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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: BT/BLE and DTS b/g/n Tablet
MODEL NUMBER: SM-T230NZ
SERIAL NUMBER: R32K100140R (CONDUCTED);
R32K100146E (RADIATED);
DATE TESTED: FEB 02, 2018 - FEB 20, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 2 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

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

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

Approved & Released For

UL Korea, Ltd. By: Tested By:
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

IC RSS-GEN Issue 4

IC RSS-247 Issue 2

FCC DA 00-705 Filling and measurement guidelines for FHSS systems
ANSI C63.10-2013.

ok~ wN =

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
[ ] Chamber 1
[ ] Chamber 2
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/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)
36.5dBuV + 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 BT/BLE and DTS b/g/n Tablet.
This test report addresses the DSS (BT) operational mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Power Output Power Output Power
MHz Mode dBm mW
[MHz] Vode [dBm] [mw]
Basic GESK Average 8.812 7.607
Peak 8.917 7.793
2402-2480 | Enhanced Pi/4-DPSK Average 2529 3,659
Peak 7.907 6.176
Enhanced 8PSK Average 5.657 3.679
Peak 8.299 6.759

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of 0 dBi.

5.4. 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 X orientation.

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance. For average power
data please refer to section 9.5.

All radiated and power line conducted tests were performed connected with earphone and
charger for evaluation of worst case mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG ETAOUS83EWE DK2K109VS/A -E N/A
Data Cable SAMSUNG EP-DN930CWE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A
/0 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

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 11-29-18
Antenna, Horn, 18 GHz ETS 3117 00205959 05-31-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preampdlifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preampdlifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/HP u2000 MY54270007 08-08-18
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-08-18
Combiner WEINCHEL 1575 2152 08-08-18
Attenuator PASTERNACK PE7087-10 A0O1 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
LISN R&S ENV-216 101837 08-09-18
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver9.5

AC Line Conducted software UL UL EMC Ver 9.5

Page 11 of 76

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

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

FORM ID: FCC_15C



REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

7. REFERENCE MEASUREMENT RESULTS

7.1,

LIMITS

20 dB AND 99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1%

of the 20 dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS

7.1.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [kHz]
Low 2402 1.055 901.200
Mid 2441 1.054 904.420
High 2480 1.054 928.130
Worst 1.055 928.130

7.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.358 1.199
Mid 2441 1.360 1.200
High 2480 1.360 1.200
Worst 1.360 1.200

7.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.335 1.197
Mid 2441 1.320 1.196
High 2480 1.331 1.196
Worst 1.335 1.197
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7.1.4. 20 dB AND 99% BANDWIDTH PLOTS

GFSK BANDWIDTH

20dB Bandwidth] GFSK Low CH

99% Bandwidth] GFSK Low CH

Keysight Spectrum Analyzer - Dccupied BW wwmmm- Gccupied BW .
AL Pirch 19,2018
] Cermr Fred: 2402000000 Gtz ] CemerFuq uumom GHz Radio S o
e Trig:F AvglHeld: 1001100 e Trg:F
#FGainLow a0 a8 Radio Device: BTS #IFGainow iy 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 2402 GHz "~ Span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 12.0 dBm Occupied Bandwidth Total Power 1.11 dBm
936.18 kHz 901.20 kHz
Transmit Freq Error 6.460 kHz OBW Power 99.00 % Transmit Freq Error 13.701 kHz OBW Power 99.00 %
x dB Bandwidth 1.055 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB

20dB Bandwidth] GFSK Middle CH

99% BandW|dth]]

GFSK Mlddle CH

Keysight Spectrum Analyzer - Occupied BW
RL R

Center Freq: 2.441000000 GHz
AvgiHold: 1001100

==
08:29:05 PHFe 19, 2018
Radio Std: None

wsoeammﬂmmu “Oecupied B/

szerFqu 2.441000000 GHz

= Ja.
031542 PH Pt 19, 2018
Radio Std: Nane

s~ Trig: FreeRun s Trig: Free Run
#FGainiow satten: 20 B Radio Device: 8TS SFGaint.ow sAuen: 20 dB Radio Device: BTS

10 dBjdi Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2441GHz T span3mHz
#_Res BW 30 kﬂz VB_W _20_0 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 12.8 dBm Occupied Bandwidth Total Power 1.79 dBm

937.90 kHz 904.42 kHz
Transmit Freq Error 11.828 kHz OBW Power 99.00 % Transmit Freq Error 15.984 kHz OBW Power 99.00 %
x dB Bandwidth 1.054 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB

20dB Bandwidth] GFSK High CH

9% BandW|dth] GFSK High oH

Keysaght Spectrum Anyze - Occupied W
kL R

Center Freq: 2.480000000 GHz
AvglHold: 100100

=T=

o
Radio

E—

szerFqu 2.480000000 GHz

=,
604 PHFed 19, 2018
Radio $1a Nane

s~ Trig: Free Run s Trig: Free Run
#FGainLow satten: 20 4B Radio Device: BTS SFGaint.ow sAuen: 20 dB Radio Device: BTS

10 dBJdiv Ref 20.00 dBm 0 dBJdiv 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 #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 12.4 dBm Occupied Bandwidth Total Power 1.51 dBm

937.76 kHz 928.13 kHz
Transmit Freq Error 13.833 kHz OBW Power 99.00 % Transmit Freq Error 10.076 kHz OBW Power 99.00 %
x dB Bandwidth 1.054 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB
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Pi/4-DQPSK BANDWIDTH

20dB Bandwidth] Pi/4—DQPSK Low CH

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

Keysght Spectrum Anslyzes - Ocoupied BW R wwmmmms Qccupied BW ]
z #Hred 19,2018 34 PHFen 19,2018
| C!mmr an l 402000000 GHz Ridm Sld Nwr ‘ C!rwer Fqu 2 IHZWUWO GHz Ridm Sld MNone
— Trig: AvglHeld: 100100 - ig: Free R
#FGainLow it 30 g Radio Device: BTS SFGaint.ow nan 30 Radio Device: BTS

10 dBjdi Ref 20.00 dBm 0 dB/d Ref 20.00 dBm
Log Log ‘
Center 2.402 GHz Span 3 MHz Center 2402GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 10.5 dBm Occupied Bandwidth Total Power -0.92 dBm

1.2041 MHz 1.1994 MHz
Transmit Freq Error -2.290 kHz OBW Power 99.00 % Transmit Freq Error -6.593 kHz OBW Power 99.00 %
x dB Bandwidth 1.358 MHz x dB -20.00 dB x dB Bandwidth 1.274 MHz x dB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK Middle CH

