FCC CFR47 PART 15 SUBPART C
Bluetooth
CERTIFICATION TEST REPORT
FOR
WCDMA/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n/ac

MODEL NUMBER : SM-W737NO
FCC ID: ABLSMW737NO

REPORT NUMBER: 4788556585-E1V1

ISSUE DATE: SEP 04, 2018

Prepared for
SAMSUNG ELECTRONICS CO., LTD.
129 SAMSUNG-RO, YEONGTONG-GU, SUWON-SI,
GYEONGGI-DO, 16677, KOREA

Prepared by
UL Korea, Ltd.
26th floor, 152, Teheran-ro, Gangnham-gu Seoul, 06236, Korea

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

ACCREDITED"

Testing
Laboratory

TL-637



REPORT NO: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

Revision History

Rev. Issue Date Revisions Revised By
V1 09/04/18 Initial issue Hoonpyo Lee
Page 2 of 84
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: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ...ttt e e eeans 5
2. TEST METHODOLOGY ...ttt ettt e e et et ettt s e e e e e e e eattbaa e e e eaaeennees 6
3. FACILITIES AND ACCREDITATION ...ttt e e e eeeees 6
4. CALIBRATION AND UNCERTAINTY Lttt ettt e e et eaeaai e aeees 6
4.1. MEASURING INSTRUMENT CALIBRATION. ..ottt 6
4.2, SAMPLE CALCULATION .. .uiii ettt e e ettt e e e e e eeeeba s 6
4.3. MEASUREMENT UNCERTAINTY Lttt et 7
5. EQUIPMENT UNDER TEST ..ttt ettt e et e e et e aeeai e aeees 8
5.1. DESCRIPTION OF EUT ...ttt e et e e et e e e eei e eees 8
5.1. MAXIMUM OQUTPUT POWER. ...ttt ea e 8
5.2. DESCRIPTION OF AVAILABLE ANTENNAS ..ottt 8
5.3. WORST-CASE CONFIGURATION AND MODE ......ccuuiiiiiiiiieeiei e 8
5.4. DESCRIPTION OF TEST SETUP ...ttt eeeni e 9
6. MEASUREMENT METHODS ...ttt e et e e e e e e eaa s 11
7. TEST AND MEASUREMENT EQUIPMENT ..ot 12
8. REFERENCE MEASUREMENT RESULTS ... 13
8.1. ON TIME AND DUTY CYCLE RESULTS ....ouiiiiiii ettt 13
8.2. 20 dB AND 99% BANDWIDTH......coiiiiiiiiiiiie et e e e a s e e e e eeeennes 14
8.2.1. BASIC DATA RATE GFSK MODULATION ...ttt 14
8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION.......ccetiiieiiiiiieee e 14
8.2.3.  ENHANCED DATA RATE 8PSK MODULATION ...ttt 14
8.2.4. 20 dB AND 99% BANDWIDTH PLOTS.......uuuuuiiiiuiiiiiiiinminnennnnnnnnnnnennnnnnnnnnnnnnennnnnns 15

9. SUMMARY TAB LE ..ottt e et e et et e e et e e e e 18
10. ANTENNA PORT TEST RESULTS ..ottt eeeeenns 19
10.1. HOPPING FREQUENCY SEPARATION ....ouiiiiiiiieeeei ettt 19
10.2. NUMBER OF HOPPING CHANNELS. ... .o 20
10.3. AVERAGE TIME OF OCCUPANCY ..ottt e e s et e e et e s e asenenns 24
10.4.  OUTPUT POWERI ..ot et e et e et e e e et e e e ereans 32
10.4.1. BASIC DATA RATE GFSK MODULATION. ...t 32
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION ......uiiiiiiiiiiiiiiiiaeee e 32
10.4.3. ENHANCED DATA RATE 8PSK MODULATION ....ciiiiiiiieiiiin e 32
10.5.  AVERAGE POWER ...t e e e e 36
10.5.1. BASIC DATA RATE GFSK MODULATION. ..ot 36

Page 3 of 84
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: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

10.5.2. DATA RATE PI/4-DQPSK MODULATION .....cuuiiiii i 36
10.5.3. ENHANCED DATA RATE 8PSK MODULATION .....ccittiiiiiiiaie et 36
10.6. CONDUCTED SPURIOUS EMISSIONS ... ...t 37
10.6.1. BASIC DATA RATE GFSK MODULATION. ...t 38

11. RADIATED TEST RESULTS ..ottt e e e e eeeee s 50
11.1.  LIMITS AND PROCEDURE .......uuiiieiii ittt 50
11.2. TRANSMITTER ABOVE 1 GHZ ....oi e 52
11.2.1. BASIC DATA RATE GFSK MODULATION. ......uiiiiiiiiiiiiiiiiaae et 52
11.2.2. ENHANCED DATA RATE 8PSK MODULATION .....ccittiiiiiiaieeeeeeeeiiiiiee e 62
11.3. WORST-CASE BELOW 1 GHZ.....uiiii et 72
12. AC POWER LINE CONDUCTED EMISSIONS ... 74
13, SETUPR PHOTOS ..ttt ettt e et e et et e e e et e e e erb e eeeeenns 77

Page 4 of 84
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: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: WCDMA/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n/ac
MODEL NUMBER: SM-W737NO0

SERIAL NUMBER: BBMGR34K500613H (RADIATED);

BBMGR34K50061VZ (CONDUCTED)

DATE TESTED: JUL 25, 2018 — AUG 16, 2018

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

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

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

Approved & Released For
UL Korea, Ltd. By: Tested By:

&

SungGil Park Hoonpyo Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

558074 D01 15.247 Meas Guidance v05
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
[ ] Chamber 1
X] Chamber 2
[ ] Chamber 3

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 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 WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n and ANT+.
This test report addresses the DSS (BT) operational mode.

5.1. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Power Output Power Output Power
[MHz] Mode [dBm] [mW]
Mode

Basic GESK Average 9478 8.867
Peak 9.776 9.497
2402 - 2480 | Enhanced Pi/4-DPSK Average o113 Skl
Peak 8.936 7.827
Enhanced 8PSK Average 6.730 4710
Peak 9.403 8.716
5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -0.5 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 Y it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

The fundamental level of the EUT was investigated on the condition of equipped with keyboard
configuration also, but stand-alone configuration is more worse. So only below 1GHz and AC
line conducted test were performed on the condition of equipped with keyboard configuration.

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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DATE: SEP 04, 2018

5.4.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Description Manufacturer Model Serial Number
Charger SAMSUNG EP-TA300 R37K3ADOAC3SE3
Data Cable SAMSUNG EP-DW720CWE N/A
Earphone SAMSUNG EO-EG920BW N/A
keyboard SAMSUNG EJ-CW730 N/A
/O CABLES
1/0O Cable List
Cable |Port # of identical |Connector [Cable Type |Cable Remarks
No ports Type Length (m)
1 DC Power 1 Mini-USB Shielded 1.2m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

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

Combiner Spectrum Analyzer

Bluetooth Tester

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

Bluetooth Tester

AC ADAPTER

MAIN POWER SOURCE RECEIVER

Page 10 of 84

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: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

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 | Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19 08-09-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18 08-06-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18 08-07-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-08-18 08-07-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-08-18 08-06-19
Average Power Sensor Agilent / HP U2000 MY54270007 08-08-18 08-07-19
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-08-18 08-07-19
Combiner WEINCHEL 1575 2152 08-08-18 08-08-19
Attenuator PASTERNACK PE7087-10 A001 08-08-18 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-18 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-10-18 08-07-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18 08-06-19
LISN R&S ENV-216 101837 08-09-18 08-09-19
UL Software

Description Manufacturer Model Version

Radiated software uL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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8. REFERENCE MEASUREMENT RESULTS

8.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS

None: for reporting purposes only.

ON Time| Period |Duty Cycle| Duty Duty Cycle 1/T
Mode B X Cycle |Correction Factor| Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
BT | 2884 | 3750 | 0769 | 769% | 114 | 0347
—EKmig"‘ST“"“:FA"E’S’Z“’S'[IS‘XEP‘;’2 | CORREC [ [ SENSE:INT] ALIGN AUTO | D41717P‘ﬁ“ﬂ%‘

PNO: Fast —#— 11ig:RFBurst
IFGain:Low Atten: 40 dB

Trig Delay-500.0 ps #Avg Type: RMS

TRACE
TvPE]
DET]

3456
P

10 dBidiv__ Ref 30.00 dBm
Log

200

100

0.0o

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

Center 2.441000000 GHz

Span 0 Hz

Res BW 8 MHz #VBW 50 MHz
FUNCTION WIDTH
1 N t 4995 us 10.23 dBm
2 A t (A 2.884 ms (A) 1.21dB
3 a1 t (A 3.750 ms (A) 0.56 dB
4
5
6
7
8
9
10
1 -
« v
usG STATUS
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20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% ~ 5% of the
OBW. The VBW is set to = 3*RBW. The sweep time is coupled.

