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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Samsung Electronics Co., Ltd.
129 Samsung-Ro, Yeongtong-Gu,
Suwon-Si, Gyeonggi-Do, 16677, Korea

EUT DESCRIPTION: GSM/WCDMA/LTE Phablet with BT/BLE, DTS/UNII a/b/g/n/ac, NFC
and ANT+
MODEL.: SM-A515U, SM-A515U1, SM-A515W and SM-S515DL
SERIAL NUMBER: Radiated: R38MB0OB5P8X
Conducted: R38MBOB5QVN
DATE TESTED: December 26, 2019 — January 06, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. 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 NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 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.

47173 Benicia Street | 47266 Benicia Street 47658 Kato Rd
: Chamber A : Chamber D X Chamber |
: Chamber B : Chamber E X Chamber J
L | Chamber C L_| Chamber F Chamber K

: Chamber G : Chamber L
: Chamber H : Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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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

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

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

The EUT is a GSM/CDMA/WCDMA/LTE Phablet with BT/BLE, DTS/UNII a/b/g/n/ac, NFC and
ANT+. The model SM-A515U was used for final testing and is representative of the test results

in this report.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 9.48 8.87
2402 - 2480 Enhanced DQPSK 9.22 8.36
2402 - 2480 Enhanced 8PSK 9.85 9.66

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -1.1 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was A515U.001.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

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

Worst-case data rates as provided by the client were:

GFSK mode: DH5
8PSK mode: 3-DH5
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter

Samsung

EP-TA200

R37KBKLF1W1DK3 |N/A

Earphone

Samsung

N/A

N/A N/A

I/O CABLES (CONDUCTED TEST)

Antenna

Shielded

To PSA and BT Tester

2 USB

1

USB

Un-shielded

1 EUT to AC Mains

I/O CABLES (RADIATED AND CONDUCTED EMISSIONS

1 USB

USB

Shielded

1 N/A

2 earphone

3.5mm

Un-shielded

1 N/A
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CONDUCTED TEST SETUP DIAGRAM

BT Tester

\ \s—

Spetrum Analyzer (PSA)

2 AC Mains

TEST SETUP

For conducted tests: the EUT was stand alone. The test software exercises the radio.
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RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

Spectrum
Analyzer
1
BT Tester
AC Mains

TEST SETUP

For radiated tests: EUT is connected to earphone. The test software exercises the radio.
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DATE: 2/27/2020
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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 Asset Cal Due
. ELETRO
Antenna, Passive Loop 30Hz to 1MHz METRICS EM-6871 PRE0179466 05/31/2020
Antenna, Passive Loop 100KHz to 30MHz nﬁé%?gs EM-6872 PRE0179468 | 05/31/2020
Bluetooth Tester Rohde&Schwarz CBT T258 02/14/2020
Antenna, Horn 1-18GHz ETS Lindgren 3117 T862 06/05/2020
Amplifier, 1 to 18GHz Miteq AFSAZO0TI000 | PRE0181078 | 08/24/2020
Antenna, Horn 1-18GHz ETS Lindgren 3117 EMC4294 06/14/2020
Amplifier, 1 to 18GHz Amplical AMP1G18-35 T1569 05/04/2020
Antenna, Broadbz""en‘:'?yb”d’ 30MHz to Sunol Sciences B3 T899 08/23/2020
" SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 PRE0180174 06/01/2020
Spectrum Analyzer, PXA, 3Hz to 44GHz Keysight E9030A T917 01/24/2020
Antenna Horn, 18 to 26.5GHz ARA MWH-1826/B T447 08/13/2020
Pre-Amp 1-26.5 GHz AMPLICAL AMP18G26.5-60 PRE0181238 05/01/2020
EMI Test Receiver Rohde&Schwarz ESW44 PRE0179367 05/16/2020
EMI Test Receiver Rohde&Schwarz ESW44 PRE0179376 02/14/2020
EMI Test Receiver Rohde&Schwarz ESW44 PRE0179372 02/16/2020
cari ) Agilent (Keysight)
Power Meter, P-series single channel Technologies N1911A T229 01/31/2020
Power Sensor, P-s_enes, 50MHz to 18GHz, | Agilent (Keys_lght) N1921A T1226 02/06/2020
Wideband Technologies
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020
LISN for Conducted Emissions CISPR-16 FCC INC. FCC LISN 50/250 T1310 01/24/2020
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Sep 24, 2019
Antenna Port Software UL UL RF Ver 2019.11.13
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.
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7. MEASUREMENT METHODS
On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 13171837-E2V2
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FCC ID: ASLSMA515U

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Tested By: 23653 DC

Mode ON Time | Period | Duty Cycle| Duty Duty Cycle 1/T
B X Cycle [ Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.87 3.74 0.767 76.7 1.15 0.349
Bluetooth 8PSK 2.86 3.74 0.765 76.5 1.16 0.349

DUTY CYCLE PLOTS

(e = spectram |

et Level 107.0
| art

Frequency 2.4020000 GHz

Frequency 2.4020000 GHz

Type | Ref | Trc | K Value alue. XoValue ~Val
M 1 2.145111 ms 82.76 dB| 3.89733 ms 82.18 dB|
D2 ot 2.868444 ms 2.86489 ms 3

03 M 3.738 ms

pv
B 02 TR 0.1
dB D3 M 3.74267 ms 0.0:

20:32:15 26122019

BLUETOOTH GFSK BLUETOOTH 8PSK

20:28:14 26122019
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FCC ID: A3LSMA515U ISED: 649E-SMA515W
8.2. 20 dB AND 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
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DATE: 2/27/2020
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8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.978 0.897
Mid 2441 0.958 0.896
High 2480 0.973 0.899
# Agilent 10:01:42 Jan 2, 2020 L Measure ¥ Agilent 10:20:08 Jan 2, 2020 L Measure
| ] |
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Auverages: 1 I Occupied Bandwidth Averages: 1 I
| IChannel Power| Channel Power
AP2019.11.13,26792 kN, AP2019.11.13,26792 KN,
Ref 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#Peak ] Occupied BH #Peak ] ‘ Occupied BH
Log I, 1 Log |
16 . O 18 5 T
dB/ dB/
OFfst ] ACP Offst ] ACP
11.5 11.5
dB n n dB . .
Multi Carrier Multi Carrier
Center 2482 090 GHz Span 2 Mz Power Center 2.441 BB GHz Span 2 Mz Power
#Res BH 38 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts) #Res BH 38 kHz #UBH 91 kHz #Sweep 100 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
897.3239 kHz B -20.00 &6 895.6852 kHz x d5 2000 &5
Transmit Freq Error  5.158 kHz PO{Z Transmit Freq Error  8.013 kHz 1M0frg
% B Bandwidth 978.349 kHz 0 ® dB Bandwidth 957.841 kHz °
| |
3% Agilent 10:40:68 Jan 2, 2028 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power
AP2819.11.13,20792 KN,
Ref 28 dBm #Atten 30 dB
#Peak I Occupied BN
Log I
1@ > TS
dB/ -
Offat ACP
115
dB 0 0
Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 ¥ CCDF
899.2792 kHz xdB 2000 o
Transmit Freq Error 9.665 kHz Pofrg
% dB Bandwidth 973.197 kHz o
|

HIGH CHANNEL
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REPORT NO: 13171837-E2V2

FCC ID: ASBLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency | 20dB Bandwidth [ 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.275 1.200
Mid 2441 1.316 1.207
High 2480 1.273 1.191
% Agilent 18:44:86 Jan 2, 2020 L Measure 3 Agilent 16:55:22  Jan 2, 2620 L Measure
| ] |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Channel Power| Channel Power
AP2019.11.13,28792 kN, AP20919.11.13,26792 KN,
Ref 20 dBm #Atten 30 dB Ref 20 dBm #Atten 30 dB
#Peak I I Occupied BH #Peak Occupied BH
Log ! I I Log |
18 ¢ 2 - 18 S ry -
dB/ dB/
Offst ACP) | losks: ACP
11.5 L] 115 LUk Ld bl AR )
B | & [ I I
t fll i carrier t } } } Multi Carrier
Center 2482 090 GHz Span 5 Mz Power Center 2.441 060 GHz Span 5 MHz Power
#Res BH 38 kHz #UBH 91 kHz #5ween 100 ms (1001 pts) p S #Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1001 pts) P S
ower Stat ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
1.2003 MHz ® dB -20.00 dB 1.2067 MHz x dB -20.60 dB
Transmit Freq Error 548.580 Hz 1”°{§ Transmit Freq Error 995.818 Hz ll‘lofrg
% dB Bandwidth 1.275 MHz E % dB Bandwidth 1.316 MHz o
| |
LOW CHANNEL MID CHANNEL
% Agilent 11:25:11 Jan 2, 2029 L Measure
|
Ch Freq Z2.48 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 1 I

Channel Power

AP2018.11.13,28792 KN,Conducted B

Ref 28 dBm #Atten 30 dB
#Peak T Dccupied BH|
Log !
10 > <
dB/
Offst ACP
11.5 I I 11
& | [ | |
i ] ] ] Multi Carrier
Center 2456 890 GHz Span 5 Wiz Power
#Res BH 30 kHz #YBH 91 kHz #Sueep 100 ms (1001 pts)
Power Stat
Oceupied Bandwidth Occ BN % PWr  99.00 ¥ CCDF
1.1914 MHz ® dB  -20.80 dB
Transmit Freq Error  6.472 kHz 1I‘10{2
% dB Bandwidth 1.273 MHz i

HIGH CHANNEL
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020

FCC ID: A3LSMA515U ISED: 649E-SMA515W
8.3. HOPPING FREQUENCY SEPARATION
LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

RESULTS
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- Agilent 11:41:25 Jan 2, 2020 L | Measure |
AP2E19.11.13,2687932 EN.Conducted B a Merl 1.006 MH=z
Ref 26 dBm #Atten 30 dB B85 dB Meas Off
#Peak |
Log 1R
1@ Channel Power
dB/
Offst
11.5
dB Occupied BH