99% Bandwidth]] Pi/4- DQPSK Middie CH

Keysaght Spectrum Anyze - Occupied W

Cemer Freq 2441000000 GHz

09:30:36 PhFeb
Radio Std: None

wwmmmms ‘Occupied BW =
Pureh 18,2018

] C!merFuq 2441000000 GHz Rmosnd Num
Free Run

e Trig: FreeRun Avg|Hold: 1001100 e Trig:FreeR
#IF Gain:dow #Atten: 20 dB. Radio Device: BTS #FGain:Low #Atten: 20 dB Radio Device: BTS.

dBidiv Ref 20.00 dBm dB/div Ref 20.00 dBm
Log Log \ ‘
Center 2441 GHz Span 3 MHz Center 2441GHz Spa’n’fi 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 10.3 dBm Occupied Bandwidth Total Power -1.26 dBm

1.2020 MHz 1.2001 MHz
Transmit Freq Error 2.447 kHz OBW Power 99.00 % Transmit Freq Error -2.311 kHz OBW Power 99.00 %
x dB Bandwidth 1.360 MHz xdB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK High CH

99% Bandwidth] Pi/4- DQPSK ngh CH

Keyeight Spectrum Aralyrer - Occupied BW wsmmmamm- Gccupied BW = )
AL N 03:31:08 20 PhFeh 18,2018
| Center Freq: 2.480000000 GHz Radio Std: None ] Center Freq: 2.480000000 GHz Radio S o
e Trig: FreeRun AvglHeld: 1001100 e Trig: FreeRun
#FGainLow #Aen: 20 4B Radio Device: BTS #IFGainow satten: 20 a8 Radio Device: BTS

dBidiv Ref 20.00 dBm 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| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 9.70 dBm Occupied Bandwidth Total Power -1.86 dBm

1.2037 MHz 1.2003 MHz
Transmit Freq Error 6.467 kHz OBW Power 99.00 % Transmit Freq Error -6.246 kHz OBW Power 99.00 %
x dB Bandwidth 1.360 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB
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8PSK BANDWIDTH

20dB Bandwidth] 8PSK Low CH

99% BandW|dth] 8PSK Low CH

Keysaght Spectrum Anyze - Occupied W

| szmr P Eatsamom A
Trig AvgiHeld: 100100

#FGain-Low

o[- el
1143 PHF20 18,2018
Radia St None

E—

#FGainLow

szerFqu uu:mﬂm GHz
o: Free R,

=
s2emren 18,2010
Radio St Hane

it 30 g Radio Device: BTS nan 30 Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz Center 2402GHz e Span 3 MHz
#_Res BW 30 kﬂz VB_W _20_0 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 10.7 dBm Occupied Bandwidth Total Power -1.20 dBm
1.1830 MHz 1.1973 MHz
Transmit Freq Error 12.880 kHz OBW Power 99.00 % Transmit Freq Error 9.038 kHz OBW Power 99.00 %
x dB Bandwidth 1.335 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB

20dB Bandwidth] 8PSK Middle CH

99% Bandwidth]] 8PSK Mlddle CH

Keysaght Spectrum Anyze - Occupied W

| Cemer Freq 2441000000 GHz

=T=
e 15,208
Rﬂdlahd Nw\r

wwmmmm, Occupied BW

C!meanq 2“1000000 oz
Trig: F

ol
PHFet 18, 2018
Rmo sw None

e Trig: FreeRun Avg|Hold: 1001100
#IF Gain:dow #Atten: 20 dB. Radio Device: BTS #FGain:Low an QDHB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dB/div Ref 20.00 dBm
Log Log I
|
Center 2.441 GHz Span 3 MHz Center 2441GHz ~ Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 10.4 dBm Occupied Bandwidth Total Power -1.14 dBm
1.1833 MHz 1.1960 MHz
Transmit Freq Error 17.310 kHz OBW Power 99.00 % Transmit Freq Error 19.781 kHz OBW Power 99.00 %
x dB Bandwidth 1.320 MHz xdB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB

20dB Bandwidth] 8PSK High CH

99 BandWIdth] 8PSK High CH

Keysight Spectrum Analyzer - Occupied W
kL

| Center Freq: 2.480000000 GHz
AvglHeld: 1001100

==

o E
Radio e

wsoeummﬂmmu “Gecupied B

Center Fraq: 2.480000000 GHz

09381
Radio $td:

e Trig: FreeRun +- Trig: FresRun
#FGainLow #Aen: 20 4B Radio Device: BTS #FGainow sitten: 20 6B Radio Device: BTS
0 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| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 9.86 dBm Occupied Bandwidth Total Power -1.67 dBm

1.1846 MHz 1.1956 MHz
Transmit Freq Error 21.312 kHz OBW Power 99.00 % Transmit Freq Error 22.282 kHz OBW Power 99.00 %
x dB Bandwidth 1.331 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

8. SUMMARY TABLE

. IC e i Test Test
FCC P Test D Test L w
CC Part Section Section est Description est Limit Condition | Result orst Case

Band Edge / Conducted

2.1051, 15.247 (d) RSS-24755 , . -20dBc Pass | -41.576 dBm
Spurious Emission
15.247 (b)(1) RSS-247 5.1(b) TX conducted output power <21dBm Pass 8.2(9;2:kE)3m
15.247 (a)(1) RSS-2475.1(b) | Hopping frequency separation > 25KHz Pass 1 MHz

15,247 @)(1)i) | RSS-2475.1(d) | Number of Hopping channels | o than 15 non- Pass 79

overlapping channels

15.247 (a)(1)(iii) RSS-247 5.1(d) Avyg Time of Occupancy < 0.4sec Pass 0.34632 sec
15.207 (a) RSS-GEN 8.8 AC Power IT|n§ conducted Section 10 Power Line Pass 48.12 dBuV
emissions conducted (Pk)
RSS-GEN . , - . 40.07 dBuV/m
15.205, 15.209 Clause 7 & 8.9 Radiated Spurious Emission < 54dBuV/m Radiated Pass AV)
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9. ANTENNA PORT TEST RESULTS
9.1. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 §5.1 (2)

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

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

TEST PROCEDURE

DA 00-705: 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

BN Keysight Spectrum Analyzer - Swept SA =R |
RL | RE [500 DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:13:54 PMFeb 10, 2018
#Avg Type: RMS
PNO: Wide ~—»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

10 deidiv. - Ref 20.00 dBm
Log

10.0 >

Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

MsG STATUS |
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9.2. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-247 §5.1 (4)