RESULTS

8.2.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHz] [kHz] [kHz]
Low 2402 928.8 829.45
Mid 2441 934.1 829.21
High 2480 9234 829.03
Worst 934.1 829.45

8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.296 1.132
Mid 2441 1.297 1.161
High 2480 1.299 1.162
Worst 1.299 1.162

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.263 1.132
Mid 2441 1.266 1.162
High 2480 1.210 1.131
Worst 1.266 1.162
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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
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847.21 kHz 829.45 kHz
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—

20dB BandW|dth] GFSK ngh CH

99% BandW|dth] GFSK High CH

———

c-mrmq 2.480000000 GHz.
o: Free

‘\-ﬂ
05:51:30 PHAU 05, 2018
Radio Std: None

I —

: C!m!rFﬂq 2.480000000 GHz
ree

.m
#M fug 05, 2018
Radio St Hone.

. AvglHold: 1001100 . Trig: Fi
#FGaindLow Tanisoah Radio Device: BTS #FGainLow SAfer 3048 Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
|
Center 2.48 GHz Span 3 MHz Center 2.48 GHz S Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms, #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 15.8 dBm Occupied Bandwidth Total Power 4.48 dBm
846.94 kHz 829.03 kHz
Transmit Freq Error 5.405 kHz OBW Power 99.00 % Transmit Freq Error =297 Hz OBW Power 99.00 %
x dB Bandwidth 923.4 kHz x dB -20.00 dB x dB Bandwidth 905.3 kHz 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

PR ————— ==
54154 Mg 0, 2018
Radio Std: None

| c-mrn-q 2.402000000 GHz
. Trig: Free AvgiHold: 1001100

om0 T
T 0231 M Awg 5, 2018
R:mosm Nm\!

| Center Freq: 2402000000 GHz
ree R:

. Trig:F

s status

aFcaniow mm 08 Radio Device: BTS. aFGanion . Shmen: 3048 Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
1

Center 2.402 GHz Span 3 MHz Center 2.402 GHz h 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 13.1 dBm Occupied Bandwidth Total Power 0.77 dBm

1.1593 MHz 1.1324 MHz
Transmit Freq Error -1.348 kHz OBW Power 99.00 % Transmit Freq Error 1.792 kHz OBW Power 99.00 %
x dB Bandwidth 1.296 MHz x dB -20.00 dB x dB Bandwidth 1.272 MHz x dB -20.00 dB

wsa sTaTus.

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

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

wwm’ ‘Dccupied BW

-
Aug 05, 2018
Rﬂdln Sld Num

| C!meanq 2441000000 GHz
. Trig: Free Run

oS e e oY =/
05102148 i 03,2018
Radio $td: None

| Center Fraq: 2441000000 GHz
n

s sTarus

. AvglHold: 100/100 . Trig: Free Ru
AIF Gain:Low !An-n Eﬂ dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
SiLLILRLNLLIR LKL bl LL 10k B HL BBl LA L BRI

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 13.7 dBm Occupied Bandwidth Total Power 1.37 dBm

1.1605 MHz 1.1614 MHz
Transmit Freq Error -2.348 kHz OBW Power 99.00 % Transmit Freq Error 861 Hz OBW Power 99.00 %
x dB Bandwidth 1.297 MHz x dB -20.00 dB x dB Bandwidth 1.277 MHz x dB -20.00 dB

msc sTATUS

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

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

o S e G ==

Rﬂdln Sld N e

oS e e oY =/
o5 0302 P g 65,2018

] Cemer Frec: 2 480000000 GHz | Cener Fraq: 2480000000 GHz Radio Std: None
. Run AvglHold: 100/100 e Trig: FreeRun
AIF Gain:Low !An-n Eﬂ dB Radio Device: BTS #IFGainow I.hlun 30dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
1
A USRI LR R DL L T L ) LRRE 0GR T AT [P} LITXIN S

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 14.1 dBm Occupied Bandwidth Total Power 1.87 dBm

1.1617 MHz 1.1615 MHz
Transmit Freq Error -3.003 kHz OBW Power 99.00 % Transmit Freq Error -12.454 kHz OBW Power 99.00 %
x dB Bandwidth 1.299 MHz x dB -20.00 dB x dB Bandwidth 1.272 MHz x dB -20.00 dB
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DATE:
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8PSK BANDWIDTH

20dB BandWIdth] 8PSK Low CH

99% Bandwidth] 8PSK Low CH

———

c-mrmq 2.402000000 GHz

=m[r]
05i57:58 PH AU 05, 2018
Radio Std: None

Keysght Specirum Analyze: - Occupied BW
AL F o

: C!m!rFﬂq 2.402000000 GHz

ol
3FM fug 05, 2018
Radio $1a Hane

s

status

wsa

sTaTus.

a. Trig: FreeRu AvglHold: 100/100 v Trig: Free Rur
HFGalnLow Zatien. 3048 Radio Device: BTS. HFGalnLow satten: 30 4B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Alhil &k i i bl 1

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 13.1 dBm Occupied Bandwidth Total Power 0.90 dBm

1.1421 MHz 1.1315 MHz
Transmit Freq Error 17.870 kHz OBW Power 99.00 % Transmit Freq Error 11.386 kHz OBW Power 99.00 %
x dB Bandwidth 1.263 MHz x dB -20.00 dB x dB Bandwidth 1.203 MHz x dB -20.00 dB

20dB Bandwidth] 8PSK Mlddle CH

99% BandW|dth]] 8PSK Middle CH

sTanus

sTATUS

— == N — =T
05:59:00 P ug 05, 2018 0814405 24 g 05, 2018
] C!meanq 2441000000 GHz Radio Std: None | Cener Fraq: 2441000000 GHz Radio $td: None
e Trig: FreeRun ‘AvgliHold: 1001100 e Trig: FreeRun
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0dsidiy_ Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm

Log Log
Center 2.441 GHz Span 3 MHz Center 2.441GHz o T Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.7 dBm Occupied Bandwidth Total Power 1.32dBm

1.1416 MHz 1.1623 MHz

Transmit Freq Error 15.757 kHz OBW Power 99.00 % Transmit Freq Error 18.592 kHz OBW Power 99.00 %

x dB Bandwidth 1.266 MHz x dB -20.00 dB x dB Bandwidth 1.233 MHz x dB -20.00 dB
usc sTarus wsa sTarus
20dB BandW|dth] 8PSK ngh CH 99% BandW|dth] 8PSK High CH

— == N — =T

08:00:07 P ug 05, 2018 E 06104:23 P4 g 05, 2018
] C!meanq 2480000000 GHz Radio Std: None | Cener Fraq: 2480000000 GHz Radio $td: None
e Trig: FreeRun ‘AvgliHold: 1001100 e Trig: FreeRun
AIF Gain:Low !An-n 3048 Radio Device: BTS #IFGainow SAten: 30 dB 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 248GHz - - Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.2 dBm Occupied Bandwidth Total Power 1.99 dBm

1.1439 MHz 1.1307 MHz
Transmit Freq Error 16.698 kHz OBW Power 99.00 % Transmit Freq Error 15.735 kHz OBW Power 99.00 %
x dB Bandwidth 1.210 MHz x dB -20.00 dB x dB Bandwidth 1.243 MHz x dB -20.00 dB

Page 17 of 84

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: 4788556585-E1V1
FCC ID: ASLSMW737N0

DATE: SEP 04, 2018

9. SUMMARY TABLE

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

LIMIT

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION PLOT

Keysight Spectrum Analyzes - Swept 54 Keysight Spectrum Analyzes - Swept 54
AL R

| HAvg Type: RMS | #Avg Type: RMS
- Run AvgiHold: 1001160 . Run AvalHold: 100/160

v Ref 20.00 dBm deidiv - Ref 20.00 dBm
°g

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)
=G T wsc sTarus

[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
to less than 30% of the channel spacing or the 20 dB bandwidth, whichever is smaller. The

analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS PLOTS[GFSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

|i Keysight Spectrum Analyzer - Swept SA (=S

RL | RF [s0q DC | CORREC | | SENSE:NT| | ALIGN AUTO | 07:17:18 PM Aug 05, 2018

#Avg Type: RMS
PNO-Fast -+~ Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB

10 dBidiv Ref 20.00 dBm
Log

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

msc STATUS
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1t SEGMENT

2400 to 2430 MHz

[E=E

[500 DC | CORREC | | SENSE:INT| ALIGN AUTO |

07:21:51 PMAug 05, 2018

BN Keysi rum Analyzer - Swept SA
RL | RF

] #Avg Type: RMS

PNO: Wide ~»~ 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

10 dBidiv
Log

Ref 20.00 dBm

10.0

Start 2.40000 GHz

‘Res BW 300 kHz

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 1.333 ms (20001 pts

2" SEGMENT

2430 to 2460 MHz

Ea sTaTus
——
BN Keysight Spectrum Analyzer - Swept SA |7 [25m]
RL | RF [502 DC | CORREC | [ SENSE:INT| | ALIGN AUTO |

| #Avg Type: RMS

PNO:Wide ~»— Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 30 dB

07:26:28 PM Aug 05, 2018
TRA 3456
TYPE M

peT|P

10 dBidiv  Ref 20.
Log

.00 dBm

‘Res BW 300 kHz

Start 2.43000 GHz

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 1.333 ms (20001 pts

msc

STATUS

39 SEGMENT

2460 to 2482 MHz

BN Keysight Spectrum Analyzer - Swept SA
RL |

=N =S

RF

[50@ DC | CORREC | | SENSE:INT| [ ALIGN AUTO |

07:29:29 PMAug 05, 2018

] #Avg Type: RMS

PNO: Wide —+— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

10 dBidiv
Log

Ref 20.00 dBm

Start 2.46000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.48200 GHz
Sweep 1.333 ms (20001 pts]

STATUS
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NUMBER OF HOPPING CHANNELS PLOTS[8PSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

Keysight Spectrum Analyzer - Swept SA

[E=N R

3
RL RF [500 DC | CORREC | [ SENSE:INT] |

ALIGN AUTO |

07:20:10 PM Aug 05, 2018

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

#Avg Type: RMS
Avg|Hold: 1001100

10 dBidiv Ref 20.00 dBm
Log

Start 2.39000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.49000 GHz
Sweep 1.333 ms (20001 pts

IMSG

STATUS
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IFGain:Low

Atten: 30 dB

BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF [50Q DC | CORREC | [ SENSE:INT] ALIGNAUTO | 07:24:37 PM Aug 05, 2018
B ] #Avg Type: RMS TRACE[L 2345 6
PNO-Wide —» Trig: FreeRun Avg[Hold: 1001100 TYPE| M
IFGain:Low Atten: 30 dB oer|P N
10 dB/div. Ref 20.00 dBm
Log
i
0
st 00
15 SEGMENT
200
300
2400 to 2430 MHz
00
500
£00
700
‘Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
wsa STATUS
—
BE Keysi rum Analyzer - Swept e —
RL | RE (509 DC | CORREC | | SENSE:INT] ALIGN AUTO | 07:28:18 PM Aug 05, 2018
B ] #Avg Type: RMS TRACE[L 0315 6
PNO-Wide —» Trig: FreeRun AvglHold: 1001100 TYPE|
oeT|P N

10 dBidiv
Log

Ref 20.00 dBm

2" SEGMENT

2430 to 2460 MHz -

Start 2.43000 GHz

Stop 2.46000 GHz

#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
s STATUS
B Koy rum Analyzes - Swept =R
RL | RE (509 DC | CORREC | | SENSE:INT] ALIGN AUTO | 07:30:57 PM Aug 05, 2018
[ ] #Avg Type: RMS TRACE[1 2345 6
PNO-Wide —» Trig: FreeRun AvglHold: 1001100 TYPE[M ey
IFGain:Low Atten: 30 dB oer]P N

10 dBidiv
Log

Ref 20.00 dBm

39 SEGMENT

2460 to 2482 MHz -

Start 2.46000 GHz
#Res BW 300 kHz

#VBW 300 kHz

Stop 2.48200 GHz
Sweep 1.333 ms (20001 pts]

msa

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]

Width Pulses in | of Occupancy

[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.380 32 0.121600 04 -0.2784
DH3 1.636 16 0.261760 04 -0.1382
DH5 2.884 12 0.346080 04 -0.0539

DH Packet Pulse Number of [ Average Time Limit Margin
Width Pulses in | of Occupancy

[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.380 8 0.030400 04 -0.3696
DH3 1.636 4 0.065440 04 -0.3346
DH5 2.884 3 0.086520 04 -0.3135
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B Keysight Spectrum Analyzer - Swept SA El\i/@__
RL | RF |s0e bpc [ corReC | [ SENSE:INT] [ ALIGN AUTO | 07:42:44 PM Aug 05, 2018
Trig Delay-50.0 s #Avg Type: RMS TRACE 3 6
PNO: Fast —w— 1rig: RF Burst TYPE| W A
IFGain:Low Atten: 30 dB DET|P N I N
AMKr2 380.0 s
10 cBidiv  Ref 20.00 dBm 0.22 dB
Log T
100 .
0.00
-10.0
DH1
200
Pulse Width o
-40.0
0.0 FRErE
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
IMSG ISTATUS
BN Keysight Spectrum Analyzer - Swept SA (===
RL | RF |s0@ pc [ CoRREC | [ SENSE:INT] [ ALIGN AUTO | 07:37:03 PM Aug 05, 2018
r #Avg Type: RMS TRACE 5
PNO: Wide -»— 1Tig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB DET|P M
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND e
OBSERVATION vl L
PERIOD
-50.0 [FRTRRT R g w o
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts,
IMSG ISTATUS
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B Keysight Spectrum Analyzer - Swept SA El\i/@__
RL | RF |s0e bpc [ corReC | [ SENSE:INT] [ ALIGN AUTO | 07:44:30 PM Aug 05, 2018
r Trig Delay-200.0 ps #Avg Type: RMS TRACE 3 6
PNO: Fast —w— 1rig: RF Burst TYPE| W A
IFGain:Low Atten: 30 dB DET|P N I N
AMKr2 1.636 ms|
10 cBidiv  Ref 20.00 dBm 0.41 dB
Log
100 ‘
0.00
-10.0
DH3
200
Pulse Width o
-40.0
-50.0
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
IMSG ISTATUS
BN Keysight Spectrum Analyzer - Swept SA [
RL | RF |s0@ pc [ CoRREC | [ SENSE:INT] [ ALIGN AUTO | 07:39:12 PM Aug 05, 2018
r #Avg Type: RMS TRACE 5
PNO: Wide -»— 1Tig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB DET|P M
10 dBidiv  Ref 20.00 dBm
Log
100
DH3 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND e
OBSERVATION
PERIOD
-50.0 [RERER A Mg P "
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts,
IMSG ISTATUS
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B Keysight Spectrum Analyzer - Swept SA El\i/@__
RL | RF |s0e bpc [ corReC | [ SENSE:INT] [ ALIGN AUTO | 07:45:45 PM Aug 05, 2018
r Trig Delay-200.0 ps #Avg Type: RMS TRACE 3 6
PNO: Fast —w— 1rig: RF Burst TYPE| W A
IFGain:Low Atten: 30 dB DET|P N I N
AMKr2 2.884 ms|
10 cBidiv  Ref 20.00 dBm 0.69 dB
Log |
100 ‘
0.00
-10.0
DH5
200
Pulse Width o
-40.0
0.0 [
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
IMSG ISTATUS
BN Keysight Spectrum Analyzer - Swept SA (===
RL | RF |s0@ pc [ CoRREC | [ SENSE:INT] [ ALIGN AUTO | 07:40:35 PM Aug 05, 2018
r #Avg Type: RMS TRACE 5
PNO: Wide -»— 1Tig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB DET|P M
10 dBidiv  Ref 20.00 dBm
Log
100
DH5 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND e I
OBSERVATION |
PERIOD
-50.0 [N AR KT IY IR RIS b i i i L i Lt i sl L o
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts,
IMSG ISTATUS
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RESULTS[8PSK]