ACP
#PAvg
Ml 52 Multi Carrier
53 FC Power

AR
e Power Stat
FTun CCDF
Swp
Center 2.441 508 GHz Span 5 MH= 1”‘0’{‘3
#Res BH 308 kH=z #YBH 918 kHz Sweep 1 ms (1EAL pts)
|

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

- Agilent 13:17:57 Jan 2, 2028 L | Measure |
AFP2E19.11.13,28732 KM.Conducted B a Mirl 1.0608 MHz
Ref 260 dBm #Atten 30 dB 1.84 dBE Meas Off
#Peak
Log 1R 1
1@ [ 1 Channel Power
dB/
Offst
11.5
dB Occupied BH
ACP
#PAvag
M1 52 Multi Carrier
53 FC Power
AR
£CF: Power Stat
FTun CCDF
Swp
Center 2.441 508 GHz Span 5 MH=z 1”‘0’{‘3
#Res BH 308 kH=z #YBH 918 kHz Sweep 1 ms (1EAL pts)
|

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020

FCC ID: A3LSMA515U ISED: 649E-SMA515W
8.4. NUMBER OF HOPPING CHANNELS
LIMITS

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

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

TEST PROCEDURE

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
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

i Agilent 11:39:17  Jan 2. 2628 L | Measure |
AP2819.11.13,20792 EM.Conducted B
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
e - 1 T Channel Power
dB/
Dffst
11.5
dE Occupied BH
]
HS.S
Im
L 1L L 1LY HCP
Lafw
ML 52 Multi Carrier
53 FCUL Power
AR
£CE Power Stat
F Tun CCDF
Swp
Start 2.398 @ GHz Stop 2.490 @ GHz 1"‘0’{‘3
#Res BH 1 MH=z #VBH 1 MH=z Sweep 1 ms (1001 pis)
I
100MHz SPAN
- Agilent 11:35:46 Jan 2, 2820 L Measure
AP2819.11.13,28792 KN.Conducted B
Ref 2@ dBm Atten 28 dB Meas Off
#Peak
Log
10 TTRTRNLY Channel P
4B/ i BRIl ! [ ! A B | | annel Power
Offst
11.5
dB Occupied BH
ACP
#PAvag
ML 52 Multi Carrier
33 FC Power
AA
£Ch: Power Stat
FTun CCDF
Swp
Center 2.415 88 GHz Span 30 MHz 1”‘0’{3
#Res BH 306 kHz #YBH 3008 kH= Sweep 1 ms (1801 pts)
I

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

3 Agilent 11:37:83 Jan 2, 2020 L Measure
AP2B19.11.13,28792 EN,Conducted B
Ref 26 dBm Atten 20 dB Meas Off
#Peak
Log
10 i [HATAY Channel Power
ds/s P F | ] LY
Offst
11.5
dB Occupied BH
ACP
#PAwvy
ML SZ2 Multi Carrier
33 FC Power
AR
ﬁm Power Stat
CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BW 300 kH=z #YBH 306 kH=z Sweep 1 ms (18681 pts)
I
30MHz SPAN, SEGMENT 2 OF 3
¥ Agilent 11:37:35 Jan 2, 2828 L [ Measure |
AP2819.11.13,20792 EM.Conducted B
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
10 TRTRYIATATAN, Channel Power
G L R
Dffst
11.5
dE Occupied BH
ACP
#PRvg
ML 32 Multi Carrier
33 FC - . Power
AR
£ Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 206 kHz #UBH 206 kHz Sweep 1 ms (1001 pis)
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

i Agilent 13:15:37 Jan 2. 2028 L | Measure |
AP2819.11.13,20792 EM.Conducted B
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
10 T Channel Power
dB/
Dffst
11.5
dE Occupied BH
]
abn
Im
ACP
Lafw
Ml 352 Multi Carrier
33 F[:___.... L1l A} Power
AR
£ Power Stat
FTun CCDF
Swp
Start 2.398 @ GHz Stop 2.490 @ GHz 1"‘0’{‘3
#Res BH 1 MH=z #VBH 1 MH=z Sweep 1 ms (1001 pis)
I
100MHz SPAN
- Agilent 11:53:36 Jan 2, 2820 L Measure
AP2019.11.13,28792 KN,Conducted B
Ref 28 dBm Atten 20 dB Meas Off
#Peak
Log
1@ TATAY WV L ] Nt A Ch IP
4B/ annel Power
Offst
11.5
dB Occupied BH
ACP
#PAwvag
M1 52 Multi Carrier
33 FC Power
AA
£k Power Stat
F Tun CCDF
Swp
Center 2.415 88 GHz Span 30 MHz 1”‘0’{3
#Res BH 306 kHz #YBH 3008 kH= Sweep 1 ms (1801 pts)
I

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020

FCC ID: A3LSMA515U ISED: 649E-SMA515W
3 Agilent 11:56:29 Jan 2, 2020 L Measure
AP2B19.11.13,28792 EN,Conducted B
Ref 26 dBm Atten 20 dB Meas Off
#Peak
Log
10 VIV Channel Power
dBs
Offst
11.5
dB Occupied BH

ACP
#PAwvy
ML SZ2 Multi Carrier
33 FC Power
AR
£k Power Stat
FTun CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BW 300 kH=z #YBH 306 kH=z Sweep 1 ms (18681 pts)
I

30MHz SPAN, SEGMENT 2 OF 3

¥ Agilent 13:14:15 Jan 2, 2820 L | Measure |
AP2819.11.13,20792 EM.Conducted B
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
1@ VYTV U Channel Power
dB/
Dffst
11.5
dE Occupied BH
ACP
#PRvg
ML 52 Multi Carrier
33 FC - Power
AR
£CE Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 206 kHz #UBH 206 kHz Sweep 1 ms (1001 pis)
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020

FCC ID: A3LSMA515U ISED: 649E-SMA515W
8.5. AVERAGE TIME OF OCCUPANCY
LIMITS

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

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

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 13171837-E2V2
FCC ID: ASBLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
AL Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.377 32 0.1206 0.4 -0.2794
DH3 1.632 14 0.2285 0.4 -0.1715
DH5 2.876 12 0.3451 0.4 -0.0549
AL NPuurIT;Zirigf VLTS LS Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(msec) (sec)
seconds
GFSK AFH Mode
DH1 0.377 8 0.03016 0.4 -0.3698
DH3 1.632 3.5 0.05712 0.4 -0.3429
DH5 2.876 3 0.08628 0.4 -0.3137
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

# Agilent 13:31:51 Jan 2, 2628 L Measure 4 Agilent 13:33:47  Jan 2, 2820 L Measure
AP2819.11.13,26792 kN,Conducted B a Mkrl 377 ps AP2619.11.13,20792 KN,Conducted B a Mkrl  1.632 ms
Ref 20 dBm #Atten 30 dB -3.22 dB Meas Off| Ref 20 dBm #Atten 30 dB -5.87 dB Meas Off
#Peak #Peak
Log | Log
18 16
ey Channel Power| B/ A& Channel Power
1R
5
Occupied BH Occupied BH
ACP ACP
#PAvg #PAvg
HL 52 Multi Carrier, W52 Multi Carrier
8 gﬂ Power, 53 g; Power,
! i ; MM
f%)n WN Power Stat ﬂ?ﬂ Power Stat
CCDF CCDF]
 ——  ——
Center 2.441 008 GHz Soan 8 Az 1”‘0’{3 Center 2.041 068 GHz Span 0 Hz 1"‘0’{‘3
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1801 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1801 pts)
Copyright 2000-2011 Agilent Technologies ] Copyright 2000-2011 Agilent Technologi ]
3 Agilent 11:48:59 Jan 2, 2020 L Measure ¢ Agilent 13:32:11 Jan 2, 2020 L Measure
AP2@19.11.13,26792 KN,Conducted B a Mkrl  2.876 ms AP2019.11.13,26792 KN,Conducted B
Ref 28 dBm #Atten 30 dB 8.85 dB Meas Off| Ret 26 dBm #ftten 30 dB Meas Off
#Peak | #Peak
Log | Lag
18 18 1] |
ey ia . Channel Power| B/ Channel Power
Offst
11.5
Occupied BH dB Occupied BH
ul}
6.2 7{7 ]
dBm
ACP ACP
#PAvg #PAvy
HL 52 Multi Carrier vl 52 o Multi Carrier,
53 Y Power| $3 FS Power,
AR I AA
ﬁ?n Power Stat f%)n Power Stat
CCDF CCDF]
| I
 ——
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (1881 ps) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |
#  Agilent 13:34:16 Jan 2, 2620 L Measure 3 Agilent 11:49:59 Jan 2, 2628 L Measure
AP2@19.11.13,26792 KN,Conducted B AP2019.11.13,26792 KN,Conducted B
Ref 28 dBm #Atten 30 dB Meas Off| Ret 26 dBm #ftten 30 dB Meas Off
#Peak | #Peak
Log | Log
18 I 18
ey | Channel Power| B/ Channel Power
Offst — Offst
11.5 I— 11.5 I—
dB ” Occupied BH dB Occupied BH
] ul}
6.2 6.1
dBm dBm
WPeivg ACP “Ffiv ACP
Y1 52 Multi Carrier vl sz Multi Carrier,
53 F Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ?n Power Stat
CCDF CCDF]
Center 2441 000 GHz Sman 0 11z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5

Page 29 of 73

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASBLSMA515U ISED: 649E-SMA515W

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

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

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.39 32 0.1248 0.4 -0.2752
3DH3 1.638 14 0.22932 0.4 -0.17068
3DH5 2.888 13 0.37544 0.4 -0.02456