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

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The span is set to
cover the entire authorized band, in either a single sweep or in multiple contiguous sweeps. The
RBW is set to a maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

E Keysight Spectrum Analyzer - Swept SA =N

RL | RF [s0e DC | CORREC | | SENSE:INT] | ALIGN AUTO | 11:09:18 PM Feb 19, 2018

‘ #Avg Type:RMS TRACE
PNO: Fast —+— 11ig: FreeRun Avg|Hold: 100/100 TVPE|
IFGain:Low Atten: 30 dB DET]

3456
3

10 dBidiv  Ref 20.00 dBm
Log

700

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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1st SEGMENT

2400 to 2430 MHz

24 SEGMENT

2430 to 2460 MHz

34 SEGMENT

2460 to 2482 MHz

Keysight Spectrum Analyzer - Swept 54 =
RL 5 502 DC | CORREC SENSEINT ALTGN AUTO 11:10:24 PMFsb 19, 2018
#Avg Type: RMS TRACE 56
PO Wide ~»- Trig: FreeRun AvglHold: 100/100 TVRE(M
IFGain:Low Atten: 30 dB DErj
10 dB/div - Ref 20.00 dBm
Log
Start 2.40000 GHz Stop 2.43000 GHz
es BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
E: status
Keysight Spectrum Analyzer - 5A =
RL 5 502 DC | CORREC SENSE:INT ALTGN AUTO 11:11:22 PMFeb 19, 2018
#Avg Type: RMS « 56
PO Wide ~»- Trig: FreeRun AvglHold: 100/100 TVRE(M
IFGain:Low Atten: 30 dB DErj
10 dB/div - Ref 20.00 dBm
Log
Start 2.43000 GHz Stop 2.46000 GHz
es BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
hsa sTATUS
Keysight Spectrum Analyzer - Swept 5A =5
RL 3 500 DC | CORREC SENSE.INT LIGN AUTO 112,24 PMFeb 19,2018
#Avg Type: RMS z 56
PNO: Wide ~—- Trig: Free Run Avg|Hold: 100/100 TYREIM
IFGain:Low Atten: 30 dB oerlP
]%E:me Ref 20.00 dBm
Stop 2.48200 GHz

ﬁ:iarl 2.46000 GHz

es BW 300 kHz #VBW 300 kHz

Sweep 1.333 ms (20001 pts]

|=
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9.3. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-247 §5.1 (4)

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
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.382 32 0.122336 0.4 -0.2777
DH3 1.638 16 0.262080 0.4 -0.1379
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 0.382 8 0.030584 0.4 -0.36942
DH3 1.638 4 0.065520 0.4 -0.33448
DH5 2.886 3 0.086580 0.4 -0.31342
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B Keysight Spectrum Analyzer - Swept SA @@@ [ ]
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 11:01:45 PMFeb 19,2018
Trig Delay-50.0 ps #Avg Type: RMS TRAGE 56
PNO: Fast —+— Trig: RFBurst TVPE | WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMKkr2 382.3 ps|
10 cBidiv  Ref 20.00 dBm -0.19 dB
Log
100 0
0.00
100
DH1
200
Pulse Width e
-40.0
=001
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
MSG
BE Keysight Spectrum Analyzer - Swept SA =R
R | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 10:54:34 PMFeb 19,2018
r ‘ #Avg Type: RMS TRACE] 3456
PNO: Wide —»—  Trig: Free Run TVPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBldiv Ref 20.00 dBm
Log
100
DH1 0.0o0
100
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
00 R | - L L
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts,
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA @@@ [ ]
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 11:03:04 PMFeb 19,2018
r Trig Delay-200.0 ys #Avg Type: RMS TRACE 56
PNO: Fast —+— Trig: RFBurst TVPE | WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMkr2 1.638 ms
10 cBidiv  Ref 20.00 dBm 0.56 dB
Log
100 ’ _
0.00
100
DH3
200
Pulse Width e
-40.0 Rkl '
500
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
MSG
BE Keysight Spectrum Analyzer - Swept SA =R
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 10:56:42 PMFeb 19,2018
r #Avg Type: RMS TRACE] 56
PNO: Wide —»—  Trig: Free Run TVPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBldiv Ref 20.00 dBm
Log
100
DH3 0.0o0
100
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
a0 VP | e T TR AP ! I B R T R N O N Y R O L Y .
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts,
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA @@@ [ ]
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 11:04:34 PMFeb 19,2018
Trig Delay-200.0 ys #Avg Type: RMS TRACE 56
PNO: Fast —+— Trig: RFBurst TVPE | WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMkr2 2.886 ms
10 cBidiv  Ref 20.00 dBm 0.61 dB
Log ‘
100 <> .
0.00
100
DH5
200
Pulse Width e
-40.0
500
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
MSG
BE Keysight Spectrum Analyzer - Swept SA =R
RL | RF |soe pc [ correc | | SENSE:INT] | ALIGN AUTO | 10:57:41 PMFeb 19,2018
r ‘ #Avg Type: RMS TRACE] 3456
PNO: Wide —»—  Trig: Free Run TVPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBldiv Ref 20.00 dBm
Log
100
DH5 0.0o0
100
NUMBER OF
PULSES IN 3.16
SECOND 00
OBSERVATION
PERIOD
ook iih gLl Ll | Ll | L - - n - -
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts,
IMSG STATUS
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9.4. OUTPUT POWER

LIMIT

§15.247 (b) (1)
IC RSS-247 §5.1 (2)

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

TEST PROCEDURE

DA 00-705: 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

9.4.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 7.985 21 -13.015
Middle 2441 8.917 21 -12.083
High 2480 8.261 21 -12.739
Worst 8.917 21 -12.083
9.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 7.856 21 -13.144
Middle 2441 7.907 21 -13.093
High 2480 7.003 21 -13.997
Worst 7.907 21 -13.093
9.4.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 8.194 21 -12.806
Middle 2441 8.299 21 -12.701
High 2480 7.365 21 -13.635
Worst 8.299 21 -12.701
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9.4.4. OUTPUT POWER PLOTS

GFSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept 54 M
kL [ 502 D ORFE SENSE:INT ALTGN AUTO 08:43:09 PMFeb 19, 2018
TRACE] 5t

" #Avg Type: RMS
PNO: Fast ~»- 1rig: FreeRun Avg|Hold: 1001100 TveE|M
IFGain:Low Atten: 30 dB p=T|P