Width Pulses in | of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.386 32 0.123552 04 -0.2764
DH3 1.637 16 0.261920 04 -0.1381
DH5 2.888 12 0.346560 04 -0.0534
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] |[0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.386 8 0.030888 04 -0.3691
DH3 1.637 4 0.065480 04 -0.3345
DH5 2.888 3 0.086640 04 -0.3134
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B Keysight Spectrum Analyzer - Swept SA El\i/@__
RL | RF [s0e DpC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 07:43:32 PM Aug 05, 2018
Trig Delay-50.0 s #Avg Type: RMS TRACE 3 6
PNO: Fast —w— 1rig: RF Burst TYPE| W
IFGain:Low Atten: 30 dB DET|P N I N
AMKr2 386.2 s
10 cBidiv  Ref 20.00 dBm -0.29 dB
Log ‘
100 '
0.00
-10.0
DH1
200
Pulse Width o
-40.0
0.0 {HEHIE
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
IMSG ISTATUS
BN Keysight Spectrum Analyzer - Swept SA (===
R | RF |s0@ pc [ CoRREC | [ SENSE:INT] [ ALIGN AUTO | 07:38:04 PM Aug 05, 2018
r #Avg Type: RMS TRACE 5
PNO: Wide -»— 1Tig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB DET|P M
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND e
OBSERVATION
PERIOD
-50.0 [T RO T o i i e m
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts,
IMSG ISTATUS
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B Keysight Spectrum Analyzer - Swept SA El\i/@__
RL | RF |s0e bpc [ corReC | [ SENSE:INT] [ ALIGN AUTO | 07:45:04 PM Aug 05, 2018
r Trig Delay-200.0 ps #Avg Type: RMS TRACE 3 6
PNO: Fast —w— 1rig: RF Burst TYPE| W A
IFGain:Low Atten: 30 dB DET|P N I N
AMKr2 1.637 ms|
10 cBidiv  Ref 20.00 dBm -0.90 dB
Log
100 —
v
0.00 AR A R S A - AR H T —
-10.0
DH3
200
Pulse Width o —
-40.0
-50.0 (RN
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
|MSG A Alignment Completed STATUS.
BN Keysight Spectrum Analyzer - Swept SA (===
RL | RF |s0@ pc [ CoRREC | [ SENSE:INT] [ ALIGN AUTO | 07:39:38 PM Aug 05, 2018
r #Avg Type: RMS TRACE 5
PNO: Wide -»— 1Tig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB DET|P M
10 dBidiv  Ref 20.00 dBm
Log
100
DH3 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND e
OBSERVATION
PERIOD
RNl o i i e i i il L
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts,
IMSG ISTATUS
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B Keysight Spectrum Analyzer - Swept SA El\i/@__
RL | RF [s0e DpC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 07:46:10 PM Aug 05, 2018
r Trig Delay-200.0 ps #Avg Type: RMS TRACE 3 5
PNO: Fast —w— 1rig: RF Burst TYPE| W A
IFGain:Low Atten: 30 dB DET|P N I N
AMKr2 2.888 ms|
10 cBidiv  Ref 20.00 dBm 0.19 dB
Log ‘
100 .
0.00
-10.0
DH5
200
Pulse Width S
-40.0
-50.0 i
-60.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
IMSG ISTATUS
BN Keysight Spectrum Analyzer - Swept SA [
RL | RF |s0@ pc [ CoRREC | [ SENSE:INT] [ ALIGN AUTO | 07:41:05 PM Aug 05, 2018
r #Avg Type: RMS TRACE 5
PNO: Wide -»— 1Tig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB DET|P M
10 dBidiv  Ref 20.00 dBm
Log
100
DH5 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND e
OBSERVATION
PERIOD
RAN] e i L it il b b e i L L
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts,
IMSG ISTATUS
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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 2402 9.190 21 -11.810
Middle 2441 9.557 21 -11.443
High 2480 9.776 21 -11.224
Worst 9.776 21 -11.224
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 8.190 21 -12.810
Middle 2441 8.710 21 -12.290
High 2480 8.936 21 -12.064
Worst 8.936 21 -12.064
10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 8.622 21 -12.378
Middle 2441 9.192 21 -11.808
High 2480 9.403 21 -11.597
Worst 9.403 21 -11.597
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OUTPUT POWER PLOTS

GESK OUTPUT POWER

e Seztiar el St S =
AF 500 0C SENSE G 10:42:15 PMJul 24, 2018
vg Typs: RMS e R
PNO: Fast —+—  Trig: Free Run Avg|Hold: 1001100 TYPE[M
[FGain:Low Atten: 40 B cerlP
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)
e sanus
A= et S
AF 50 O LIGN AU 3 M 4, 2011
#Avg Typs: RMS e R
PHOFast —+-  Trig: FreeRun AvglHold: 100100 TreE(
[FGain:Low Atten: 40 B cerlP
10 de/div  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)
e sanus
N~ gt Sk
——— * #Avg Type: RMS
PHOFast —+-  Trig: FreeRun AvglHold: 100100
[FGain:Low Atten: 40 B
10 de/div  Ref 30.00 dBm
Log
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
e sanus
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Pi/4-DPSK OUTPUT POWER

e St Ry - S S =
AF 50 & ENSE LIGN i 10:44:28 PMJul 24, 2016
#Avg Type: RMS TRACE[[]2 35§
PHO Fast —+— Trig: Frea Run AvglHold: 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)
T
—_— ~ #Avg Type: RMS ’_
PHO Fast —+— Trig: Frea Run AvglHold: 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)
————
= — T .vg 'ype: RMS
PHO Fast —+— Trig: Frea Run AvglHold: 1001100
IEGain:Low Atten: 40 dB
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)
s
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8PSK OUTPUT POWER

e St Ry - S S =
AF 50 & ENSE LIGN i 10:46:23 PMJul 24, 2016
#Avg Type: RMS TRACE[[]23 5§
PHO Fast —+— Trig: Frea Run AvglHold: 1001100 TrPE|M
IEGain:Low Atten: 40 dB oET|P
10 de/div. - Ref 30.00 dBm
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
T
—_— ~ #Avg Type: RMS ’_
PHO Fast —+— Trig: Frea Run AvglHold: 1001100 TrPE|M
IEGain:Low Atten: 40 dB oET|P
10 de/div. - Ref 30.00 dBm
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
————
= — T .vg 'ype: RMS
PHO Fast —+— Trig: Frea Run AvglHold: 1001100
IEGain:Low Atten: 40 dB
10 de/div. - Ref 30.00 dBm
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s
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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
[MHz] [dBm] [mW]
Low 2402 8.796 7.578
Middle 2441 9.221 8.357
High 2480 9.478 8.868
Worst 9.478 8.868
10.5.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.729 3.740
Middle 2441 6.246 4213
High 2480 6.773 4.756
Worst 6.773 4.756
10.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.747 3.756
Middle 2441 6.257 4.224
High 2480 6.730 4.709
Worst 6.730 4.709
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10.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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10.6.1. BASIC DATA RATE GFSK MODULATION
GFESK Mode
GFSK] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [s0q bC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 06:09:02 PMAug 05, 2018
#Avg Type: RMS TRACE] 3456
PNO: Wide -#— Trig: Free Run Avg|Hold: 100/100 TYPE| MAAfiiniy
IFGain:Low Atten: 30 dB DET|P N NN NN
Mkr1 2.399 946 0 GHz
10dBidiv - Ref 20.00 dBm -44.878 dBm
JLog
10.0
0.00
0.0 1060 Bl
=200
300
40,0 ' —
T T — P S I AVER—T cheadd]
600
0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
GFSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] |zl
RL [ RF [s0q bC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 06:53:35 PMAug 05, 2018
r ‘ #Avg Type: RMS TRACE[1 23456
PNO: Fast +#»- Trig: FreeRun Avg|Held: 100/100 TYPE[ MR
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.290 2 GHz
0 geiciv__Ref 20.00 dBm -40.080 dBm
10.0
0.00
-10.0 10,60 dBmfil
=200
300
-400
Ru)) E—— T i T P —
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
|_“ FUNCTION WIDTH h | VA
24017 GHz 8.635dBm
N f 26.290 2 GHz -40.080 dBm
3
4
5 E
6
7
8
9
10 N
1 -
4 L ] +
IMSG STATUS
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GFSK] Mid Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 06:07:34 PMAug 05, 2018
#Avg Type: RMS TRACE] 3456
PNO: Wide -#— Trig: Free Run Avg|Held: 100/100 TYPE[MAARRAAAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.441 008 25 GHz
10dBidiv  Ref 20.00 dBm 9.400 dBm
JLog
10.0
0.00
-10.0 ———
200
300 _—
400 -
500 ¥lingd
600
0.0
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
GFSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 06:56:21 PMAug 05, 2018
r ‘ #Avg Type: RMS TRAGE 31456
PNO: Fast +#»- Trig: FreeRun Avg|Held: 100/100 TYPE[MYWAAAAAA
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.157 9 GHz
0 geiciv__Ref 20.00 dBm -39.811 dBm
10.0
0.00
00 10,60 dBmfil
=200
300 ’
-400
500 - PR R,
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
MR WODETRC[SC] X ] v ] FUNCION ] FURCION WD HCTICH VA
1 N f 2.440 8 GHz 9.265 dBm
N f 26.157 9 GHz -39.811 dBm
3
4
5 E
6
7
8
9
10 h
1 -
4 T, ] +
IMSG STATUS
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GFSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 06:12:59 PMAug 05, 2018
#Avg Type: RMS TRACE] 3456
PNO: Wide -#— Trig: Free Run Avg|Held: 100/100 TYPE[MAARRAAAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.484 333 0 GHz
10dBidiv  Ref 20.00 dBm -47.908 dBm
JLog
10.0
0.00
-10.0 ———
200
300 b——tg
400
500 1! N T T I ‘ g
600
0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
GFSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] =]
R [ RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 06:58:41 PMAug 05, 2018
r ‘ #Avg Type: RMS TRAGE 31456
PNO: Fast +#»- Trig: FreeRun Avg|Held: 100/100 TYPE[MYWAAAAAA
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.198 9 GHz
0 geiciv__Ref 20.00 dBm -40.345 dBm
10.0
0.00
00 10,60 dBmfil
=200
300
-400 .
500 S i el
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
MR WODETRC[SC] X ] v ] FUNCION ] FURCION WD HCTICH VA
1 N f 24798 GHz 9.568 dBm
N f 26.198 9 GHz -40.345 dBm
3
4
5 E
6
7
8
9
10 h
1 -
4 T, ] +
IMSG STATUS
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BandEdge Emission at GFSK Hopping Mode

GFSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA E=n =
RL | RF [soe bc | correCc | | SENSE:INT] | ALIGN AUTO | 06:11:47 PM Aug 05, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide ~»— 1rig: FreeRun Avg|Held: 100/100 TYPE|MAAHAAAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.399 726 5 GHz
10 dBidiv  Ref 20.00 dBm -45.669 dBm
JLog
100
0.0o
-100 -10.60 dEmlf
200
-30.0
-40.0 .
-60.0 bokghirihormiiiemok ki sk s A
-60.0
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
GFSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA [E=m =]
RL | RF [soe bc | correCc | | SENSE:INT] | ALIGN AUTO | 06:14:55 PM Aug 05, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE| MY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.484 240 5 GHz
10 dBidiv  Ref 20.00 dBm -48.124 dBm
JLog
100
0.0o
-10.0 SR |
200
-30.0
-40.0
-50.0 LT RN TR ES B P L atve s NTowr S - — At
-60.0
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
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Pl/4-DOPSK Mode

P1/4-DQPSK] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] | =]
RL [ RF [s0@ DbC | CORREC | [ SENSE:INT] | ALIGN AUTO | 06:18:24 PM Aug 05, 2018
#Avg Type: RMS TRACE] 3456
PNO: Wide +~»— Trig: FreeRun Avg|Hoeld: 100/100 TYPE| Miaaiss
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.399 589 0 GHz
10dBidiv  Ref 20.00 dBm -47.795 dBm
JLog
10.0
0.00
00
-13.18 dBmfl
200
300
-40.0
0.0 b e il O e ¥ Pl
600
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
P1/4-DQPSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA =] =]
RL [ RF [s0@ DbC | CORREC | [ SENSE:INT] | ALIGN AUTO | 07:01:04 PM Aug 05, 2018
r ‘ #Avg Type: RMS TRAGE 31456
PNO: Fast -»— Trig: Free Run Avg|Held: 100/100 TYPE| MR
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.303 5 GHz
{0 gBici__Ref 20.00 dBm -40.640 dBm
10.0
0.00
100 ol
200
300
-40.0 q
Ea ] E— PR i i
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
MRAWODETRSC] X | vV | FUNCTON ] FURCTONWDA FUNCTION VALJE B
1 N f 24017 GHz 6.042 dBm
N f 26.303 5 GHz -40.640 dBm
3
4
5 E
6
7
8
9
10 h
11 I
4 I, ] +
IMSG STATUS
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P1/4-DQPSK] Mid Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 06:17:06 PMAug 05, 2018
#Avg Type: RMS TRACE] 3456
PNO: Wide -#— Trig: Free Run Avg|Held: 100/100 TYPE[MAARRAAAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.440 851 50 GHz
10dBidiv  Ref 20.00 dBm 6.820 dBm
JLog
100 0
0.00
00
-13.18 dBmfl
200
300
400
-50.0 il
600
0.0
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
P1/4-DQPSK] Mid Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 07:03:52 PMAug 05, 2018
r ‘ #Avg Type: RMS TRAGE 31456
PNO: Fast +#»- Trig: FreeRun Avg|Held: 100/100 TYPE[MYWAAAAAA
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.120 2 GHz
1L%gB.ldiv Ref 20.00 dBm -41.017 dBm
10.0
0.00
100 —tztéroiEmf|
=200
300
-400 .
) —— e T Ee T
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[FRRWODHTRCISC] X ] ¥ | FUNCTON ] FUNCTON WO HCTION VA
1 N f 2.440 8 GHz 6.657 dBm
N f 26.120 2 GHz -41.017 dBm
3
4
5 E
6
7
8
9
10 h
1 -
4 . ] »
IMSG STATUS
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DATE: SEP 04, 2018

1/4-DQPSK] High Channel BandEdge

P
BE Keysight Spectrum Analyzer - Swept SA @@l@_
RL | RF [s0Q bC | corRReCc | | SENSE:INT] | ALIGN AUTO | 06:22:51 PM Aug 05, 2018
r #Avg Type: RMS TRACE[1 23456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE[M A
IFGain:Low Atten: 30 dB DET|P NN NN
Mkr1 2.484 910 5 GHz
10dB/dly  Ref 20.00 dBm -48.710 dBm
JLog
10.0
0.00
0.0
-13.15 dBm|
200
300
-40.0
E00 R P R R .......’._ b | . T TN | P IF T
60,0
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
P1/4-DQPSK] High Channel Spurious
BN Keysight Spectrum Analyzer - Swept SA (===
RL [ RF [s0Q DbC | coRReC | | SENSE:INT] | ALIGN AUTO | 07:06:02 PM Aug 05, 2018
r ‘ #Avg Type: RMS TRACE[1 23456
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE[ M
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.165 8 GHz
10gi__Ref 20.00 dBm -40.114 dBm
10.0
0.00
-10.0 B
200
300
-400 0
500 b—— e [P
60,0
00
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MKAWODETRCSC] X | v | FUNCTON ] FURCTIONWDT FUNCTION VALUE E
1 N f 2479 8 GHz 7.303 dBm
N f 26.165 8 GHz -40.114 dBm
3
4
5 £
6
7
8
9
10 N
1 -
4 . | 3
IMSG STATUS
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BandEdge Emission at PI/4-DOPSK Hopping Mode

PI/4-DQPSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA E=n =
RL | RF [soe bc | correCc | | SENSE:INT] | ALIGN AUTO | 06:21:17 PM Aug 05, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide ~»— 1rig: FreeRun Avg|Held: 100/100 TYPE|MAAHAAAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.399 962 5 GHz
10 dBjdiv - Ref 20.00 dBm -46.569 dBm
JLog
100
0.0o —
-10.0
-131& dBm|
200
300
-40.0 *
-60.0 bormet itk
-60.0
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
PI/4-DQPSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA = o )
RL | RF [soe bc | correCc | | SENSE:INT] | ALIGN AUTO | 06:24:59 PM Aug 05, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE| MY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.483 712 5 GHz
10 dBjdiv - Ref 20.00 dBm -46.680 dBm
JLog
100
0.0o
-10.0
-13.18 dBm)|
200
-30.0
-40.0 ’
-50.0 PP NPHPIAR T WSRTRTRPRD L ARTOVTE R PN T T Y1 N0 T¥ YL 0 HP GRS BN B RPN -
-60.0
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
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REPORT NO: 4788556585-E1V1
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DATE: SEP 04, 2018

8PSK Mode

ESPSK] Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA o] | =]
RL [ RF [s0@ DbC | CORREC | [ SENSE:INT] ALIGN AUTO | 06:28:36 PM Aug 05, 2018
#Avg Type: RMS TRACE] 3456
PNO: Wide +~»— Trig: FreeRun Avg|Held: 100/100 TYPE| My
IFGain:Low Atten: 30 dB DET|P N NN NN
Mkr1 2.399 925 0 GHz
10dBidiv  Ref 20.00 dBm -48.266 dBm
JLog
10.0
0.00
00
-13.16 dBmfl
200
300
-40.0
0.0 b g e e b
600
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
8PSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA =] =]
RL [ RF [s0@ DbC | CORREC | [ SENSE:INT] ALIGN AUTO | 07:08:41 PM Aug 05, 2018
r ‘ #Avg Type: RMS TRAGE 31456
PNO: Fast -»— Trig: Free Run Avg|Held: 100/100 TYPE|MWAAARA
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.204 2 GHz
{0 gBici__Ref 20.00 dBm -40.336 dBm
10.0
0.00
100 et
200
300
-40.0 ’
a o S A e e o
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
I I A = I S ;
1 N f 24017 GHz 6.179 dBm
N f 26.204 2 GHz -40.336 dBm