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

Agilent 13:35:51 Jan 2, 2020 L Measure 4 Agilent 13:39:35 Jan 2, 2820 L Measure
AP2819.11.13,26792 kN,Conducted B a Mkrl 399 ps AP2619.11.13,20792 KN,Conducted B a Mkrl  1.638 ms
Ref 20 dBm #Atten 30 dB -8.02 dB Meas Off| Ref 20 dBm #Atten 30 dB -1.05 dB Meas Off
#Peak | #Peak
Log | Log
18 16
ey Channel Power| B/ ) Channel Power
% g kol bt S T T - T
% Occupied BH Occupied BH
ACP ACP
#PAvg #PAvg
HL 52 Multi Carrier, W52 Multi Carrier
$3 v Power| 538 Power|
AA AA
f%)n | Power Stat ﬂ?ﬂ "‘1 'I | Power Stat
CCDF CCDF]
| I |
 ——  ——
Center 2.441 008 GHz Soan 8 Az 1”‘0’{3 Center 2.041 068 GHz Span 0 Hz 1"‘0’{‘3
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1801 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1801 pts)
Copyright 2000-2011 Agilent Technologies ] Copyright 2000-2011 Agilent Technologi ]
3 Agilent 13:24:37 Jan 2, 2028 L Measure ¢ Agilent 13:36:17 Jan 2, 2020 L Measure
AP2@19.11.13,26792 KN,Conducted B a Mkrl  2.888 ms AP2019.11.13,26792 KN,Conducted B
Ref 28 dBm #Atten 30 dB -3.21 dB Meas Off| Ref 26 dBm #ftten 30 dB Meas Off
#Peak | #Peak
Log | Lag
18 18 | 1l
ey i Channel Power| &7 ] i . N i - Channel Power
" ekl s Offst
s | I
Occupied BH dB Occupied BH
Dl
54
dBm
ACP ACP
#PAvg #PAvy
HL 52 Multi Carrier vl 52 Multi Carrier,
53 Y Power| $3 FS Power,
AR AA
ﬁ?n T ! Power Stat f%)n Power Stat
CCDF CCDF]
| I
 ——
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (1881 ps) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |
#  Agilent 13:4@:11 Jan 2, 2620 L Measure 3 Agilent 13:26:49 Jan 2, 2628 L Measure
AP2@19.11.13,26792 KN,Conducted B AP2019.11.13,26792 KN,Conducted B
Ref 28 dBm #Atten 30 dB Meas Off| Ret 26 dBm #ftten 30 dB Meas Off
#Peak | #Peak
Log | Log
18 18 ]
ey e Channel Power| B/ ) [ Channel Power
Offst — Offst
11.5 11.5
dB Occupied BH dB \ l | Occupied BH
ol Hnin b o UL | I A
56 56
dBm dBm
WPeivg M ACP “Ffiv ACP
Y1 52 Multi Carrier vl sz Multi Carrier,
53 F Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ?n Power Stat
CCDF CCDF]
Center 2441 000 GHz Sman 0 11z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020

FCC ID: A3LSMA515U ISED: 649E-SMA515W
8.6. OUTPUT POWER
LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mWw.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.
The cable assembly insertion loss was entered as an offset in the power meter to allow for a
gated peak reading of power.

RESULTS
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DATE: 2/27/2020
ISED: 649E-SMA515W

REPORT NO: 13171837-E2V2
FCC ID: ASBLSMA515U

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 20792 KN
Date: 1/6/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.48 21 -11.52
Middle 2441 8.74 21 -12.26
High 2480 9.09 21 -11.91

8.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 20792 KN
Date: 1/6/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.22 21 -11.78
Middle 2441 8.44 21 -12.56
High 2480 8.81 21 -12.19

8.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 20792 KN
Date: 1/6/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.85 21 -11.15
Middle 2441 9.15 21 -11.85
High 2480 9.57 21 -11.43
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020

FCC ID: A3LSMA515U ISED: 649E-SMA515W
8.7. AVERAGE POWER
LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.
The cable assembly insertion loss was entered as an offset in the power meter to allow for a
gated average reading of power.

RESULTS
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REPORT NO: 13171837-E2V2
FCC ID: ASBLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 20792 KN
Date 1/6/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.19
Middle 2441 8.47
High 2480 8.80

Tested By: 20792 KN
Date 1/6/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.47
Middle 2441 5.72
High 2480 5.94

Tested By: 20792 KN
Date 1/6/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.48
Middle 2441 5.74
High 2480 5.96

8.7.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

8.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASBLSMA515U ISED: 649E-SMA515W

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
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: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

#  Agilent 10:11:12 Jan 2, 2020 L Measure . Agilent 10:15:27 Jan 2, 2020 L Heasure
AP2019.11.13,26792 KN, Mkrl 2.401 965 GHz AP2919.11.13,26782 KN, Mkrd  25.236 GHz|
Ref 28 dBm #Htten 30 dB 9.65 dBm Meas Off Ref 36 dBm #Atten 40 dB —-29.639 dBm Meas Off
#Peak y | #Peak ‘
Log Log 1
1g Channel Power| 16 Channel Power
dB/ dB/
Offst Offst
11.5 11.5 i
dB F Occupied BW dB & || OccupiedBH
Dl 1 ] F 2
104 104 o Mg
dBm dBm
WPiivg ACP “PFiv ACP
Center 2.400 000 GHz Span 15 MHz . . Start 30 MHz Stop 26.400 GHz . .
wRes BH 100 kHz WJBH 300 Kz Sweep 1467 s (1001 prs) || TN cg{,ug; #Res BM 100 kHz WEH 300 Kz Sweep 2.482 5 (8192 pry || TN CF?;:::;
Marker  Trace Type X Axic Anplitude Marker  Trace Type W Auis Anplitude
1 1y Freq 2.481 965 GHz 9.65 dBm 1 (&5 Frag 2.482 GHz 9.35 dBm
2 [¢5) Fre 2.488 B88 GHz -49.19 dBn 2 (&5} Fre 4.884 GHz -48.99 dBm
3 1) Frgg 2.393 925 GHz -41.51 dBm Powerc%tnal_z 3 1y Fre; 7.286 GHz -39.17 dBm PowercsctDaFt
4 [&¥] Freg 25,236 BHz -29.64 dBm
More| More
lof2 1of2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent 10:24:55 Jan 2, 2020 L Measure 3 Agilent 18:25:52  Jan 2, 2820 L Measure

AP2019.11.13,28792 kN, Mirl 2.441 165 GHz AP20919.11.13,26792 KN, Mkrd  25.017 GHz|
Ref 28 dBm #Atten 30 dB 8.71 dBm Meas Off| Ref 38 dBm #Atten 40 dB —-28.511 dBm Meas Off|
#Peak | #Peak [
Log 1 | Log i
ég, Channel Power| ég/ Channel Power
Offst Offst
11.5 11.5
dB Occupied BH dB Py Occupied BH
] ol - = > |
113 TI13 a2
dBm dBm

ACP ACP
#PAvg #PAvg
ML §2 : : Start 38 MHz Stop 26,088 GHz : :
g Rulti c;;ugp #Res BH 108 kHz WK 300 KHz  Swesp 2.482 5 (8152 prsy || TIU c;;:‘:g:

= Marker  Trace Type W Axis fimplitude
e el | | A e LI mrv——
FTun ower sta 3 2 Freq 71333 Bs 37785 db ower ta
Shp CCDF| 1 1 F:; 25817 GH 2851 e CCDF
Center 2.441 000 GHz Span 15 Mz 1”‘0’{3 1"‘0’{‘3
#Res BW 108 kHz #UBH 306 kHz  Sweep 1.467 ms (1601 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

i Agilent 19:40:33 Jan 2, 2020 L Measure 35 Agilent 10:41:31 Jan 2, 2820 L Measure
AP2019.11.13,26792 KN, Mkrl 2.486 170 GHz AP2019.11.13,20732 kN, Mkrd  24.957 GHz|
Ref 28 dBm #Atten 30 dB 9.56 dBm Meas Off| Ref 38 dBm #ftten 49 dB -28.998 dBm Meas Off|
#Pealk T #Pealk ‘
Log 2 Lag 1
L Channel Power| Lo Channel Power
a8/ dB/
Offst Offst
11.5 11.5
dB 2 Occupied BH dB & Occupied BH
] ul} 2z ~ o
-lod Yy L e it i
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2.483 500 GHz Span 15 MHz . . Start 30 MHz Stop 26,000 GHz . .
#Res BH 100 kHz WBH 300 kHz  Sweep 1467 ms (1001 pio) || VIO cg;:}:ﬁ #Res BH 108 kHz WEH 300 K4z Sweep 2482 5 (8192 prsy || TN c:;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 [¢5) Freq 2.488 178 GHz 9.56 dBm 1 1y Freq 2.488 GHz 8.58 dBm
2 1) Fi 2.488 388 GH: -42.46 dB 2 1y F 4,966 GH: -41.16 dB
3 1 F:ES 2.483 o8 EH; -45.55 dB: Powerc%tna; 3 (e8] F:S 7.440 EH; -38.16 dEm PowercsctDaFt
4 (&5 Frag 24,957 GHz -20.80 dBm
More More|
lof2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO

:13171837-E2V2

FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 11:42:49 Jan 2, 2820 L Measure 3% Agilent 11:44:36 Jan 2, 2620 L Measure
AP2019.11.13,26792 kN,Conducted B Mkrl 2.486 165 GHz AP2019.11.13,26792 KN,Conducted B Mirl 2.479 870 GHz
Ref 20 dBm #Atten 30 dB 16.34 dBm Meas Off Ref 28 dBm #Htren 30 dB 9.37 dBm Meas Off
#Peak | #Peak T
Log i | Log
10 ! 10
Y Channel Power dB/ Channel Power|
Offst Offst
11.5 11.5
dB R Occupied BH dB F] Occupied BW
U} ]
97 186 g A UL ete] s
dBm dBm
#PAvg ACP #PAvg ACP
Center 2.400 660 GHz Span 15 MHz " " Center 2.483 508 GHz Span 15 MHz " "
#Res BH 10 kHz WIBH 300 Kz Sweep 1467 ms (1801 pts) || MU CAPTIEM) 1 Lo oy 0 ke WEW 300 kHz _ Sueep 1467 ms (1601 prs) || MUt CArTiEr
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type W Axis Auplitude
1 [&¥] Freg 2,466 165 GHz 16.24 dBm 1 (69 Freq 2.479 878 GHz 9.37 dBm
H o Fi 2,498 886 GH -£8.47 dB z e8] F 2,456 050 GH 41,41 d
3 (&5} F:E 2,398 988 EH; -41.28 dE:: PowercsctnaFt 3 [¢5) F:g 2.483 588 EHz -51.21 dB: Power Stat
More More
1of2 1of 2