10 deidiv - Ref 20.00 dBm
Log

GFSK

Low CH

Center 2.402000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
hise sTATUS
Keysight Spectrum Analyzer - Swept 54 M
L [ 502 D ORRE SENSE:INT] ALTGN ALTO 08:43:17 PMFeb 19, 2018
#Avg Type: RMS TRACE o
PNO:Fast ~»- Trig: FreeRun Avg|Hold: 100/100 TYREIM
IFGain:Low Atten: 30 dB oerl?
10 dB/div - Ref 20.00 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)
15 sTATUS
Keysight Spectrum Analyzer - Swept SA |- S|
RL (3 502 D DRFE SENSE-INT] LLGN AUTO 08:43:25 PMFeb 19, 2018
#Avg Type: RMS TR S
PNO:Fast —»— Trig: Free Run AvglHold: 1001100 v
IFGain:Low Atten: 30 dB

10 de/div - Ref 20.00 dBm
Log

GFSK

High CH

Center 2.480000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
56 ATUS
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Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA
R # 502 D

#Avg Type: RMS

PHO: Fast ~s- Trig: Free Run AvglHold: 100100
IFGain:Low Atten: 30 dB
10 dB/div  Ref 20.00 dBm
Log
¢
Pi/4-DPSK
Low CH
Center 2.402000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333ms (2.0001.[1!5)
o status
Keysight Spectrum Analyzer - Swept 5A =
RL 3 500 D SRRE SENSE-INT] LIGN AUTD. 08:43:48 PMFeb 19, 2018
#Avg Type: RMS TRACE] S
PHO: Fast ~s- Trig: Free Run AvglHold: 100100 TYeElM
IFGain:Low Atten: 30 dB oerl”
10 dB/div  Ref 20.00 dBm
Log
¢
Pi/4-DPSK
Middle CH
Center 2.441000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333ms (2.0001.[1!5)
6 status
Keysight Spectrum Analyzer - Swept 54 M
L W [s0a O ORRE SENSE-INT SLIGN AUTO 08:43:58 PMFab 19,2018
#Avg Type: RMS TRacE] 56
PNOFast ~»- Trig: FreeRun Avg|Hold: 100/100 TveE[M
IFGain:Low Atten: 30 dB oerl?
10 dB/div - Ref 20.00 dBm
Log
¢
Pi/4-DPSK
High CH
Center 2.480000 GHz Span 10.00 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
e ATUS
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

8PSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA
RL # 502 D

- #Avg Type: RMS AcE[l[2345 6
PNO: Fast ~#- 17ig: FreeRun Avg|Hold: 1001100 TveE|M
IFGain:Low Atten: 30 dB peT|P

10 de/div - Ref 20.00 dBm
Log

8PSK

Low CH

Center 2.402000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
155 STATUS ) )
Keysight Spectrum Analyzer - Swept 5A =
RL RF S0Q D DRRE SENSE:INT| LIGN AUTO 08:44:18 PMFeb 19, 2018
#Avg Type: RMS TRACE] S
PHO: Fast ~s- Trig: Free Run AvglHold: 1001100 TYRE(M
IFGain:Low Atten: 30 dB oer|P

10 de/div - Ref 20.00 dBm
Log

8PSK

Middle CH

Center 2.441000 GHz Span 10.00 MHz|
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
56 sTATUS ) )
Keysight Spectrum Analyzer - Swept 5A = || o )
g« (5 509 D ORRE SENSE:INT] ALIGN ALTO 08:44:28 PMFeb 19, 201
#Avg Type: RMS TRACE
PNG:Fast -»- Trig: FreeRun AvglHold: 1001100 Tvee(m
IFGain:Low Atten: 30 dB oerl?

10 deidiv - Ref 20.00 dBm
Log

8PSK

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 ATUS
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REPORT NO: 4788321149-E1V1

FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

9.5. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: 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.

9.5.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.862 6.11
Middle 2441 8.812 7.61
High 2480 8.142 6.52
9.5.2. DATA RATE Pl/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.607 3.64
Middle 2441 5.629 3.66
High 2480 4.703 2.95

9.5.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.625 3.65
Middle 2441 5.657 3.68
High 2480 4.721 2.97
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 §5.5

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

9.6.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode

GFSK] Low Channel BandEdge

ngm&p&‘mmh alyae - Swept SA
RL

PHO-Wide —»— Trig: Free Run

- m.. Type: RMS

= )

09:47:37 PMFeh 19, 2018
TRACH E

Avg|Hold: 100/100

IFGain:Low Arten: 30 dB
T%%‘Dﬂdlf Ref 20.00 dBm
Center 2.400000 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

STATUS

ngmSpmmA e smm

GFSK] Low Channel Spurlous

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

T
AT 10:18:53 PMFsb 19,2018
#Avg Type: RMS TRACE 56

Avg|Hold: 1001100 TVPE(M
oeT|P

Il:) derdiv_ Ref 20.00 dBm
°g

o

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz

---__ FUNCTION WIDTH

2.401 7 GHz 5.942 dBm

! N |‘ 26.322 0 GHz -43.151 dBm

3

4

5

6

7

B

9

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts)

sTATUS
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

GFSK] Mid Channel BandEdge

ngmSpmmA r,-m sﬂumsa = =
CORREC 1GN AT 09:46:15 PMFeb 19, 2018
RACE 03

| " #Avg Type: RMS
PROWide -»- Trig: FreeRun AvglHold: 100100 Treelu

IFGain:Low Atten: 30 dB oeTlE.
10 deidiv. - Ref 20.00 dBm
Log
Center 2.441000 GHz Span 5.000 MHz|

[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

GFSK] Mid Channel Spurlous

:m;mswmuma N'zu s»-pnsn - ||- a5 S|
RL CORREC LIGN AUT 10:21:24 PMFeh 19, 2018
| #Avg Type: RMS TRACH C
PNO: Fast ~+— 17ig: Free Run AvglHold: 100100
IFGain:Low Arten: 30 dB
10 dBidiv Ref 20.00 dBm
Log
O

Start 30 MHz Stop 26.50 GHz!
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)

---__ FUNCTION WIDTH

2.440 8 GHz 6.693 dBm

! N |‘ 26.091 7 GHz -43.551 dBm

3

4

5

6

7

B

9
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

ngmSpmmA e smpm

GFSK] ngh Channel BandEdge

PNO: Wide -+ 1rig: Free Run

- Mug Type: RMS

=
09:49:03 PMFeb 19, 2018
RACE] 56

AvgHold: 100100 ieelm

IFGain:Low Atten: 30 dB oeTlE.
10 deidiv. - Ref 20.00 dBm
Log
Center 2.483500 GHz Span 10.00 MHz|
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