-
—SOWRNOORW

FUNCTION WIDTH FUNCTION VALUE -

m

4| [0

STATUS
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8PSK] Mid Channel BandEdge
BN Keysight Spectrum Analyzer - Swept SA =R
RL | RF [s0Q bC | corRReCc | | SENSE:INT] ALIGN AUTO | 06:26:54 PM Aug 05, 2018
#Avg Type: RMS TRACE] 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE[M A
IFGain:Low Atten: 30 dB DET|P NN NN
Mkr1 2.440 999 75 GHz
10dB/dly  Ref 20.00 dBm 6.839 dBm
JLog
10.0 i
0.00 -
0.0
-13.16 dBm|
200
[ 17 S S S S ) S S
-40.0
500 bl
60,0
700
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
8PSK] Mid Channel Spurious
BN Keysight Spectrum Analyzer - Swept SA (===
RL [ RF [s0Q DbC | coRReC | | SENSE:INT] ALIGN AUTO | 07:11:27 PM &ug 05, 2018
r ‘ #Avg Type: RMS TRACE[1 23456
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE[ M
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.284 9 GHz
10g5i__Ref 20.00 dBm -40.001 dBm
10.0
0.00
-10.0 B
200
300
-400
500 b G L e
60,0
00
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MKAWODETRSC] X | v | FUNCTON ] FURCTIONWDT FUNCTION VALUE E
1 N f 2.440 8 GHz 6.684 dBm
N f 26.284 9 GHz -40.001 dBm
3
4
5 £
6
7
8
9
10 N
11 id
4 . | 3
IMSG STATUS
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8PSK] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 06:32:33 PMAug 05, 2018
#Avg Type: RMS TRACE] 3456
PNO: Wide -#— Trig: Free Run Avg|Held: 100/100 TYPE[MAARRAAAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.485 330 0 GHz
10dBidiv  Ref 20.00 dBm -48.317 dBm
JLog
10.0
0.00
00
-13.16 dBmfl
200
300
400
500 (L 0| S [T YO AP T Y 10 I Y ‘ . R
600
0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
8PSK] High Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA o] =]
RL [ RF [s0q DbC [ CORREC | | SENSE:INT] | ALIGN AUTO [ 07:13:50 PMAug 05, 2018
r ‘ #Avg Type: RMS TRAGE 31456
PNO: Fast +#»- Trig: FreeRun Avg|Held: 100/100 TYPE[MYWAAAAAA
| IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.338 5 GHz
0 geiciv__Ref 20.00 dBm -39.929 dBm
10.0
0.00
100 —tztéroiEmf|
=200
300
-400 q
500 b e L ==
600
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MRRWODHTRCSC] X ] ¥ | FUNCTON ] FUNCTONWOTH HCTION VA
1 N f 24798 GHz 7.147 dBm
N f 26.338 5 GHz -39.929 dBm
3
4
5 E
6
7
8
9
10 h
1 -
4 T, ] +
IMSG STATUS
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BandEdge Emission at 8PSK Hopping Mode

8PSK Hopping Mode] Low Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soe bc | correCc | | SENSE:INT] | ALIGN AUTO | 06:31:07 PM Aug 05, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide ~»— 1rig: FreeRun Avg|Held: 100/100 TYPE|MAAHAAAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.399 460 0 GHz
10 dBjdiv - Ref 20.00 dBm -45.267 dBm
JLog
100
0.0o St
-10.0
-1316 dBm|
200
-30.0
-40.0 .
-50.0 Morovashlatbheilvkbabostb btk R i oL Ly
-60.0
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
8PSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA [E=m =]
RL | RF [soe bc | correCc | | SENSE:INT] | ALIGN AUTO | 06:34:42 PM Aug 05, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE| MY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.485 080 0 GHz
10 dBjdiv - Ref 20.00 dBm -48.220 dBm
JLog
100
0.0o
-10.0
-13.16 dBm)|
200
-30.0
-40.0
500 v WY T N PP AT AT Y P ,,.,,,,,,,,,,, NPT TR T TRRGTITIN IPTY RO | I O
600
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
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FCC ID: ASLSMW737N0

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 =1/0.002884S = 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 area 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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11.2. TRANSMITTER ABOVE 1 GHz

11.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 o=UL SUWON Lab Chamber 2 13 Aug 2818 17:24:53
c B "

Restricted Bandedge

Froject Number:4788556585
Client:Somsun

Config:EUT / AC Adpater / Eorphare
Mode BT _GFSK_BE_H_24@2

Nz — ; RSN SUSSURR S Tested by:45585

CcBul/m) Horizamtal

2.3 T8, oMz, : : 2,415

Frequency (GHz)

Ronge (GHz) REU/BY Ref/Attn Do
1:2.

Dot /vy Hode Range (B3 REU/UE Ref /tin  Dst/fvg Mode Seeep Pl Haupaltode  Position |
1-2.415  HC-GABIAM 1125 PERK/LogPurUideo  Fms 415 i3 I Valt v ERANCT e -

Pts  #5upe/Mode  Position
sto)  BABI  HRXH 33 dega

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
1 *2.39 41.26 Pk 31.6 -20.8 52.06 - - 74 -21.94 33 387 H
2 *2.351 44.17 Pk 31.6 -20.9 54.87 b - 74 -19.13 33 387 H
3 *2.39 30.65 VALIT 31.6 -20.8 41.45 54 -12.55 - - 33 387 H
4 *2.383 31.12 VALIT 31.6 -20.8 41.92 54 -12.08 - - 33 387 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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DATE: SEP 04, 2018

VERTICAL PEAK AND AVERAGE PLOT

13 Aug 2818 17:41:53

2 UL SUWON Lab Chamber 2

Restricted Bandedge

Project MNumber:4788556585

15 Client:Somsung
ConfigiEUT / AC Adpater / Earphane
Mode :BT_GFSK_BE_U_24@2
1 IS eeemeerrreemeemeesseeeeesbeceececeeeeeeeeeeeessssssasfessassesesssas et eesse s Tested by:d45585
L= Ot Nt OO COROTRUUSPO SOUNPURUROSUPR: SUOPN USSR ORISR OO SURSSSRSSUR 5 SO SO
3 85|
-
L
v - ¢
= 75 -
2 I
n’i BS I \ H -
G |
— Average kb it dBu L:‘w.l ‘
5E ¢SO VORS S 4 i - by
TIPS YR OV (YN 7Y e AT PO o, T Y AV R e B P (e " VN opppey vER
45 &
ay
L) St OO O RSSO S USP: SOSNSSSS OSSN SAOSSOSSE SHUSRUR SN S
2.31 18, 5MH=z/ 2.415
Frequency (GHz)
Fange (GHe) REU/AJBU Ref/Attn  Dmt/fvg Hode Pto  #oups/Mode FPosition | Range (=) REA/UE Ref/ftln  Det/hvg Made Sucep Pts  $hps/tode Fosition
Trace Markers
Marker Frequency Meter Det 3117_00168724 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.03 Pk 31.6 -20.8 51.83 - - 74 -22.17 160 400 \
2 *2.331 44.25 Pk 315 -20.9 54.85 - - 74 -19.15 160 400 \4
3 *2.39 30.84 VALT 31.6 -20.8 41.64 54 -12.36 - - 160 400 \
4 *2.389 31.17 VALT 31.6 -20.8 4197 54 -12.03 160 400 \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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DATE: SEP 04, 2018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

13 fiug 2018

17:51:43

.5 UL SUMON Lab Chamber 2
= B

Restricted Bandedge

Praject Number:4788556585
Client: Someun
Config:EUT /
Mode 1BT_GFSK

Tested by: 453

zarmtal

CdBul/m) Hor

AC Adpater /

BE_H_2488
B85

Earphane

45} 3 4
| N . B s st ot gt e oA A Ry e " ettt By e s o e e S it
35
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Fange (GHe) REU/BU Ref/Attn Dot /fvg Hode Sueep Pto  #5ups/Mode FPosition | Range (2] REA/UE Ref/ftln  Det/fg Made Susep Pts  fhps/ode Fosition
1:7.46-2.563 THC-6B) /31 12/5 PERK/LogPar U ideo  35nsec(Auto) BAAI  HRXH 293 dega 0.5 1M £l i Valt 4565/RE R degs 15
Trace Markers
Marker Frequency Meter Det 3117_00168724 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *2.484 41.16 Pk 31.9 -20.6 52.46 74 -21.54 293 151 H
2 2.545 44.54 Pk 32 -20.5 56.04 - - 74 -17.96 293 151 H
3 *2.484 31.02 VALT 31.9 -20.6 42.32 54 -11.68 - - 293 151 H
4 2.53 31.21 VALIT 32 -20.6 42.61 54 -11.39 293 151 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: 4788556585-E1V1

