 0 100 H
9.91817 32.89 PKFH 37.5 -22.1 48.29 - - 74 -25.71 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789354096-E5V1
FCC ID: ASLSMP615

DATE: MAR 05, 2020

11.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK

MODULATION

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

,‘_)_/l L SUWON Lak Chamber | 2828 Mar 4 11:23: 31
25
Restricted Bandsdge
- Project Mumber:47893540896
115 Client:Samsung
Config:EUT / AC Adopter / Eorphone
L Mode:BT _8PSK_BE H_ 2482
185 Tested by:28881
a
]
c
]
r
5
T
s
>
5
@
=
et Bttt e ettt bttt s
1
2.31 18, 5MH=z/ 2.415
Frequency (GHz)
Ronge (GHz) REARM Reffiitn Dat/fvg Mode Sucep Pt f5epe/ode Fosition | Renge (6o REAVABH Ref/fttn  Det/feg Node Sucep Pte f5ups/Made Position
1:2.31-2.415 INC-Ed8/ M 112/ PERK/LogPur Video  Trseclfube) G301 HAKH 51 dege 1§ 2:2031-2.415 IHC-6B) /500 ! [ B457a/FEN 201 kL -
Meter Corrected L . . . . )
Frequency . : Average Limit Margin Peak Limit PK Margin Azimuth Height N
Marker Reading Det 3117_00168717 10dB_ATT[dB] Reading Polarity
(GHz) (dBuv) (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *2.39 42.1 Pk 31.7 -25.5 48.3 - - 74 -25.7 53 161 H
2 *2.37944 45.72 Pk 31.6 -25.6 51.72 - - 74 -22.28 53 161 H
3 *2.39 32.16 VALT 31.7 -25.5 38.36 54 -15.64 - - 53 161 H
4 *2.32823 33.22 VALT 31.5 -25.6 39.12 54 -14.88 53 161 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 RESULT

1,\I__LJL SUWON Lok Chamber | 2828 Mar 4 14148
z
Restricted Bondedge
s Project Number:4789354896
Client:Somsung
Config:EUT / AC Adupter / Earphone
- Mode:BT_BPSK_BE_U_2482
145 Tested by 2881
95
3 85
b
¢
i
> 75 SUUNL I R O
g 65 [ Ui
o
55 Averac Limit Bul 1 ]l S
i 1
N " M.‘(Z_‘Lu...‘ W HEAR N At I\”Mn
45
4 3
A=) (=)
35
2.31 T8 .5MH=z/ 2.415
Frequency (GHz)
Fonge (6H) FEUABY Faf/Rttn  Det/fvg Moo Susep Pte  upcifode  FPasition Rangs () RELAUEU Ref/Attn  Dal/vg Mo Pis  apsithds  Position
Meter Corrected L . L . . .
Frequency - : Average Limit Margin Peak Limit PK Margin Azimuth Height N
Marker Reading Det 3117_00168717 10dB_ATT[dB] Reading Polarity
(GHz) (aBuV) (Buvim) (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
1 *2.39 43.47 Pk 31.7 -25.5 49.67 74 -24.33 88 178 \
2 *2.331 45.73 Pk 31.5 -25.6 51.63 - - 74 -22.37 88 178 \
3 *2.39 32.32 VALT 31.7 -25.5 38.52 54 -15.48 - - 88 178 \
4 *2.38559 32.76 VALT 31.7 -25.5 38.96 54 -15.04 88 178 \

* - 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: 4789354096-E5V1 DATE: MAR 05, 2020
FCC ID: ASLSMP615

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

(%))
f

n
[M]

_-UL SUUON Lab Chomber | 2628 Mar 4
25 T ——
Restricted Bondedge

Project Number:4783354836
Client:Somsung

Config:EUT / AC Adopter / Earphone
Mode:BT_BPSK_BE_H_2480

185 i i Tected by:28881

izonta

CdBul)/m) Hor

2 .46 ] 0. 3MH=z/ ‘ ‘ 2563

Frequency (GHz)
Ronge (Ghiz) FEUAED Raf/Atin  Det/fvg Mock Susep Pts ¥owps/fode Fosition Range (6] REHAUEU Ref/ftn  Dat/fvg Hods Susen Ptz ¥oups/ode Fosition
112 46-2.563 NGB /M 112/8  PEM/LogPurideo  JGnsecCfute) 881 HAK 115 degs 185 o g HC-6083/588 11 PEK v DG/ BN O i ege 106
Meter Corrected L . . . : .
Marker Frequency Reading Det 3117 00168717 10dB_ATT[dB] Reading Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) (dBuv/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)

1 *2.48351 42.44 Pk 31.9 -25.2 49.14 - - 74 -24.86 119 106 H
2 * 2.48356 59.03 Pk 31.9 -25.2 65.73 - - 74 -8.27 119 106 H
3 *2.48351 32.4 VALIT 31.9 -25.2 39.1 54 -14.9 - - 119 106 H
4 2.5578 32.63 VALIT 32 -25 39.63 54 -14.37 - - 119 106 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 RESULT