GFSK] H|gh Channel Spurlous

ngmSpeﬂmmh ity - Swapt SA
RL

PNO: Fast -+~  17ig: Free Run

~ #Avg Type: RMS

Avg|Hold: 100/100

---__
2.479 8 GHz 6.363 dBm
! N |‘ 26.277 7 GHz -43.323 dBm
3
4
5
6
7
B
9

w56 | i Alignment Completed

IFGain:Low Arten: 30 dB
10 deidiv_ Ref 20,00 dBm
Log =
£
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

BandEdge Emission at GFSK Hopping Mode

xmgm Spacnm Anshow - Swept S

[GFSK Hopping Mode] Low Channel BandEdge

PHO. w‘n ~»- Trig: FreeRun
IFGain:Low Atten: 30 dB

10 deydiv. - Ref 20.00 dBm
Log

#Avg Type: RMS

Avg|Hold: 1001100

s

09:51:14 PMFeb 19, 2018
TRACE] 56

TYPE[M
oeT|P

Center 2.400000 GHz
[#Res BW 100 kHz #VBW 300 kHz

Sweep 5.333 ms (20001 pts)

sTATUS

Span 10.00 MHz

[GFSK Hopping Mode] High Channel BandEdge

[B Voo SﬂmmA alyzer - Swept SA

o .

* #Avg Type: RMS

==

09:52:52 PMFeb 19, 2018
TRACE] 5

v ey S
10 dB/div - Ref 20.00 dBm
¢
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (?0001 pts)
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

Pl/4-DQPSK Mode

Pl/4- DQPSK] Low Channel BandEdge

Kegh pecium Anse- S'MMSI
AL

| - MVH Type: RMS
PNO: Wide -+ 1rig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB

10 dBidiv - Ref 20.00 dBm
Log

=
09:55:41 PMFeb 19, 2018
TRACE 58

Center 2.400000 GHz

TATUS

[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

Span 10.00 MHz|

PI/4 DQPSK] Low Channel Spurlous

ngmSpeﬂmmh ity - Swapt SA
RL

| . m" Type: RMS
PNO: Fast ~+—  Trig: Free Run Avg|Hold: 1001100

T )
02573 i 19,2018
Tl 2

HOGE
1 N f 2.401 7 GHz 3.877 dBm
2 N f 26.146 6 GHz -42.527 dBm
3
4
5
6
7
B
9

IFGain:Low Atten: 30 dB eerl
ilrgr:.h-'w'm v__Ref 20.00 dBm
0
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

ngmSpmmA e smpm

Pl/4- DQPSK] Mid Channel BandEdge

| - MVH Type: RMS
PNO: Wide -+~ 1rig: Free Run AvglHald: 100100
IFGain:Low Atten: 30 dB

=
09:54:19 PMFeb 19, 2018
RACE] 56

TVPE|M
oeT|P

10 dBidiv - Ref 20.00 dBm
Log
|
Center 2.441000 GHz Span 5.000 MHz|
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

PI/4 DQPSK] Mid Channel Spurlous

ngmSpeﬂmmh ity - Swapt SA
RL

| mu Type: RMS
PNO:Fast —»—  Trig: FreeRun AvglHold: 100/100

IFGain:Low Arten: 30 dB
10 deidiv_ Ref 20,00 dBm
Log
¥

Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
---_

2.440 8 GHz 2.984 dBm
! N |‘ 26.210 8 GHz -42.589 dBm
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

ngmSpmmA e smpm

PI/4- DQPSK] ngh Channel BandEdge

| - MVH Type: RMS
PNO: Wide -+~ 1rig: Free Run AvglHald: 100100
IFGain:Low Atten: 30 dB

10 dBidiv - Ref 20.00 dBm
Log

=
09:57:08 PMFeh 19, 2018
RACE] 56

TVPE|M
oeT|P

Center 2.483500 GHz
[#Res BW 100 kHz #VBW 300 kHz

Sweep 5.333 ms (20001 pts)

Span 10.00 MHz|

PI/4 DQPSK] ngh Channel Spurlous

ngmSpeﬂmmh ity - Swapt SA
RL

I - ‘“VI Type: RMS
PNO: Fast ~— 1rig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB

)
10:31:19 PHFed 19,2018
TRACE
Treelm
DeT|P

10 deidiv_ Ref 20,00 dBm
Log

4

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

---__
2.480 5 GHz 2.037 dBm
! N |‘ 26.323 3 GHz -42.505 dBm
3
4
5
6
7
B
9

Sweep 973.3 ms (40001 pts)

Stop 26.50 GHz!
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DATE: FEB 22, 2018

REPORT NO: 4788321149-E1V1
IC : 649E-SMT230NZ

FCC ID: ASLSMT230NZ

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

ngmsmwm rym Swlp(SA o || ]
CORRE! 08:59:37 PMFeb 19, 2018
#Avg Type: RMS :

FNO Wide ~»- Trig: Free Run Avg|Hold: 100100 TrPE(M
IFGain:Low Atten: 30 dB peT|P

10 deydiv. - Ref 20.00 dBm

Log

Center 2.400000 GHz Span 10.00 MHz

[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

sTATUS

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

xm;msammA alyzer - Swept SA
ol )

| #Avg Type: RS
PNO: Wide —+—  1rig: Free Run Avg|Hold: 1001100 TrPE(M
1FGain:Low Atten: 30 dB oer|P

==

10:01:26 PMFeb 19, 2018

i%;[‘-#d\\‘ Ref 20.00 dBm

Span 10.00 MHz

Center 2.483500 GHz
Sweep 5.333 ms (20001 pts)

[#Res BW 100 kHz #VBW 300 kHz

sTATUS
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

8PSK Mode

Kegh pecium Anse- S'MMSI
AL

PNO: Wide -+ 1rig: Free Run

8PSK] Low Channel BandEdge

" #Avg Type: RMS

Avg|Hold: 1001100

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

8PSK] Low Channel Spurlous

ngmSpeﬂmmh ity - Swapt SA
RL

PNO: Fast -+~  17ig: Free Run

" #Avg Type: RMS =

= =

1033557 PMFeh 19, 2018

Avg|Hold: 100/100

HOGE
1 N f 2.401 7 GHz 3.768 dBm
2 N f 26.334 6 GHz -43.448 dBm
3
4
5
6
7
B
9

IFGain:Low Atten: 30 dB r-v F’
Iﬁg:.h-mh Ref 20.00 dBm
O
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts)
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

ngmSpmmA e smpm

8PSK] Mid Channel BandEdge

PNO: Wide -+ 1rig: Free Run

~ #Avg Type: RMS

=
10:03:07 PMFeb 19, 2018
TRACE] 56

AvgHold: 100100 ieelm

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

8PSK] Mid Channel Spurlous

ngmSpeﬂmmh ity - Swapt SA
RL

PNO: Fast -+~  17ig: Free Run

~ #Avg Type: RMS

)