FCC ID: ASLSMW737N0

DATE: SEP 04, 2018

VERTICAL PEAK AND AVERAGE PLOT

12 UL SUWON Lab Chamber 2 13 Aug 2818 18:82:52
| Restricted Bandedge
: Project MNumber:4788556585
15 Client:Somsung
ConfigiEUT / AC Adpater / Earphare
Mode BT _GFSK_BE_U_2488
1 IS eeemmerrreemeeemesreeeeesbeceececeeeeeeeeeeeessssssssfesssssesssss e eeeensees et Tested by:d45585
L= O s CORO TSP SOOI SUOPN USSP USSP SUNSSSRS SO SON SO
E 85|
-
L
v -
= 75 |
‘e |
2 65 . i
Z
55 j Average Limit (dBulU/m 2 : :
o] M— SSUNRONL SRS | AN | S : | E——
g deenat el i b e o et A 0 A et ol vt sl b A A
45 - ; 4 H H
5] =
L OSSO SO0OT OO oss U R s OOOs Oy OO OOUN: PO ROE OO OsSOOR OO SOROT RSP UUUOO U SOUROUUUORRIOS OO SUUPROUSIOOUURUURS OSSO SHUIOSUSUUURN SO
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Fange (GHe) REU/AJBU Ref/Attn  Dmt/fvg Hode Pto  #oups/Mode FPosition | Range (2] REA/UE Ref/ftln  Det/hvg Made Susep Pts  Hhps/ode Fosition
Trace Markers
Marker Frequency Meter Det 3117_00168724 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 40.52 Pk 319 -20.6 51.82 74 -22.18 256 236 i
2 2.534 43.72 Pk 32 -20.5 55.22 - - 74 -18.78 256 236 \4
3 *2.484 30.32 VALT 319 -20.6 41.62 54 -12.38 - - 256 236 \
4 2516 311 VALT 31.9 -20.5 425 54 -115 256 236 \4

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788556585-E1V1
FCC ID: ASLSMW737NO

DATE: SEP 04, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

JUL SULON Lok Chamber 2 13 Aug 2818 14:28:89
Rodioted Emissions 3-Meters
- Pro ject Number 4788556585
I@‘_I .................... Client Samsun
ConfigiEUT / AC Adpater / Earphane
Mode :BT_GFSK_HARM_2482
94 Tested by: 45574
86|
E
T 7’3 ..................
o
M
5 oo
5 O
~ Avg Limit CdBul/md
~ 5
B T L e B i
2 R
°
< i s = M
48] ; g
A ey
it
, wW‘“’W
38 H
2a| i
| N — — . - —_— e ——— - :
Frequency (GHz)
Range (GHz) REUUBY Ref/Attn  Det/fvg Hode =p Ptz 45up=/Mode  Position Range (BHz) REW/VBY Ref/Atin  Det/fvg Mode Sweep Ptz #Swps/Mode  Position
1:1°3 M)/ 112718 PERk/LogPrVides  SBnscc(hute) EOBL  HRRH B-36edegs| 3:3-18 MG Bk 81 FEK/LogPar-Vides  Simsez(Pute) I8k WA B 360dsos
" UL SULON Lab Chamber 2 13 Aug 2818 14:28: 89
Radiated Emissions 3-Meters
. Froject Number:4788556585
108 Client: Somsung
ConfigiEUT / AC Adpater / Earphane
Mode (BT _GFSK_HARM 2482
L s e Tested by:45574
84|
T e S e e e T S S
e
L
L
| OSSOSO UOOOU Ut SVOPORRUOON SESUOOROOTORIS HOUOSSUUROOTPU SO HORSRORURUUIE SOSPSSROIES SRSV SRR RO SOOI SOOSS OSSOSO
= Avg Limit (dBul/m)
>
E
IE 53 ..................
o
G
)Mot ! (&)
P e ;
g ;
38
24|
1 - - - o - - e - (]
Fregquency (GHz)
) VAR Ref/Aittn  Detifvg Mode Smep Pl S Mode  Pomition | Rage (660 R Ref/fttn Doty Mode S Fio Fapaitede Pomition |

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: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/im)
1 *4.805 27.9 PK 34 -28.1 33.8 - - 74 -40.2 0-360 150 H
3 7.205 26.42 PK 36.1 -25.3 37.22 - - 74 -36.78 0-360 250 H
5 9.609 242 PK 37 -21.9 39.3 - - 74 -34.7 0-360 250 H
2 *4.805 275 PK 34 -28.1 334 - - 74 -40.6 0-360 250 \
4 7.208 26.14 PK 36.1 -25.3 36.94 - - 74 -37.06 0-360 150 \4
6 9.609 2441 PK 37 -21.9 39.51 - - 74 -34.49 0-360 150 \

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

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

Page 57 of 84

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: 4788556585-E1V1
FCC ID: ASLSMW737NO

DATE: SEP 04, 2018

MID CHANNEL HORIZONTAL

] JUL SULON Lok Chamber 2 13 Aug 2818 15:81:59
Radiated Emissions 3-Meters
. Froject Number:4788556585
108 Client: Somsun
Config:EUT / AC Adpater / Earphare
Mode (BT_GFSK_HARM_2441
[=1z] Tested by; 45574
80|
E
T 73 ..............................
o
M
5 oo
e e T T T T T
- ] imit Cc 1/
E
e 4 e e e B
§ MW‘M | I
= | | 51
v W -
; L | pe——_ d
" " i
33 ............................................................................................................................................
28| t
1 - " - - e - (]
Frequency (GHz)
Range (GHz) REUUBY Ref/Attn  Det/fvg Hode Sueep Ptz 45up=/Mode  Position Range (BHz) REW/VBY Ref/Atin  Det/fvg Mode Sweep Ptz #Swps/Mode  Position
1:173 M)/ 112718 PERk/LogPrVides  SBnscc(hute) EOBL  HRRH B-368degs| 3:318 1Mi-6dE)/ 3k 878 PERK/LagPur-Video  Somsectfute) 164 MAKH 8- 26ldzgn 25
1H2LJL SULOM Leb Chamber 2 13 Aug 2818 15:81:58
Rodioted Emissions 3-Meters
Project Number: 4788556565
186 Client:Samsung
Config:EUT / AC Adpoter / Eorphone
Mode :BT_GFSK_HARM_2441
ag Tested by:45574
84
i
2
(%
b -
= 68
t vg Limit CdBul/m
E-
2 5@
o
4 4 % PP o scocuioslihodon SO
= o
2 H
38 +
-
[z 18
Freguency (GHz)
Farge (GHz) FEL/UEM Ref/ten,  Ded/fvg Hode Sumep Pt $5ups/Mode  Fosition | Ronge (GHz) REU/UEL Ref/fttn  Det/fug Hode Susep Pto fSupsifode  Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/im)
1 *4.881 28.54 PK 34 -27.8 34.74 - - 74 -39.26 0-360 150 H
3 *7.323 26.09 PK 36.2 -24.8 37.49 - - 74 -36.51 0-360 250 H
5 9.765 24.19 PK 37.2 -21.5 39.89 - - 74 -34.11 0-360 250 H
2 *4.883 28.08 PK 34 -27.8 34.28 - - 74 -39.72 0-360 250 \
4 *7.323 25.72 PK 36.2 -24.8 37.12 - - 74 -36.88 0-360 150 \4
6 9.765 23.1 PK 37.2 -215 38.8 - - 74 -35.2 0-360 250 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788556585-E1V1
FCC ID: ASLSMW737NO