LOW BANDEDGE

HIGH BANDEDGE
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

i Agilent 10:49:38 Jan 2, 2028 L Measure ¥ Agilent 16:50:33 Jan 2, 2020 L Measure
AP2019.11.13,26792 KN, Mkrl 2.4081 995 GHz AP2019.11.13,20732 kN, Mkrd  25.942 GHz|
Ref 28 dBm #Htten 30 dB 9.21 dBm Meas Off| Ref 36 dBm #ftten 40 dB -293.493 dBm Meas Off|
#Peak Y #Peak ‘
Log Log J
18 18
ey Channel Power| Y Channel Power
Offst Offst
115 & 115
dB Occupied BH dB & Occupied BH
] o} 2 & W
-6 o —10.3 s
dBm dBm
ACP ACP
#PAvg #PHvgy
Center 2,400 000 GHz Span 15 MHz . . Start 30 MHz Stop 26.000 GHz . .
wRes BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || VIO c;;m:; #Res BH 160 kHz WEH 300 K4z Sweep 2482 5 (8192 prsy || IO c;;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 (65 Freq 2.481 995 GHz 9.21 dBm 1 (&5 Frag 2.482 GHz 4.79 dBm
2 1) Fi 2.486 ABA GH: -30.16 dB 2 1y F 4.884 GH: =-41.22 dB
2 (65 F:z: 2.399 828 BH: -29.84 dB: Powerc%tna; 3 [&¥] Fr’::: 7.286 EH; -36.99 dEx PowercsctDaFt
4 (&5 Frag 25.842 GHz -20.49 dBm
More More|
lof2 1of2
| |
i Agilent 10:55:57 Jan 2, 2020 L Measure 3 Agilent 18:57:02 Jan 2, 2020 L Measure
AP2019.11.13,28792 KN, Mirl 2.441 165 GHz AP20919.11.13,26792 KN, Mkrd  25.153 GHz|
Ref 28 dBm #Htten 30 dB 8.69 dBm Meas Off Ref 36 dBm #Atten 40 dB —28.378 dBm Meas Off
#Peak | #Peak [
Log E | Lag |
16 ) 18 1
ey Channel Power| Y Channel Power
Offst Dffst
11.5 11.5
dB Occupied BW dB o [I| 0ccupied BW
Dl i] z &
113 11,3 ety o
dBm dBm
WPhivs ACP “Plivs ACP
ML 82 " " Start 30 MHz Stop 26.800 GHz " "
3 ro Hulti cg{,ug; #Res BW 100 kHz WEN 300 Kz Swesp 2487 5 (3192 prop || TN CF?;:::;
an Marker  Trace Type W Ais Anplitude
£ o] || & o mmm Bt ——
FTun ower >ia 3 o Freq 7.325 Bits 3503 dow ower >1a
Swp CCDF 1 1y F:E; 25153 EH; -28.38 daz CCDF
Center 2.441 600 GHz Span 15 Tz frore Jtore
#Res BH 100 kHz #UBH 300 kHz  Sweep 1.467 ms (1001 prs)

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

#  Agilent 11:25:41 Jan 2, 2620 L Measure % Agilent 11:28:99 Jan 2, 2620 L Measure
AP2619.11.13,28792 KN,Conducted B WMirl 2,480 965 GHz AP2019.11.13,28792 KN,Conducted B Wkrd 24.843 GHz
Ref 28 dBm #Atten 30 dB 8.52 dBm Meas Off Ref 38 dBm #fitten 48 dB -29.621 dBm Meas Off
#Peak A #Peak ‘
Log & Log |
19 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
115 115
dB Occupied BH dB S Occupied BH
] ul} z a "
-11.2 —11.2 im0
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 500 GHz Span 15 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Swesp 147 ms (1001 prs) || VIO ng:}:ﬁ #Res BH 100 kHz WEBH 300 KHz  Swesp 2.482 5 (8152 prsy || IO c;;::::
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Bxis Anplitude
1 1) Freq 2.486 BAS GHz 8.82 dBm 1 1y Freq 2.4868 GHz 3.64 dBm
2 (69 Fi 2.483 508 GH, -35.65 dB 2 [&¥] F 4.960 GH. -41.32 dB
3 (&5 F:ES 2.483 508 EH; -35.65 dB: POWEFC%IDEI‘E 3 (&5 F;:E 7.448 GH; -38.64 dE:: PowercSctDaFt
4 1y Freq 24.843 GHz -29.62 dBm
More More
1 0f 2 1 af 2

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 13:1953 Jan 2, 2820 L Measure 3% Agilent 13:23:19 Jan 2, 2620 L Measure
AP2019.11.13,26792 kN,Conducted B Mkrl 2.486 165 GHz AP2019.11.13,26792 KN,Conducted B Mirl 2.478 825 GHz
Ref 26 dBm #Atten 30 dB 9.58 dBm Meas Off Ref 28 dBm #Atten 39 dB 3.50 dBm Meas Off
#Peak | ‘ Lls | #Peak | 1 |
i VN i | '
Y Channel Power dB/ Channel Power|
Offst Offst
11.5 11.5
dB Occupied BH dB z Occupied BW
u} ]
—10.5 o T -11.5 :
dBm dBm
#PAvg ACP #PAvg ACP
Center 2.400 660 GHz Span 15 MHz " " Center 2.483 508 GHz Span 15 MHz " "
#Res BH 10 kHz WIBH 300 Kz Sweep 1467 ms (1801 pts) || MU CAPTIEM) 1 Lo oy 0 ke WEW 300 kHz _ Sueep 1467 ms (1601 prs) || MUt CArTiEr
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type W Axis Auplitude
1 [&¥] Freg 2,466 165 GHz 9.58 dBm 1 (69 Freq 2.478 825 GHz 2.58 dBm
H o Fi 2,498 886 GH ~45.54 dB z e8] F 2,453 740 GH 48,77 dB
3 (&5} F:E 2,398 6A5 EH; -36.98 dE:: PowercsctDaFt 3 [¢5) F:g 2.483 588 EHz -51.19 dB: Powercitnag
More More
1of2 1of 2
| |
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REPORT NO: 13171837-E2V2

FCC ID: ASBLSMA515U

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

DATE: 2/27/2020
ISED: 649E-SMA515W

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. 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 pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

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.

2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASBLSMA515U ISED: 649E-SMA515W

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.

KDB 558074 D01 15.247 Meas Guidance v05r01

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a

peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

oL Fremont - Chamber K 2828 Jon 5 13:37:15
fate] H H
i Restricted Bondedge
s Project Number: 13171837
S Client :Samsung
Config:EUT+Support Equipment
L : : Mode : GFSK_2482 H
B5 e H Testad by: 23653 DC
N}
. ————,, L L P i
)
L ‘
g5 1IN
i
= - -
D et l it N S i
@
2 i
o N
- [
65 J“ R
55 Average E m (dB ."_ mJ : ‘ g
el Ll oy T TR TORTTEwpR Lt Lol " Cflw | |
u A P
45 |
/G
15 i sy - 4 el [ o]
2.31 18, 5MHz/ 2.415
Frequency (GHz)
Renge (GHz) REU/UBY Ref/attn  Det/fvg Mode Sweep Ftz  #5ups/Mode  Position | Ronge (BAz) REW/VBY Ref/fttn  Det/fvg Hode Suesp Ptz  ESwps/Moda Fosition
2.31-2.415 THC-BdB)/ M 1a7/18 PEAE/Pur AuglRME]  Sheecliutal  SEBT  MAIH 191 degs 4 2:2031-2.413 1M(-EcB ) /508 g1/1a PERK/G L fivg 812 /REN %@ 1/RIT 191 e
Low CH BE - H.T5T 38915 11 Moy 2016 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF EMC4294 Amp/Cbl/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/im)
1 * 2.38999 41.12 Pk 31.9 -24.7 48.32 - - 74 -25.68 191 288 H
2 *2.38038 44 Pk 31.9 -24.7 51.2 - - 74 -22.8 191 288 H
3 * 2.38999 28.34 VALT 31.9 -24.7 35.54 54 -18.46 - - 191 288 H
4 *2.38733 29.06 VALT 31.9 -24.6 36.36 54 -17.64 - - 191 288 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton (in Hz) where Ton is the transmit duration.
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

,_SUL Fremont - Chamber K 2829 Jon 5 13:49: 36
z H H T
i i Restricted Bondedge
s : ‘ Praject Number:!3171837
- H H [ H Client :Samsung
Config:EUT+Support Equipment
o : : : Mode : GFSK_24@2_U
53] : : [ H Testad by: 23653 DC
95 S 1 —
85 O S
e : ‘
~ eok Limit (d :
3 75 BSOSO SISO | ———
a H
o :
65} ;
H H ; H ; H H | |
g5l fverage L mit CdE ” ml | { | ) 'L
' 7 : L ‘f §
Ao bl ol el " st . TIOTY PO PP PR PV AN RPN "'M%M
1 OOt OSSOSO SO ; ;
4 3
5= Q o
2. 31 18.5MHz/ 2.415
requency (GHz)
Frequency (GH
Renge (GHz) REU/UBY . Ref/attn  Det/fvg Mode Sweep Ftz  #5ups/Mode  Fosition | Ronge (Biz) REW/VBY Ref/Attn  Det/fug Hode Suesp Ptz  BSwps/Moda Fosition
Low CH BE - U.T5T 38315 11 Moy 2816 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF EMC4294 Amp/Cbl/FItr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m;
1 *2.38999 41.82 Pk 319 -24.7 49.02 - - 74 -24.98 137 376 \
2 *2.36138 43.64 Pk 318 -24.6 50.84 - - 74 -23.16 137 376 \
3 *2.38999 28.78 VALT 319 -24.7 35.98 54 -18.02 - - 137 376 \
4 *2.37711 29.24 VALT 319 -24.7 36.44 54 -17.56 - - 137 376 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton (in Hz) where Ton is the transmit duration.
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