10:36:32 PMFeh 19, 2018
TRACH E

Avg|Hold: 100/100

---__
2.441 4 GHz 2.492 dBm
! N |‘ 26.333 2 GHz -41.576 dBm
3
4
5
6
7
B
9

IFGain:Low Arten: 30 dB
10 deidiv_ Ref 20,00 dBm
Log
Y
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

8PSK] ngh Channel BandEdge

ngmspmmh N'w SMMSI =
CORREC 10:05:15 PMFeb 19, 2018
RACE] 56

| - Mug Type: RMS
PROWide -»- Trig: FreeRun AvglHold: 100100 Treelu

IFGain:Low Atten: 30 dB oeTlE.
10 deidiv. - Ref 20.00 dBm
Log
Center 2.483500 GHz Span 10.00 MHz|

[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

8PSK] ngh Channel Spurlous

:m;mswmuma N'zu s»-pnsn - ||- a5 S|
RL CORREL LIGN AUT 10:38:59 PMFeb 19, 2018

| #Avg Type: RMS TRAC s
PNO: Fast ~—  11ig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB

10 deidiv_ Ref 20,00 dBm
Log

¢

Start 30 MHz Stop 26.50 GHz!
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)

---__ FUNCTION VIDTH
2.479 8 GHz 2811 dBm
z N |‘ 26.183 0 GHz -42.770dBm
3
4
5
6
7
8
9
10
1
usG | i) Alignment Completed sTATUS
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DATE: FEB 22, 2018

REPORT NO: 4788321149-E1V1
IC : 649E-SMT230NZ

FCC ID: ASLSMT230NZ

BandEdge Emission at 8PSK Hopping Mode
[8PSK Hopping Mode] Low Channel BandEdge

ngmsmwm rym Swlp(SA o || ]
10:07:10 PMFeb 19, 2018
#Avg Type: RMS

FNO Wide ~»- Trig: Free Run Avg|Hold: 100100 TrPE(M
IFGain:Low Atten: 30 dB peT|P

10 deydiv. - Ref 20.00 dBm

Log

Center 2.400000 GHz Span 10.00 MHz

[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

sTATUS

[8PSK Hopping MOd%J High Channel BandEdge

xm;msammA alyzer - Swept SA
ol CORRE

| #Avg Type: RMS
PNO: Wide —+—  1rig: Free Run Avg|Hold: 1001100 TrPE(M
1FGain:Low Atten: 30 dB oer|P

==

10:08:43 PMFeb 19, 2018

i%;[‘-#d\\‘ Ref 20.00 dBm

Span 10.00 MHz

Center 2.483500 GHz
Sweep 5.333 ms (20001 pts)

[#Res BW 100 kHz #VBW 300 kHz

sTATUS
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

10. RADIATED TEST RESULTS
10.1.  LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7 (Receiver)

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

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. §§ 15.231 and 15.241.
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

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 1 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.0029S = 350Hz.

The minimum VBW was 350Hz, but test receiver(ESU40) couldn’t set value 350Hz. Due to this
reason, testing VBW was set to 500Hz(Worst cases).

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

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

10.2. TRANSMITTER ABOVE 1 GHz
10.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1_)HIJ, SUWON Lab Chamber 3 208 Feb 2018 15:43:89

Restricted Bondedge

Project Number: 4788321149
15 t i { i i |Client : Samsung

Config:EUT / Adopter / Eorphone

Mode:!ET_GFSK_BE_H_24B2

185 ; ; : . ; | Testad by:47959 i
1
ik
95 ‘
fl‘
5 "\:
T B85 |
; |
5
k:
=
[ae}
o

2.4l 18 .5MH=z/ 2418
Freguency (GHz)
| 638/ /15 PEAK/LiqPur-Vidso  Gasec(duto)  6ED  WRKH 92 degs 188

[ Rangs (BHz) BB Ref/fittn Dat/fivg Hode Seeep. Pis toups/fode FPosition | Range (eilz) FRL/UBU Ref/fittn  Dat/fivg Hade Sueep Pts Sups/thds  FPosition ‘
1232415 1M(-6:8) 12 1 1-2,415 il K ¥ 1565/ R 1 5

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 42.12 Pk 31.8 -23.3 50.62 - - 74 -23.38 142 108 H
2 *2.352 44.35 Pk 317 -23.3 52.75 - - 74 -21.25 142 108 H
3 *2.39 29.36 VAIT 31.8 -23.3 37.86 54 -16.14 - - 142 108 H
4 *2.38 30.05 VAIT 31.8 -23.2 38.65 54 -15.35 - - 142 108 H

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

VERTICAL PEAK AND AVERAGE PLOT

UL SUWON Lab Chamber 3 208 Feb 2018 154912

1225
Restricted Bondedge
H H H Project Number: 4788321149
115 : ) ; : |Client : Samsung

Config:EUT / Adopter / Ecrphone
Mode:BT_GFSK_BE_U_2482
185 | Tested by:47989

cal
s
(%3]

ml Uert
-~
o

(dBull/

CdBuU¥n i | \
5 o 1

: | |
il OFUNTIPTRRTENTI VR TY Y T .uumawmummmawwmuamwj el

a4 -
o 5

2.3l 14 .5MH=z/ 2.415
Frequency (GHz)

Fange (GAz) REH/UBU Ref/Attn Dat/Avg Mode Suesp Fta  diwps/fode  Porition Fange (Gz) FBU/UBU Ref/Attn  Dut/Avg Made Sueap Fts  8Supa/thde  Fosition

VERTICAL 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 40.98 Pk 31.8 -23.3 49.48 - - 74 -24.52 133 146 \
2 *2.325 44.28 Pk 31.6 -23.3 52.58 - - 74 -21.42 133 146 \
3 *2.39 29.54 VALT 31.8 -23.3 38.04 54 -15.96 - - 133 146 Vv
4 *2.377 30.03 VAIT 31.8 -23.2 38.63 54 -15.37 - - 133 146 \