DATE: SEP 04, 2018

HIGH CHANNEL HORIZONTAL

] JUL SULON Lok Chamber 2 13 Aug 2818 15:35: 84
Radiated Emissions 3-Meters
. Froject Number:4788556585
108 Client: Semsung
ConfigiEUT / AC Adpater / Earphons
Mode (BT _GFSK_HARM 2488
L e Tested by:45574
8d|
E
T 73 ..............................
o
M
5 &g
B S E e T I o B
- ] imit CdBul/m)
E
e s ¥ e e T B
3 M - M
< : 5
40| ‘ : ! o ‘
i Y e 5
.Aal.ll__'P H H
38| { t
28| }
1 - - B - - —"1s - ]
Frequency (GHz)
Range (GHz) REUUBY Ref/Attn  Det/fvg Hode Sueep Ptz 45up=/Mode  Position Range (BHz) REW/VBY Ref/Atin  Det/fvg Mode Sweep Ptz #Swps/Mode  Position
1:153 M)/ 112718 PERk/LogPrVides  SBnscc(hute) EOBL  HRRH B-36degs| 31318 IM(-6dB) /3 81/ PER/Logfur-Vides  Simsec(iute) 16k M §-38degs 25
UL SULON Lab Chamber 2 13 Aug 2818 15:35: 84
Rodioted Emissions 3-Meters
- Pro ject Number 4788556585
1 @_I ..................... Client Samsun
ConfigiEUT / AC Adpater / Earphane
Mode :BT_GFSK_HARM_2488
94 Tested by: 45574
8d|
bt 2| OOt S OPRUR SUUSRUPRURE SRRSO UUROTRPRNUAN: SUOPRUUNSPRRY: MUY SRRt SNSRI SO
e
T
D
| OOt OO0 OO OO OO SO OSSO OSSO SO SO SO
= Bvg Limit CdBGU/m)
>~
= IS
< L 00717 5 S
2 H
- ‘ &
2 e 4 t=t
E =
=1
34
28 | +
| N — - - —_— —
Frequency (GHz)
Range (GHz) REUVBY Ref/Attn  Det/fvg Hode Sueep Ptz 45up=/Mode  Position Range (BHz) REW/VBY Ref/Atin  Det/fvg Mode Sweep Ptz #Swps/Mode  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: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 3GHz_HP[dB] Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/im)
1 *4.96 28.3 PK 34.1 -27.1 35.3 - - 74 -38.7 0-360 250 H
3 *7.441 25.09 PK 36.2 -24.1 37.19 - - 74 -36.81 0-360 250 H
5 9.921 23.27 PK 374 -21 39.67 - - 74 -34.33 0-360 250 H
2 *4.959 28.3 PK 34.1 -27.1 35.3 - - 74 -38.7 0-360 250 \
4 *7.441 25.82 PK 36.2 -24.1 37.92 - - 74 -36.08 0-360 150 \4
6 9.922 24.39 PK 374 -20.9 40.89 - - 74 -33.11 0-360 250 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

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

HORIZONTAL PEAK AND AVERAGE PLOT

| ol SUWON Lab Chanber 2 13 Aug 2818  16:57:14
- Restricted Bandedge

Project Nurber: 4788556585
15 { |Cliant :Samsung

Config:EUT / AC Adpoter / Earphone
Mode:BT_8PSK_BE_H_2482

185 i i i i i |Tested by: 45585

95

AAm) Horizortal

(B

45| +
35
35
2.3 T8 SMHz/ ) ) 2,415
Frequency (GHz)
Fange (GHz) FEU/USU Ref/Attn  Det/Aug Mode Suetp Fts d5ups/fods FPosition | Range (GHz) U/ Ref/fttn  Det/Avg Nade Seasp Pty dSups/fods Fosition
LZ31-2.415  MCRE)M 11Y5 FERK/LogPur-ideo  Besectfuto) E0AI MK 32 degs. 306 ¢ : ] » ) ;i BU B0 RI

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 3117[00205959] 10dB_ATT[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 42.34 Pk 31.8 -23.3 50.84 - - 74 -23.16 55 163 H
2 *2.351 44.87 Pk 31.7 -23.3 53.27 - - 74 -20.73 55 163 H
3 *2.39 30.25 VAIT 31.8 -23.3 38.75 54 -15.25 - 55 163 H
4 *2.389 30.76 VAIT 31.8 -23.3 39.26 54 -14.74 - - 55 163 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: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

VERTICAL PEAK AND AVERAGE PLOT

12 UL SUWON Lab Chamber 2 13 Aug 2818 17:13:39
i i i Restricted Bandedge
= Project MNumber:4788556585
115 Client: Semsung
ConfigiEUT / AC Adpater / Earphane
Mode :BT_8PSK_BE_U_24@2
1 IS eeemeerrreemeemeesseeeeesbeceececeeeeeeeeeeeessssssasfessassesesssas et eesse s Tested by:d45585
L= Ot Ot O COROTR PRSP SOUNURUURUSP PR SUOPNUSSR PR ORISR UROPR SUNSSSRSSURE S SOUN SORSS
3 85|
-
L
v -
= 75
£
2 65 f
2 |
55 Average it CgBulk/m) { 2 || ‘
Ao o e B s A A i iy VTRV Y (WP e iuw‘_u ——" W WMM
45| 4 3
O o
L) St OO O RSSO S USP: SOSNSSSS OSSN SAOSSOSSE SHUSRUR SN S
2.31 18, 5MH=z/ 2.415
Frequency (GHz)
Fange (GHe) REU/AJBU Ref/Attn  Dmt/fvg Hode Sueep Pto  #oups/Mode FPosition | Range (2] REA/UE Ref/ftln  Det/hvg Made Sucep Pts  $hps/tode Fosition
Trace Markers
Marker Frequency Meter Det 3117_00168724 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.28 Pk 31.6 -20.8 52.08 - - 74 -21.92 159 400 \
2 *2.38 43.85 Pk 31.6 -20.8 54.65 - - 74 -19.35 159 400 \4
3 *2.39 30.67 VALIT 31.6 -20.8 41.47 54 -12.53 - - 159 400 \4
4 *2.383 31.19 VALT 31.6 -20.8 41.99 54 -12.01 - - 159 400 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788556585-E1V1 DATE: SEP 04, 2018
FCC ID: ASLSMW737N0

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

ool SWUON Lab Chanber 2 13 Aug 2018 16:30:31
; ; Restricted Bondedge
s i 7 |Project Nunber: 4788556585
- : : Client:Somsung

Config:EUT / AC Adpater / Earphone
Mode :BT_BPSK_BE_H_24808
185 + E— Tested by:45574

(dBull/m) Horizontal

35
2.46 8. 3HHz/ 2.563
Frequency (GHz)
Ranga (6ilz) REUAUGU Ref/fttn Dat/ivg Hode Sueap Pls  Toaps/fode Fosition Rarge (G2 /B Ref/fitin  Det/fivg Muda Samep Pis  foupa/tods Fosition
1-2.46-2.561 -648)/M 1125 PEGK/LogPer—Video Toweec(Ruto) BEBI  HEXH 291 degs 244 6-2.56 He-628) /5 1 PERK/UDIY o BikGe/FBU 8861 1AL

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168724 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) dBuv/m
1 *2.484 41.68 Pk 319 -20.6 52.98 - - 74 -21.02 291 244 H
2 *2.484 44.08 Pk 31.9 -20.6 55.38 b - 74 -18.62 291 244 H
3 *2.484 30.71 VALIT 319 -20.6 42.01 54 -11.99 - - 291 244 H
4 *2.484 3131 VALIT 31.9 -20.6 42.61 54 -11.39 - - 291 244 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: 4788556585-E1V1
FCC ID: ASLSMW737N0

DATE: SEP 04, 2018

VERTICAL PEAK AND AVERAGE PLOT

1>"3UL SUWON Lab Chamber 2 13 Aug 2818 16:44:49
- Restricted Bondedge
Project Number: 4788556585
15 Client:Somsung _
Config:EUT / AC Adpoter / Earphons
Mode :BT_BPSK_BE_U_2488
1685 . Tested by:45585
o T i i B e - S e
i B5)
5
L
L
> 4 - S SO SOt SO
E
3
2 o 1 e e e
o
/ Average Limit CdBul/m) 2
55 | }
RN AR TN LY e e AT 87 Y L WPy Y S-Sy ¥ T % W) I P Bepy e e PPy
o e B S e i :
2 4
35
2.4b 18, 3MH=z/ 2.563
Freguency (GHz2
Fangs (2] FEAAUBU Raf/Bttn  Det/ivg flode Sweap Pls  ¥5ps/fode  Fosition Rorgs (G2 o Ref/Attn  Dat/fivg Mode BT e Foupa/fods  Fosition
Trace Markers
Marker Frequency Meter Det 3117_00168724 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *2.484 41.24 Pk 319 -20.6 52.54 - - 74 -21.46 257 236 i
2 2541 43.89 Pk 32 -20.5 55.39 - - 74 -18.61 257 236 \4
3 *2.484 30.77 VALT 319 -20.6 42.07 54 -11.93 - - 257 236 \
4 2.562 30.92 VALT 32 -20.3 42.62 54 -11.38 257 236 \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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