125

UL Fremont - Chamber K

2829 Jon 5 13:57:53

Restricted Bondedge

Project Number: 13171837

Client :Samsung
Config:EUT+Support Equipment
Mode : GFSK_2488_H

Tested by: 23653 DC

= L] O U | O S S SOt OO SO PO OU. SHOOUOOSOOS: SOOI
S -
3 TS el e
: \
o
65} it
Average Limit CcdBul/s
55 i oo i
45 e
_R_.\W,...mwwémwwmnml i I[fr@mm
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Renge (GHz) REU/UE Ref/Attn  Det/Avg Mode Sveep Ptz #5upsMode Pasition | Renge (Bz) REA/ LU Ref/fttn  Det/fug Hode Suesp Pts  Ewps/tode  Position
2746-2.561 HCGEI/ M 1ET/18 PEAKPar Aug(RE)  Ghseclista) 5081 HAKH 8 22°4-2.5% IMC-EB)/SE IGT/18 PEAK/alL fvg MR 9@ 1ARIT 185 dage

High CH BE - H TST 36915 11 Moy 2616

Rev 9.5 24 Sep 2019

Marker Frequency Meter Det AF EMC4294 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m;
1 *2.48351 42.35 Pk 32.5 -24.8 50.05 - - 74 -23.95 185 308 H
2 *2.48352 44.03 Pk 32.5 -24.8 51.73 - - 74 -22.27 185 308 H
3 *2.48351 29.24 VALT 32.5 -24.8 36.94 54 -17.06 - - 185 308 H
4 *2.48438 29.7 VALT 32.5 -24.8 37.4 54 -16.6 - - 185 308 H

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton (in Hz) where Ton is the transmit duration.
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

,_SUL Fremont - Chamber K 2829 Jon 5 14:8%: 36
z H H H

Restricted Bondedge

= 5 5 : E Praject Number: 13171837

5 S Client:Semsung
Config:EUT+Support Equipment

o : : : Mode: GFSK_2480_U

B5 : : oo i Tested by:23653 OC

o, i i i i i il il i il i n5v”yl il B”N

- Lo OO 1 SO OSSOt SOt OO, SO PO SOOI SOOI
SO | Peck Limit (dBul/m)
SRR £ S S 1O et st S SUUUUOS SO SUUUUUUS SO SO
@
o

fiiridbL i A Ao e Bt b
¥ "

¥ ™ WL
3
35
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Renge (GHz) REU/UBY . Ref/attn  Det/fvg Mode Sweep Ftz  #5ups/Mode  Fosition | Ronge (Biz) REW/VBY Ref/Attn  Det/fug Hode Suesp Ptz  ESwps/Moda Fosition
High CH BE - U.TST 38915 11 Moy 2016 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF EMC4294 Amp/Cbl/FItr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m;
1 *2.48351 42.06 Pk 32.5 -24.8 49.76 - - 74 -24.24 145 397 Vv
2 *2.48354 44.92 Pk 32.5 -24.8 52.62 - - 74 -21.38 145 397 Vv
3 *2.48351 29.07 VALT 32.5 -24.8 36.77 54 -17.23 - - 145 397 \
4 *2.48372 29.48 VALT 32.5 -24.8 37.18 54 -16.82 - - 145 397 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton (in Hz) where Ton is the transmit duration.
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

IWRUL Fremont - Chamber I 2819 Dec 38 18:47:53
Rodioted Emissions J-Meters
Project Number:13171837
Config:EUT+Support Equipment
Mode :GFSK_2482
95 | Tested by:23653 DC
2T 5 O
el i t Bul
75k = =
=
> c
3 65
[+5]
o
~ Avg Limit (dBul/m)
55

1 8 8
Frequency (GHz)
Fange () B Faf/Atin  Dat/avg Fods £ Pio  Fupo/fbde  Pasition Forge (81 FEILAEL Faf /itin  Det/hug Mok Serep
1=3 1M( 680 / 30k 8718 PERK/Fur Avg(RHS)  S7Bnsec (Auta) 983 Ll B-368dege H 3:Fe INC-BB) /3B B9/2 PERK/Par Rvg(RHS)  hutc
FSK_2462.DAT 38915 15 Jun 2618 Rev 9.5 24 Sep 2019
IWRUL Fremont - Chamber I 2819 Dec 38 18:47:53
Rodioted Emissions J-Meters
Project Number: 13171837
S S A C\ignt Semsung
Config:EUT+Suppart Equipment
Mode : GFSK_2482
95 | Tested by: 23653 DC
2T 5 0
el vit Bul)
75k =
=
~
3 65
o
o
- fivg Limit (dBul/m)
55
=]
45| OO0 OO SOUo SO OOOOOOO SO SOPP PR POUSUOONE HESSOUOOUSPSRSSSOS: SOTNRTSPOUUOTS SUNUUSRIOUNE SSISOUUUOS SOSSSSIOR ST SO o
2
el 5
35 0
25
1 B 18
Frequency (GHz)
Fange () B Raf/Atin  Dut/avg Fods Suoep Pio  Vupo/fbde  Pasition Forge (81 FEILAEL Faf /it Det/hug Mo Serep Plo Fouolods Fosition
FSK_2462.DAT 38915 15 Jun 2018 Rew 9.5 24 Sep 2019
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Frequency Meter Det AF EMC4294 AmPpICBIFitr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

*1.279 39.36 PKFH 29.4 -239 44.86 - - 74 -29.14 111 173 H
*1.2809 26.56 VALIT 29.4 -24 31.96 54 -22.04 - - 111 173 H
*1.35542 39.29 PKFH 29.6 -23.8 45.09 - - 74 -28.91 345 137 \4
*1.35657 26.7 VALT 29.6 -23.8 325 54 -215 - - 345 137 A\
13.22798 29.04 PKFH 39.1 -19.9 48.24 - - - - 15 230 H
*4.80418 35.09 PKFH 34.2 -30.3 38.99 - - 74 -35.01 57 107 H
*4.8041 23.82 VALT 34.2 -30.3 27.72 54 -26.28 - - 57 107 H
17.44722 28.28 PKFH 40.5 -15.8 52.98 - - - - 93 312 \
*4.80418 36.44 PKFH 34.2 -30.3 40.34 - - 74 -33.66 68 108 \
*4.80411 25.88 VALIT 34.2 -30.3 29.78 54 -24.22 - - 68 108 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where Ton is the transmit duration
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

MID CHANNEL RESULTS

15Ul _Fremont - Chamber I

2819 Dec 30 19:36:43

Radioted Em

Project Number:13171837

ssions J-Meters

Config:EUT+Support Equipment
Mode :GFSK_2441
95 | Tested by:23653 DC
L e e e S
eal it CoBull/m)
] S -
&
= i
3 65
o
o
- Avg Limit (dBulU/m)
55

3
I S L
[V PP TrpTpD x| e
25
1 8 8
Frequency (GHz)
Fange (6Fz) FEUAEN Rel/ALin Dnt/Avg Fods Soop Pis  Taupe/tbde Fasition Forge (6z) Ref/Riin Oel/ug fode Sercp Flo ®wpolfode Fooition
1 INC6eB1/Bk  IB7/10 PERK/Far Rug(RIS)  Auts Bt A B-3ldege H | 3:318 82 PERK/Par Rug RS Ruto e MAH B-36Bdeg
W TST 36915 15 Jun 2818 Rew 9.5 24 Sep 2019
| V:UL Fremont - Chamber I 2819 Dec 38 19:36:43
Rodioted Emissions J-Meters
| Project Number:13171837
S S S SR Client:Samsung
Config:EUT+Suppart Equipment
Mode : GFSK_2441
95 | Tested by: 23653 DC
L e s e e e e
Ped Vit CaBulém)
T Op =
-
E
> c
3 65
o
- O
- Avg Limit (dBul/m)
55
00000000000 000 0000 OSSOSO NSO PSSR SOOI ESSSSINS SRS SR _.Em.
2
: :
= B o
25
1 B 18
Frequency (GHz)
Fange (62 FEUAEN Rel/Atin Dnt/hvg Fods Soop Pis  Taupe/tbde Fasition Forge (6z) FEA Ref/Riin Oel/ug fode Sercp Flo ®wpolfoke Fooition
W TST 36915 15 Jun 2818 Rew 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Meter

Frequency AF EMC4294 AmPpICBIFitr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.69269 38.94 PKFH 29 -24.2 43.74 - - 74 -30.26 76 194 H
*1.69301 26.17 VALT 29 -24.2 30.97 54 -23.03 - - 76 194 H
*1.13356 40.14 PKFH 27.6 -23.8 43.94 - - 74 -30.06 302 171 A\
*1.13212 27.07 VALT 27.6 -23.8 30.87 54 -23.13 - - 302 171 \4
16.82236 29.01 PKFH 40.9 -16.8 53.11 - - - - 15 161 H
*4.88184 36.92 PKFH 34.1 -30.5 40.52 - - 74 -33.48 50 114 H
*4.88203 27.08 VALT 34.1 -30.5 30.68 54 -23.32 - - 50 114 H
13.6778 29.69 PKFH 38.7 -18.8 49.59 - - - - 76 353 \
*4.8817 35.91 PKFH 34.1 -30.5 39.51 - - 74 -34.49 73 120 \
*4.88212 26.22 VALIT 34.1 -30.5 29.82 54 -24.18 - - 73 120 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where Ton is the transmit duration
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