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

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

5oL SUON Lab Chonber 3 28 Fob 2818 17:80:81
Restricted Bondedge
= Project Number: 4788321149
15 Client:Semsung
Config:EUT / Adapter / Earphone
Mode:BT_BE_GFSK_H_2438
185 Tested by 45574

ul/m) Horizontal

(dBe

2.46 T8 . 3MHz/ 2.563
Frequency (GHz)

Fange (612} FELAUBU Ref/Bttn  Datiivg Hods Sueep Pls  Hopsifode P
1-2.46-2.561 H(-648) / i

oaition Range (Giz) BB Ref/Attn  Dot/fivg Mode Samp Pto  Toups/fods  Fosition
1215 PESK/LogPurVideo  Basec(lutc) 080 HEX 155 dags 114 6-2 56 MCEE)/SH IS PER/UaI B Ese/fB o 1/RIT 15 dag

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) (d8) (dBuv/m) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 42.59 Pk 321 -23 51.69 - - 74 -22.31 155 114 H
2 2.509 44.62 Pk 321 -23.2 53.52 - - 74 -20.48 155 114 H
3 *2.484 30.81 VAIT 321 -23 39.91 54 -14.09 - - 155 114 H
4 *2.484 30.97 VALT 321 -23 40.07 54 -13.93 - - 155 114 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

VERTICAL PEAK AND AVERAGE PLOT

1_)‘]L|, SUWON Lab Chamber 3 28 Feb 2818 1T r2d 122
- : : i Restricted Bondedge

15 i i ' ik e
| | Config:EUT / Adapter / Ecrphone
Mode:BT_BE_GFSK_U_2488
185 J—  E— IO v i | TESted by 45574
95
B B
.
- 72
- 55 }‘ l_ Average Limit c'g.‘-'-v‘ |
AR i bR .l?‘ (R WU RTERRNPRTIETEM 79 PRI IER WRP VY VI WMPRY PN WLt VPR R A o g i TP
a5 :
5 4
& o
2.46 18 . IMH=/ 2.563
Frequency (GHz)
Ronga (BHz) RBU/UBY Ref/ittn  Dat/fvg Mode Suesp Pts  SupsMode Position FRonge (6Hz) RBU/UBU Ref/fittn  Dat/fvg Made Sueag Pty #Sups/Mode  Fosition
VERTICAL 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 (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.484 41.89 Pk 321 -23 50.99 - - 74 -23.01 128 151 \
2 2.501 44.47 Pk 321 -23 53.57 - - 74 -20.43 128 151 \
3 *2.484 29.67 VALT 321 -23 38.77 54 -15.23 - - 128 151 \
4 2.561 30.26 VALT 321 -22.9 39.46 54 -14.54 - - 128 151 \%
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

HARMONICS AND SPURIOUS EMISSIONS

11 QUL SUWON Lok Chomber 3 2B Feb 2818 14:B0:48
Rodiated Emissions 3-Meters
Project Number:4788321149
168 Client:Samsung
Config:EUT / Adopter / Earphone
Mode :BT_GFSK_HARM_2482
=2 Tested by:47389
84d
E
t 78
Q
N
£ 68y
Avg Limit (dBul/m)
1% 00 S
3 5 RO
- =
A i anostootssdsi 1 " .
O okl pErs
i
38}
4]
f - I3 — s
Freguency (GHzJ
Ronge (6] TR Ref/Rttn  Det/Avg Fods Sween Pis  #oapsiliode  FPosition | Fange (G FEEU Ref/Attn  Oet/fug fiode Seeen Pto  #spaifode  Positio
13 i-GdB)/Ik 11215 PEAK/LocPur-Uideo  18nsectiuto) 698 MR B-odegs | 3:3°18 M(-GdB)/30k  B7/2 PEFK/LogPer-Viden  1.4ds lok  MH 8-368degs 15
1 ‘/‘UL SULDN Lab Chomber 3 28 Feb 2818 14:89:48
Rodiated Emissions 3-Meters
Project Number:4788321149
188 Client:Samsung
Config:EUT / Adopter / Earphone
Mode :BT_GFSK_HARM_2482
=2 Tested by:47389
84d
i 78
&
5 —
= 68}
s Avg Limit (dBul/m)
% ] USROS SRR SSSOPROSURE-SUUROS I TE S
15}
3
5]
44 & S
2 a
o
38
4]
f - Iz L
Freguency (GHzJ
Ronge (6] Er Ref/Attn  Det/vg Padz Secen Ptz dspsificde  Fosition | Range (G ERE] Ref/fetn Uet/fig fade Seecn

Fts  #%ps/Mode  Poaition ‘

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: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117[00205959] 3GHz_HP[dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.3814 30.54 PK 34 -28.3 36.24 - - 74 -37.76 0-360 250 H
3 7.205 25.55 PK 35.6 -23.9 37.25 - - 74 -36.75 0-360 150 H
5 9.617 23.07 PK 36.7 -19.9 39.87 - - 74 -34.13 0-360 250 H
2 *4.805 29.71 PK 339 -28.2 35.41 - - 74 -38.59 0-360 250 \
4 7.212 259 PK 35.6 -23.9 376 - - 74 -36.4 0-360 250 \
6 9.616 2294 PK 36.7 -19.9 39.74 - - 74 -34.26 0-360 250 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

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

Page 49 of 76
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: 4788321149-E1V1 DATE: FEB 22, 2018

FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

MID CHANNEL HORIZONTAL

1 IUU_ SUWON Lab Chamber 3 28 Feb 2818 15:45:37
Radiated Emissions 3-Meters
Project Number: 47883211498
188 Cl ient : Samsung
Config:EUT / Adopter / Eorphone
Mode :ET_GFSK_HARM_2441
[=]=] 1 i Tested by:47989
515]
3
it 70
o
N
i3 =15)
- imit (dBulU/m)
5
g 56
@
5 \ Y
ek " 5
48 TP — k] &
LIEP——
o .
38
28
1 18 18
Frequency (GHz)
Rangs (G} REUARU Raf/ALtn  Det/Avg Mode Teoop Pis ¥opafode Position | Ronge (@) REU/UBU Rel/Aktn  Det/Avg Nads v s WSupe/tods  Fosition ‘
-1 M(-58) /3 o115 PEAK/LogPur-Video  18msectAuto) EBAD  WACH B-360degs 251 1 MC-baB) 0k 87 EAK/LogPur-Uidea | dsecChuto) 16k MO +36hidegs 250 of
1 gL SUMON Lob Chonber_3 20 Feb 2018 15:45:37
Radiated Emissions 3-Meters
Project Number:4788321149
188 Cl l2nt : Somsun o
Config EUT / Adopter / Eorphone
Mode BT _GFSK_HARM 244
=l Tested by: 47989
80
8§ 7
-
L
[
= 68 . -
2 Avg Limit (dBuU/m)
3
3 7| SRS NP NSNS (TSN SIS | PUFRIS) S
-
| | Bl
a0 ) : - L2 ook i Ao
2 ; il
&4 :
36 :
28
1 18 18
Frequency (GHz)
Fanges (621 FOAEU Raf/Atn  Dat/Avg Mode Sunep Pla  Fupa/ods Fosilion Fange (Gl2) /U Ref/Bttn  DelLiAvg Fads Sweep Pis  WSups/tods  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: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117[00205959] 3GHz_HP[dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.892 30.18 PK 34 -29 35.18 - - 74 -38.82 0-360 250 H
3 *7.326 24.75 PK 35.6 -233 37.05 - - 74 -36.95 0-360 150 H
5 9.758 22.01 PK 36.9 -19.5 39.41 - - 74 -34.59 0-360 150 H
2 *4.89 29.58 PK 34 -28.9 34.68 - - 74 -39.32 0-360 149 \
4 *7.324 24.81 PK 35.6 -23.4 37.01 - - 74 -36.99 0-360 250 \
6 9.763 22.88 PK 36.9 -19.5 40.28 - - 74 -33.72 0-360 149 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018

FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

HIGH CHANNEL HORIZONTAL

'\IUU_ SUWON Lab Chamber 3 28 Feb 2818 16:34:53
Radiated Emissions 3-Meters
Project Number: 47883211498
188 Cl ient : Samsung
Config:EUT / Adopter / Eorphone
Mede BT_GFSK_HARM_Z2480
ag i Tested by:45574
[=15]
3
v 70 T
0 i
I H
2 =1 =
- vg Limit (dBuU/m)
[5 H H
3 e z
@ i i
K ] H E
48 g, ww“"“' { R T )
" AL ol
5 s ‘
36 I
28
1 18 18
Frequency (GHz)
Rangs (612} REUABU Ref/Atn  Det/Avg Mode Sueep Pta  ¥oups/fods Position | Range (Glz) RBU/UG Rel/Attn  Det/Avg Mads Swoep Pts ups/fods  FPasition ‘
=3 {1i(-6:38) /3 215 PERK/LcgPur-Video  1BSnser(duto) 660 NAKH B-J6fidegs. 256 f {MC-6cB)/ 20k 67 EAK/ LoPar-Videa | dsectfuto) 16k MAXH +60degs 250 o
'\IUU_ SUWON Lok Chomber 3 28 Feb 2818 16:34:53
Radiated Emissions 3-Meters
Project Number: 4788321149
188 1 lent : Samsur: 9
Config:EUT / Adupter / Earphone
Mode BT _GFSK_HARM_ 2480
=l Tested by:45574
o U e e
sk
=
8
[
! 6@ . -
2 Avg Limit (dBuU/m)
3
2 ]| O S SRR NN ITS: ST S s e
o i
Y| PRI Or v 0 OO OTSPUIRS FEOPSVOTROROU OO SOROPRUOPOPSURS SAOSPRUOFRUORNE SUVOPROOTNR: SVOTOR SRR HTTP (SIPTAE s
2 a “
&
6
26
1 14 8
Frequency (GHz)
Rangs (Gz) REMABU Ref/fttn  Det/Fvg Mode Sueep Pta  4hupsitode  Position Range (6Hz) REUABU Ref/fttn  Det/fvg Mode Suesp Ptz #Sups/tode  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: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117[00205959] 3GHz_HP[dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.97 29.49 PK 341 -28.4 35.19 - - 74 -38.81 0-360 250 H
3 *7.432 25.16 PK 35.6 -23.2 37.56 - - 74 -36.44 0-360 149 H
5 9.917 21.63 PK 37 -19.7 38.93 - - 74 -35.07 0-360 250 H
2 *4.971 29.81 PK 34.1 -28.4 35.51 - - 74 -38.49 0-360 149 \
4 *7.437 24.24 PK 35.6 -23.2 36.64 - - 74 -37.36 0-360 250 \
6 9.919 21.35 PK 37 -19.7 38.65 - - 74 -35.35 0-360 250 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788321149-E1V1
FCC ID: ASLSMT230NZ

DATE: FEB 22, 2018
IC : 649E-SMT230NZ

10.2.2.

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

HORIZONTAL PEAK AND AVERAGE PLOT

1 "7U_ SUWON Laob Chamber 3 20 Feb 20818 15:28: 16
o Restricted Bandedge
Project Number:4788321149
s A b
f EUT / Adopter / Earphone
T_8PSK_BE_H_2482
185 | Tested by:47389
fal
R
95 m
95 1
il
: il
t 85 i
a ‘,
N '
. LM
2 75 mi
g Ll
= 65 i
@
s | ' | il
sl fAverage it ] J 1A
e ok e absidabiida bl b (RO AR TRT VOO AT TSI AT P PPN o ‘ L TTTNPTR
45/ j ‘ 1
APV SOV SR URPSUUUE SSVOYSSURSIN SHUIPOTUHDUI NUUUOULI 0N JIOUS VORI I SIS ISP L NIV
35 :
2.3 B ShH=7 Z.41¢
Freguency (GHz)
Tonge @0 U ef/Ain Dai/ivg Tde Sy P T ol Paitin | o (G TARY  Rettin Det/g ek S T W ot ‘
VZ1-2.415  HGBEMOH 11215 POK/Loghe—lideo  Basectiulol  BABR  HAMK 42 degs |14 i He-i . : : o : rie
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) (d8) (dBuv/m) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 42.08 Pk 31.8 -23.3 50.58 74 -23.42 142 114 H
2 *2.322 44.95 Pk 31.6 -23.3 53.25 - - 74 -20.75 142 114 H
3 *2.39 29.59 VALT 31.8 -23.3 38.09 54 -15.91 142 114 H
4 *2.375 30.2 VAIT 31.8 -23.3 38.7 54 -15.3 142 114 H

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

Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788321149-E1V1 DATE: FEB 22, 2018
FCC ID: ASLSMT230NZ IC : 649E-SMT230NZ

VERTICAL PEAK AND AVERAGE PLOT

1:)‘]LI, SUWON Lab Chamber 3 28 Feb 2818 15:31:58
h i i Restricted Bandedge
Project Number:4783321149
115 Client:Samsung
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VERTICAL 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 (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 42.26 Pk 318 -23.3 50.76 - - 74 -23.24 133 146 \%
2 *2.385 45.29 Pk 31.8 -23.3 53.79 - - 74 -20.21 133 146 3
3 *2.39 29.32 VAIT 31.8 -23.3 37.82 54 -16.18 - - 133 146 \
4 *2373 30.17 VALT 317 -23.2 38.67 54 -15.33 - - 133 146 \
* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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