1,\I__LJL SUWON Lak Chamber | 2828 Mar 4 14:91:53
25
Restricted Bondedge
s Project Number:4763354896
Client:Somsung
Config:EUT / AC Adupter / Earphone
- Mode:BT_BPSK_BE_U_24808
145 Tested by 2881
95
3 85
b
¢
i
= 75}
3
e}
o
H—- erage Limit (dBul/ml
',L.u. o YT TR I Py At o, im T TR OPRY TR T TIN: (VJRTC R AT RO T RWTIE TN ] 1 FrT P o (Vg n
At A i iy At
3 4
= a
35
2.46 T8.3MH=z/ 2.563
Frequency (GHz)
Fonge (6H) FEUABY Faf/Rttn  Det/fvg Moo Susep Pte  upcifode  FPasition Range () RELAUEU Ref/Attn  Dal/vg Mo Sueep Pis  apsithds  Position
Meter Corrected - . L . . .
Frequency - : Average Limit Margin Peak Limit PK Margin Azimuth Height N
Marker Readin Det 3117_00168717 10dB_ATT[dB] Readin, Polari
(GH2) oy — _ATT[dB] o) (dBuVv/m) (B) (dBuv/m) (@B) (Degs) (cm) ity
1 *2.48351 41.88 Pk 319 -25.2 48.58 74 -25.42 88 326 i
2 *2.48354 57.62 Pk 319 -25.2 64.32 - - 74 -9.68 88 326 i
3 *2.48351 32.31 VALT 319 -25.2 39.01 54 -14.99 - - 88 326 i
4 2.54974 32.65 VALT 32 -25.1 39.55 54 -14.45 88 326 i

* - 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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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

; Ili“l SUWON Lok Chamber 2828 Mar 4 I1:27:56
Radiated Emissions 3-Meters
Project Number: 4789354896
188 Client:Somsung
Config:EUT / AC Adopter / Earphans
Made :BT_BPSK_HARM_2462
98 Tested by:2PBB1
| OSSO OSSN OO0 OSSO OO NOUSSOOO O OSSOSO SOUUUSEE SO OO OO OO
E
e 475 | SO NOSS: SUSO S,
a
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S 6B
— fBvg Limit (dBulU/m)
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>
J
@
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28
1 (iG] 13
Frequency (GHz)
Ronge (GHz) R BN Ref/fttn  Det/Rvp Mode Sueep Pts  45wpe/Mode FPosition Range (BHz) RE/EW Ref/étin  Det/Avg Mode Sueep Pte  $3ups/Mode Fosition
I MBI/ 112/10 FERK/LpgFur-Uideo  Bimmec Bl M B-368degs| 31718 MC-B3E)/ W BT/B PERK/LogPur-Uideo  S3macc(Rustal 16k HAZH 8- Ffdeg 2%
. Ilﬁl“ SUWON Labk Chamber 2828 Moar 4 11:27:56
Radiated Emissions 3-Meters
Project Number: 47893548396
“ '/]P ..................................... Climnt ﬁur\bu\ng
Config:EUT / AC Adoptar / Earphaons
Mace :BT_BPSK_HARM 24872
96 Tested by:28881
S T e
i 7o
o
©
v c
= 68
s fBvg Limit (dBulU/m)
3
B . e T
Gl
A . 4 A e
2 A
Koty i
38 H
7 - OO 00U EOOOO OO SOTOOO OO OSSOSO OO O OSSOSO
1 (=] 18
Frequency (GHz)
Ronga (GHz) REWEY Ref/fttn  Det/dvp Hode Suesp Ptz 45wpe/Mode  Position Range (BHz) REL/BU Ref/attn  Det/Avg Hode Susep Pts  #5ups/Mode  Fosition ‘

VERTICAL

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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FCC ID: ASLSMP615

RADIATED EMISSIONS

Meter Corrected L . o . . .
Frequency N . Avg Limit Margin Peak Limit Margin Azimuth | Height .
Reading Det 3117_00168717 | 3GHz_HP[dB] Reading Polarity
(GHz) (dBuv) (dBuV/m) (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
*4.80543 40.04 PKFH 34.2 -31.5 42.74 - - 74 -31.26 0 100 H
*4.80404 41.64 PKFH 34.2 -31.5 44.34 - - 74 -29.66 0 100 \Y
7.20607 35.63 PKFH 35.8 -27.8 43.63 - - 74 -30.37 0 100 H
7.20639 36.44 PKFH 35.8 -27.8 44.44 - - 74 -29.56 0 100 \
9.6094 33.67 PKFH 37 -23.2 47.47 - - 74 -26.53 0 100 H
9.60779 34.15 PKFH 37 -23.2 47.95 - - 74 -26.05 0 100 \

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