15Ul _Fremont - Chamber I

2819 Dec 30

28:31:25

Rodioted Emissions J-Meters
Project Number:13171837
Config:EUT+Support Equipment
Mode :GFSK_2484
95 | Tested byi23653 DC
2T 0
el i t Bull/m)
7S =
=
> c
3 65
[+5]
o
~ Avg Limit (dBul/m)
55

25
1 8 8
Frequency (GHz)
Fange (6Fz) FEUAEN Rel/ALin Dnt/Avg Fods Soop Pis  Taupe/tbde Fasition Forge (6z) PR Ref/Riin Oel/ug fode Sercp Flo ®wpolfode Fooition
143 G681/ BT/ PERK/Far Rug(RE)  Auts B PR B-¥ldege H | 3:318 K60 /B 8572 PERK/Par Rug RS Ruto g Bk B-36Bdes
FSK_2488.DAT 38915 15 Jun 20818 Rew 9.5 24 Sep 2019
ITRUL Fremont - Chamber I 2819 Dec 38 26:31:25
Rodioted Emissions J-Meters
| Project Number:13171837
S S S SR Client:Samsung
Config:EUT+Suppart Equipment
Mode : GFSK_2488
95 | Tested by: 23653 DC
S e s T Fe S
Peal it CdBulim)
T Op =
-
E
> c
3 65
o
- O
- Avg Limit (dBul/m)
55
45} SO SUOOOsOS SO COUOssSSSoS SO NOSsSOOsSSS O UOURROOss SESsOSSUOUOOOOOs SOSOROVURONS SYOTSOSSUE: SOUSSOUOOOON SO SOOI NS _mgm
2
g 5
a
Kl B ey TV
25
1 B 18
Frequency (GHz)
Fange (62 FEUAEN Rel/Atin Dnt/hvg Fods Soop Pis  Taupe/tbde Fasition Forge (6z) FEA Ref/Riin Oel/ug fode Sercp Flo ®wpolfoke Fooition
FSK_2488.DAT 38915 15 Jun 20818 Rew 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Frequency Meter Det AF EMC4294 AmPpICBIFitr/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.52377 39.57 PKFH 28.1 -23.8 43.87 - - 74 -30.13 254 117 H
*1.52305 26.91 VALIT 28.1 -23.8 31.21 54 -22.79 - - 254 117 H
*1.32746 39.56 PKFH 29.2 -24 44.76 - - 74 -29.24 209 154 A\
*1.32667 26.62 VALT 29.2 -239 31.92 54 -22.08 - - 209 154 \4
12.97413 29.78 PKFH 39.1 -20 48.88 - - - - 161 332 H
*4.96025 36.61 PKFH 34.1 -30.6 40.11 - - 74 -33.89 63 134 H
*4.9601 26.81 VALT 34.1 -30.6 30.31 54 -23.69 - - 63 134 H
14.69337 28.92 PKFH 39.9 -18.6 50.22 - - - - 278 148 \
*4.95992 36.54 PKFH 34.1 -30.6 40.04 - - 74 -33.96 58 107 \
*4.96013 26.83 VALIT 34.1 -30.6 30.33 54 -23.67 - - 58 107 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where Ton is the transmit duration

Page 52 of 73

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888



REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

. H5L|L Fremont - Chamber K 2828 Jon B 14:38: 36
4
H Restricted Bondedge
= Project Mumber: 13171837
- Client :Samsung
Config:EUT+Support Equipment
L : : : Mode : BPSK_2482 H
85 t e ; Tested by:23653 DC
95
85
:
@
Z
65
55 RAverage E mit CdE ” mJ
W‘M bbb idbiiehonds
45 i :
35
2.31 18.5MH=/ 2.415
Frequency (GHz)
Renge (GHz) REU/UBY Ref/attn  Det/fvg Mode Sweep Ftz  #5ups/Mode  Position | Ronge (Bz) REW/VBY Ref/fttn  Det/fvg Hode Suesp Ptz  BSwps/Moda Fosition
2.31-2.415 THC-BdB)/ M 1a7/18 PEAE/Par AuglRME]  Sheecliutal  SHBT  MAIH 73 degs 34 2:2031-2.415 1MC-EcB) /508 g1/18 PEAK/GIL Avg 812 /REN %@ 1/RIT 73 degs |
Low CH BE - H.T5T 38315 11 Moy 2016 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF EMC4294 Amp/Cbl/FItr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m;
1 * 2.38999 40.95 Pk 31.9 -24.7 48.15 - - 74 -25.85 73 397 H
2 *2.38168 44.2 Pk 31.9 -24.7 51.4 - - 74 -22.6 73 397 H
3 * 2.38999 28.91 VALT 31.9 -24.7 36.11 54 -17.89 - - 73 397 H
4 *2.38587 28.97 VALT 31.9 -24.6 36.27 54 -17.73 - - 73 397 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 the transmit duration

Page 53 of 73

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

,_SUL Fremont - Chamber K 2829 Jon 5 14:39:28
z H H T
; i Restricted Bondedge
5 Project Number: 13171837
e 5 - Client :Samsung
Config:EUT+Support Equipment
o : : : Mode : BPSK_24@2_U
53] : : [ H Testad by: 23653 DC
95 .~ s B A A A T .
85 B S s . D . e C
S ;
~ eok Limit (d
3 75 EDSOSO NSO OSSOSO S OO TSSOSO SOOI IS HSSIII R S| | B S
] :
o :
65|
cel_fverage [init cdBuli/m ‘_ ; _ j ; L
] ' ' Z ' ] M
TP oy e e s " S Adahdal bl bl ke bl Al ML th YRR G TVORY I TY PR RETR TN (RO | -ull- ki h
45 e
4 | 3
351 Gt et
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Fonge (GHz) REWUEN  Ref/Attn Dst/fvg Hode Sweep Ftz  #Sups/Hode  Fasition | Renge (Bz) [EE] Fef/fttn  Det/vg Hode Suezp Fte  Ewps/Mode  Fosition
Low CH BE - U.T5T 38315 11 Moy 2816 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF EMC4294 Amp/Cbl/FItr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m;
1 *2.38999 40.94 Pk 319 -24.7 48.14 - - 74 -25.86 68 392 \
2 * 2.36906 43.77 Pk 319 -24.6 51.07 - - 74 -22.93 68 392 \
3 *2.38999 28.84 VALT 319 -24.7 36.04 54 -17.96 - - 68 392 \
4 *2.37104 29 VALT 319 -24.6 36.3 54 -17.7 - - 68 392 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where Ton is the transmit duration
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

., _SUL Fremont - Chamber K 2829 Jon 5 14:48:4%
z H H
; i Restricted Bondedge
= | Praject Number: 13171837
- N Client :Samsung
: Config:EUT+Support Equipment
. : Mode : BPSK_2488_H
S Tested by: 23653 DC
N
[k
a5 rJ Ot SOt SUOOOOPEESOSOTOOPURN SUUOUOTPO RO UOOTPURE SOSSOOOSRREUUOURR SUUUOUO USSR UROE SUUTRTURROSN S
|'| H
il
85 ] e
- |
N Jl Peck | b (dBuldn)
75 i
3 5 =i | et et S SO OO SO
3 ‘ ! i
‘ erage Limit C(dBuU// i
: | | b ”.Juanu“?. A A u;'muwd ki a..A‘Ju..‘Ew At ‘ M
45 gl ‘ i 5 ; ‘ ,
i 1
z A
:Rm—kww—\:wwrh-ﬁ‘”ﬂ" i
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Fonge (GHz) REU/ VBN Ref/Attn  Det/fvg Hode Sueep Fts #3ups/Mode FPosition | Range (BAZ) FEA/LEU Ref/fttn  Det/fug Hode Suesp Ptz Eswps/Mode  Fosition
2746-2.561 HC-GIBI/M 1ET/1D PEAK/Par Avg(RME)  Sheecluta)  GBB1  HAKH 3 2225 IMC-EB)/SE@  187/18  PEAK/AJAIL fvg g2 M W@ 1ARIT 83 degs |
High CH BE - H.TST 38915 11 Moy 2816 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF EMC4294 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m;
1 *2.48351 48.02 Pk 325 -24.8 55.72 - - 74 -18.28 83 333 H
2 *2.48361 49.48 Pk 325 -24.8 57.18 - - 74 -16.82 83 333 H
3 *2.48351 28.44 VALT 325 -24.8 36.14 54 -17.86 - - 83 333 H
4 *2.48392 29.26 VALT 325 -24.8 36.96 54 -17.04 83 333 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 the transmit duration
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

VERTICAL RESULT

., _SUL Fremont - Chamber K 2829 Jon 5 14:57:14
z H H
i Restricted Bondedge
5 : Project Number: 13171837
N ; N Client:Samsung
: : Config:EUT+Support Equipment
- i H Mode : BPSK_2488_U
53] : O I S — Testad by: 23653 DC
95 : S —
85 L R S S B L i, L 8
: :
e e T e
] :
T :
65|
/ 5 . ;
i { \ﬁ fvercge Limit (dBull/
55 : ¢ = :
WMM ‘Ihuu.. b PO " (AT R PRV ITRTRE NPT P Y A AN
Lo S — RN 1 L1141t S
35 i 2
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Rongs (GHz) REU/UBN  Ref/dttn Dst/Avg Mode Suesp Fts #5upsMode Fasition | Rangs (Biz) RBA/ LB Ref/Attn  Det/fng Mode Suezp Fia  twpalbd Fosition
High CH BE - U TST 38315 11 Moy 2016 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF EMC4294 Amp/Cbl/FItr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m;
1 *2.48351 47.23 Pk 32.5 -24.8 54.93 74 -19.07 245 391 \
2 *2.4836 48.67 Pk 32.5 -24.8 56.37 - - 74 -17.63 245 391 \
3 *2.48351 28.93 VALIT 32.5 -24.8 36.63 54 -17.37 - - 245 391 \
4 *2.48367 29.46 VALIT 32.5 -24.8 37.16 54 -16.84 245 391 \

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where Ton is the transmit duration
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

IWRUL Fremont - Chamber I 2028 Jon B 11:48:55
Rodioted Emissions J-Meters
| Project Number:13171837
Conf ig:EUT+Support Equipment
Mode :BPSK_2482
95 | Tested by:23653 DC
5 e S T
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75k =
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> c
3 65
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55
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25
1 8 8
Frequency (GHz)
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1=3 1M( 680 / 30k 8718 PERK/Fur Avg(RHS)  1ESwsec (Auta) 983 Ll B-368dege H 3:Fe INC-BB) /3B B9/2 PERK/Par Rvg(RHS) 1. dseci(Aut B HAH B-3bBdegs b
FCC Port|5C 2 4G4z RSE.TST 38915 15 Jun 2018 Rew 9.5 24 Sep 2019
HRUL Fremont - Chamber I 2028 Jon B 11:48:55
Rodioted Emissions J-Meters
| Project Number:13171837
S S S SR Client:Samsung
Config:EUT+Suppart Equipment
Mode 1 8PSK_2482
95 | Tested by: 23653 DC
5 T T e EE et T
cal it CdBull/m)
75k =
-
E
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o
o o
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6
5
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1 B 18
Frequency (GHz)
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FCC Port|5C 2 4G4z RSE.TST 38915 15 Jun 2018 Rew 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Frequency Meter Det AF T862 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

2.0651 38.14 PKFH 31.1 -20.9 48.34 - - - - 297 277 H
2.62034 37.27 PKFH 325 -19.9 49.87 - - 170 307 \
*4.80382 34.51 PKFH 34.2 -25.8 4291 - - 74 -31.09 45 121 H
*4.80412 22.48 VALT 34.2 -25.8 30.88 54 -23.12 - - 45 121 H
*7.44067 30.61 PKFH 35.6 -23 43.21 - - 74 -30.79 295 112 H
*7.44096 18.35 VALT 35.6 -23 30.95 54 -23.05 - - 295 112 H
7.18205 32.58 PKFH 35.6 -23.7 44.48 - - - - 171 143 \
*4.8038 34.59 PKFH 34.2 -25.8 42.99 - - 74 -31.01 232 225 \
*4.80408 22.18 VALT 34.2 -25.8 30.58 54 -23.42 - - 232 225 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where Ton is the transmit duration
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REPORT NO: 13171837-E2V2
FCC ID: ASLSMA515U

DATE: 2/27/2020
ISED: 649E-SMA515W

MID CHANNEL RESULTS

15Ul _Fremont - Chamber I

2819 Dec 26

23:34.808

Radioted Em
Project Number:13171837

ssions J-Meters

Config:EUT+Support Equipment
Mode 1 BPSK_2441
95 | Tested by:23653 DC
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-
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1=3 1M( 680 / 30k 8718 PERK/Fur Avg(RHS) i 96 Ll B-368dege H 3:Fe 89/2 PERK/Par Rvg(RHS)  huto B HAH B-3bBdegs b
BPSK_2441 .DAT 38915 15 Jun 20818 Rew 9.5 24 Sep 2019
Hl:LIL Fremont - Chamber I 2819 Dec 26 23:34:88
Rodioted Emissions J-Meters
| Project Number:13171837
S S S SR Client:Samsung
Config:EUT+Suppart Equipment
Mode 1 8PSK_2441
95 | Tested by: 23653 DC
L e s T T T T
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T Op =
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BPSK_2441 .DAT 38915 15 Jun 20818 Rew 9.5 24 Sep 2019

VERTICAL

Page 59 of 73

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94

538; USA TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Frequency Meter Det AF EMC4294 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*1.57073 39.22 PKFH 279 -23.9 43.22 - - 74 -30.78 35 133 H
*1.57203 26.3 VALT 27.9 -23.9 30.3 54 -23.7 - - 35 133 H
*1.59765 39.2 PKFH 28 -24 43.2 - - 74 -30.8 133 124 \
*1.59536 26.28 VALT 27.9 -23.9 30.28 54 -23.72 - - 133 124 \
13.69416 30.9 PKFH 38.7 -18.7 50.9 - - - - 344 383 H
*4.88214 35.02 PKFH 34.1 -30.5 38.62 - - 74 -35.38 53 106 H
*4.88215 238 VALT 34.1 -30.5 274 54 -26.6 - - 53 106 H
14.36773 28.83 PKFH 39.2 -18.1 49.93 - - - - 116 244 \
*4.88202 35.81 PKFH 34.1 -30.5 39.41 - - 74 -34.59 220 251 \
*4.88202 23.25 VALT 34.1 -30.5 26.85 54 -27.15 - - 220 251 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where Ton is the transmit duration
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

IWRUL Fremont - Chamber I 2819 Dec 26 22:48.:58
Rodioted Emissions J-Meters
Project Number:13171837
Config:EUT+Support Equipment
Mode :BPSK_2488
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BPSK_24808.DAT 38915 15 Jun 2818 Rew 9.5 24 Sep 2019
HRUL Fremont - Chamber I 2819 Dec 26 22:48.:58
Rodioted Emissions J-Meters
Project Number:13171837
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VERTICAL
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Frequency Meter Det AF EMC4294 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*1.70011 38.42 PKFH 29.1 -24.2 43.32 - - 74 -30.68 31 150 H
*1.69952 25.89 VALT 29.1 -24.2 30.79 54 -23.21 - - 31 150 H
*1.34832 39.77 PKFH 295 -23.9 45.37 - - 74 -28.63 214 124 \
*1.34663 26.67 VALT 295 -23.9 32.27 54 -21.73 - - 214 124 \
15.19132 28.64 PKFH 39.9 -18.4 50.14 - - - - 78 371 H
*4.9601 36.57 PKFH 34.1 -30.6 40.07 - - 74 -33.93 55 135 H
*4.95999 24.78 VALT 34.1 -30.6 28.28 54 -25.72 - - 55 135 H
16.46476 28.81 PKFH 40.9 -17 52.71 - - - - 113 129 \
*4.91194 33.92 PKFH 34.1 -30.6 37.42 - - 74 -36.58 166 133 \
*4.91054 21.22 VALT 34.1 -30.6 24.72 54 -29.28 - - 166 133 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where Ton is the transmit duration
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.2. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| _\RLIL Fremont — Chamber J 2828 Jon 3 2B8:28:14
| i i RF Emi=siaon=
Project Number: 13171837
1o Cliemt:Somsung
Config:EUT + Support Equipment
Mode:BT Worst Cass
94 Tested by: 19497 AF
7pll Peok Limit CdBuUim)
—
—
_ 5B T —
. \“\ —_—
3 — \“———.
L 36 | st
3 TT— |
w H T —
S H ——
16 g t
ai H i : :
S Wi S H i ; 18
= i
-1 ' ‘NM ; . ‘
'Ulw,»\-\_. - i i
_3p i, H =T ; o :
- A, i TR, I : : ‘ ‘
\a‘,f Pl e
BeB1 1 [ 18 3@
Freguency (MHz
Tonge (HHz) U Ref/Atin  Del/iwg fode Farge Mz} T Ref/ftin  Det/ivg Hode Surep Pis  BoupsMode Fasition
1:.0@5- 15 1830-3c6)/308 9174 FEA /Fur Avg(RHS.
‘« 49-1 :m‘-mﬂ.nn- A FEAK /Pue B-Fldegs 8:1.76-30 |8k (-3a8)/ 38 87/0 r Avg(RMS) o "Iv M
FCC 15.289 Below 3BMHz.TST mf4337 21 Jun 2819 Rev 9.5 24 Sep 2819

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBuVv) (ACF) 300m (dBuVolts) (dBuVv/m) (dBuVv/m) (dBuVv/m) (dBuVv/m)
1 .06932 28.4 Pk 55.8 -28.6 -80 -24.4 50.77 -75.17 30.77 -55.17 - - - - 0-360
2 .21074 24.87 Pk 56.1 -28.6 -80 -27.63 - - - - 41.14 -68.77 21.14 -48.77 0-360
4 .06898 24.81 Pk 55.8 -28.6 -80 -27.99 50.81 -78.8 30.81 -58.8 - - - - 0-360
5 .21841 19.63 Pk 56.1 -28.6 -80 -32.87 - - - - 40.83 -73.7 20.83 -53.7 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading (ACF) (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)

3 74077 29.05 Pk 56.1 -28.5 -40 16.65 30.22 -13.57 0-360

6 74077 29.47 Pk 56.1 -28.5 -40 17.07 30.22 -13.15 0-360

7 1.17035 24.24 Pk 45.9 -28.4 -40 1.74 26.26 -24.52 0-360

8 14.85635 23.3 Pk 34.1 -27.9 -40 -10.5 29.5 -40 0-360

9 1.17052 23.81 Pk 45.9 -28.4 -40 1.31 26.26 -24.95 0-360
10 14.33026 30.8 Pk 34.1 -27.9 -40 -3 29.5 -32.5 0-360

Pk - Peak detector
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.3. WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

gRUL Fremont - Chamber J 2028 Jon 3 18:52: 34

Rodioted Emissions - 3 Meters
Project Number:13171837
B[ A N prTmmmm—— Client:Somsung

Config:EUT + Support Equipment
Mode ‘BT Worst Cose

75 : : [ Tested by: 19437 @F
651
55p-
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3 A4S aPke LT TEBGY )

o

o

5
5
36 168 1866
Frequency (MHz)
Fange (D) FEWAR Fel/Attn  at/fivg Mode Sep Pia  fwpe/fode  Faaition Farge (Hz) FEWES Ref/ftin Del/ivg Mode Sweep PFla foupalfoke Pozltion
\:TR‘—:’P&‘ 12Bk(-EdB) /1M 97/18 PEM/LogPurVideo  duseclfute) 4008 MAH B-30degs H 3:208-1003 12Bk(-6dB)/IN 97118 PEMAadPur-iden  1lnsecChute) 8088 MAKH B-3EBdegs H
FCC Port!5C 38-1B8EMHz 75T 36915 15 Jul 26814 Rew 9.5 24 Sep 2019
gRUL Fremont - Chamber J 2028 Jon 3 18:52:34

Rodioted Emissions - 3 Meters

3 Project Number:13171837
5[ B A A [ Client:Somsung

Config:EUT + Support Equipment
o Mode BT Worst Cose

= H H | Tested by: 19497 AF

OPRCrim - Tag o7 m)

(dBul/m)
s
w

[
7
L)

38 108 : : L
Frequency (MHz)

Fonge (MHz) [T Ref/fttn  Det/fvg Modz Sueep Pts  HwpaMode  Fasition Rarge (Mz) [0 Ref/fttn  Oet/fvg Node Sweep Pls  #upsMods  Pozition

FCC Port!5C 38-108EMHz TST 38815 15 Jul 2614 Rev 9.5 24 Sep 2619

VERTICAL

Page 64 of 73

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

Below 1GHz Data

Marker Frequency Meter Det AF T899 (dB/m) Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)

1 46.4518 43.8 Pk 154 -31.4 27.8 40 -12.2 0-360 398 H
2 *109.368 34.86 Pk 18.3 -31 22.16 43.52 -21.36 0-360 298 H
3 46.3242 49.18 Pk 15.5 -31.4 33.28 40 -6.72 0-360 101 \

46.3247 40.28 Qp 15.5 -31.4 24.38 40 -15.62 333 390 \
4 *109.3255 37.73 Pk 18.3 -31 25.03 43.52 -18.49 0-360 101 \
5 318.7154 35.27 Pk 19.8 -30 25.07 46.02 -20.95 0-360 101 H
6 *323.016 30.74 Pk 19.8 -30 20.54 46.02 -25.48 0-360 101 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.4. WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

1@EUL EMC 2028 Jan 3 22:22:12
RF Emissions
95 Order Number: 13171837
Client:Somsung
ConfigurationEUT + Support Egquipment
Mode:ET Worst Caose
85 Tested by / SN: 19497 AF
75 Peok Limit (dBul/m)
e
2
c
R8BS
5
T 55 Avg Limit CdBul/m)
3
=
o
R
@
K]
35 1
25
5
18 26.5
Frequency (GHz)
Rarge (GHz) REUABI Raf/Atin  Det/fug Mods Sucep Pis fSupoiioce  Lubel Range (BHz) ] Rof/fttn  Det/Au flodo Sueep Pls toupsiods Label
1118-26.5 MCXE) /N 892 FEAK/LogPar—Vldeo  Stnsen(hutc) 9B1  MAXH Hor Izontal
18-266Hz Test.TST 30915 6 Jon 2615 Rev 9.5 21 Oct 2819
1@EUL EMC 2020 Jon 3 22:22:12
RF Emissions
95 Order Number: 13171837
Client:Somsung
Configuration:EUT + Support Equipment
- Made:BT Worst Cose
8 Tested by / 9N: 19497 AF
75 Peok Limit (dBul/m)
=
0
- 65
L
i
>
~ - Avg Limit (dBul/m)
5 9
o
2
e
Z
5
35 é g o
5
=
18 26.5
Freguency (GHz)
Farge (GHz) REUAEH Ref/Atin  Det/fvg Modz Svezp Fis fopsiiock  Lobel Range (6Hz) ] Ref/ftin  Det/Avy fode Sueep Fts toupsiods  Ldael
18-266Hz Test.TST 30915 6 Jon 2615 Rev 9.5 21 Oct 2819

VERTICAL

Page 66 of 73

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuV) (dBuVolts)
1 19.71605 66.63 Pk 32.8 -56.8 -9.5 33.13 54 -20.87 74 -40.87
2 20.47822 66.42 Pk 33.1 -56.6 -9.5 33.42 54 -20.58 74 -40.58
3 22.78739 67.5 Pk 33.6 -57.7 -9.5 33.9 54 -20.1 74 -40.1
4 19.15789 67.78 Pk 32.6 -57.4 -9.5 33.48 54 -20.52 74 -40.52
5 21.46611 67.68 Pk 33.2 -57.2 -9.5 34.18 54 -19.82 74 -39.82
6 23.63644 67.58 Pk 34.2 -57.1 -9.5 35.18 54 -18.82 74 -38.82

Pk - Peak detector
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASBLSMA515U ISED: 649E-SMA515W

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl 5
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

AC Power Line Norm

LINE 1 RESULTS

UL Fremaont, CA CE Room 3 Joan 2828 15:11:29
Conducted RFI Uoltoge

1268

i i i i i i Project No:1317837

186 ; § NN SRS SR SN S SO Client Nome:Someing

EUT Config:EUT + Support Egquipment
Test Uoli/Freg: 128U/ EBHz

g2 i | Test By:28792 KN
7 | SO SRRSO SOSSUUPRUORE SISO SIS SRS SO SRS SOORS OO
- BT r—s e A L S S
2 &‘R_‘—‘—? T
S 5H A
3 BN LN 7
3 B,
@ - \ P
T 4 LN AR IS
A N\ \\' \-\‘\ / \\J Vel !
/ VAN A
22 : LA ﬁ"f E ‘.. i . Y/ u("‘\..,f e
8
] FUSSUIRRROE PUPRISHIRPRIUOR UOSISPRIPRIOIE JOSUSPRIOES SESVRURE RRSUSPE SEIOHE VUUOR SURE OPIVRPREOUSPRIRRHVRURUO: SOSSEIPRPHIUIPPI NORISIISIIOR SOOI SHRRPIE IVRIOSE RIS NUIOR RPN SIORHEOUR TIPSO SIORTIO
15 1 [E] 38
Frequency (MHzJ
T;iga OHz) gl‘f&;w‘s! P;E;:‘ﬂ.!u DE:’E;D Hode ::‘?‘55..)-2 I“IZ,:.?I’ 'T:T:P‘]wﬂp IL:&;L‘LI Ronge (HHz) REWVUBY Ref/fittn  Det/fivg Made Susep Pts  #Sups/Mode Label
FCC1S CE Closs B 158kHz-3BMHz Stepping.TST 30915 24 Feb 2816 Rev 9.5 26 Moy 2815
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
1 .15225 46.22 Qp 1 0 10.1 56.42 65.88 -9.46 - -
2 .15225 323 Ca 1 0 10.1 42.5 - - 55.88 -13.38
3 2265 39.11 Qp 0 0 10.1 49.21 62.58 -13.37 - -
4 2265 24.62 Ca 0 0 10.1 34.72 - - 52.58 -17.86
5 .30075 31.34 Qp 0 0 10.1 41.44 60.22 -18.78 - -
6 .30075 16.1 Ca 0 0 10.1 26.2 - - 50.22 -24.02
7 72825 30.51 Qp 0 0 10.1 40.61 56 -15.39 - -
8 .7395 19.34 Ca 0 0 10.1 29.44 - - 46 -16.56
9 10.44375 28.67 Qp 0 2 10.2 39.07 60 -20.93 - -
10 10.43363 19.19 Ca 0 2 10.2 29.59 - - 50 -20.41
11 13.56 31.23 Qp 1 2 10.2 41.73 60 -18.27 - -
12 13.56 22.88 Ca 1 .2 10.2 33.38 - - 50 -16.62

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 11 and 12, 13.56MHz is an external NFC signal unrelated to the EUT.
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REPORT NO: 13171837-E2V2 DATE: 2/27/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

LINE 2 RESULTS

1 -’UUL Fremont, CA CE Room 3 Joan 2828 15:11:29
- Conducted RFI Uoltoge
Project Neo:1317837
186 ; : : : <ol € fant. Nome {Samsung
EUT Config:EUT + Suppert Equipment
Test Uslt/Freq: 128U/ 6BHz
gz i UUTE VOV SO0 OO0 NORTOOORSSPOORROOTIOS SUTON Test By:28792 KN
78
T e e e S e e e 1 e A T i e
v 3 i f
c A
3 56 15
> & 7
32 B L 19
T36 6 L2 0 SN S N WA SO SR SRR SO SO N W - SR ="V S SO
o
15 '
22 \
‘\._-W')u‘
8 .......... "
] FUSSUIRRROE PUPRISHIRPRIUOR UOSISPRIPRIOIE JOSUSPRIOES SESVRURE RRSUSPE SEIOHE VUUOR SURE OPIVRPREOUSPRIRRHVRURUO: SOSSEIPRPHIUIPPI NORISIISIIOR SOOI SHRRPIE IVRIOSE RIS NUIOR RPN SIORHEOUR TIPSO SIORTIO
15 1 [E] 30
Freguency (MHz2
Rarge 1) TR Faf/Ain  Detivg fiod BT Fla Fopa/fode  Labal Ronge OFaT RURS  Ref/Atin  Datiavg Fode Towrp Fir gt el
FCCIS CE Class B 158kHz-3BMHz Stepping. TST 36915 24 Feb 2816 Rev 9.5 26 Moy 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
13 .15225 45.15 Qp 1 0 10.1 55.35 65.88 -10.53 - -
14 .15225 30.72 Ca 1 0 10.1 40.92 - - 55.88 -14.96
15 .2265 37.8 Qp 0 0 10.1 47.9 62.58 -14.68 - -
16 .2265 22.96 Ca 0 0 10.1 33.06 - - 52.58 -19.52
17 .2985 30.95 Qp 0 0 10.1 41.05 60.28 -19.23 - -
18 .30075 15.05 Ca 0 0 10.1 25.15 - - 50.22 -25.07
19 .7485 28.63 Qp 0 0 10.1 38.73 56 -17.27 - -
20 74625 18.66 Ca 0 0 10.1 28.76 - - 46 -17.24
21 10.43025 25.44 Qp 0 2 10.2 35.84 60 -24.16 - -
22 10.32225 17.14 Ca 0 .2 10.2 27.54 - - 50 -22.46
23 13.56 31.1 Qp 1 .2 10.2 41.6 60 -18.4 - -
24 13.56 21.9 Ca 1 .2 10.2 32.4 - - 50 -17.6

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 23 and 24, 13.56MHz is an external NFC signal unrelated to the EUT.
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