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1. Client

- Name : Samsung Electronics Co Ltd

o Address : 19 Chapin Rd., Building D, Pine Brook, New Jersey

o Date of Receipt : 2020-04-24

2. Manufacturer

- Name : Samsung Electronics Co., Ltd.

o Address : 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea, 16677

3. Use of Report : For FCC & IC Certification

4. Test Sample / Model : Audio Transceiver / WSN720S

5. Date of Test : 2020-04-30 to 2020-05-11

6. Test Standard(method) used : FCC 47 CFR part 15 subpart E 15.407
RSS-247 Issue 2

7. Testing Environment: Temp.: (23 + 1) °C, Humidity: (48 + 5) % R.H.

8. Test Results : Compliance

The results shown in this test report refer only to the sample(s) tested unless otherwise
stated. This Test Report cannot be reproduced, except in full.

Tested by Technical Manager
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1.0 General Product Description

1.1 Client Information

Company

Samsung Electronics Co., Ltd.

Contact Point

19 Chapin Rd., Building D, Pine Brook, New Jersey

Contact Person

Name : Minhyung Cho
E-mail : mh719.cho@samsung.com
Tel : +82-31-277-2688

1.2 Product Information

FCC ID

A3LWSN720S

IC

649E-WSN720S

Product Description

Audio Transceiver

Model name

WSN720S

Operating Frequency

5 180 MHz - 5 240 MHz(3 channels)
5 736 MHz - 5 814 MHz(3 channels)
5 823.5 MHz (Add 1 Channel)

RF Output Power

5180 MHz - 5 240 MHz : 14.66 dBm (29.24 mW)
5736 MHz - 5 823.5 MHz : 8.74 dBm (7.48 mW)

Antenna type

PCB Antenna

Antenna gain

5.2 GHz band : 3.7 dBi (Antenna A), 4.3 dBi (Antenna B)
5.8 GHz band : 4.4 dBi (Antenna A), 4.2 dBi (Antenna B)

Type of Modulation QPSK

Power Source DC5.0V

Firmware Version Id Number(FVIN) X V245
RX : V138

Test Software(Version)

MP Tool(1.0.0.1)

1.3 Peripheral Devices

Device Manufacturer Model No. Serial No.
Note Computer HP 15-bs563TU CND7253QRM
AC/DC Adapter HP HSTNN-LA40 854054-001
QF-QP15-03 R106 Rev.0
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2.0 Facility and Accreditations

2.1 Test Facility

The measurement facility is located at (Ho-dong), 113, Yejik-ro, Cheoin-gu, Yong-in-si,
Gyeonggi-do, Korea.

2.2 Laboratory Accreditations and Listings

Country Agency Registration Number
USA FCC 805871
CANADA ISED 8737A-2
KOREA NRRA KR0025

2.3 Calibration Details of Equipment Used for Measurement

Test equipment and test accessories are calibrated on regular basis.

The maximum time

between calibrations is one year or what is recommended by the manufacturer, whichever is
less. All test equipment calibrations are traceable to the Korea Research Institute of Standards
and Science (KRISS), therefore, all test data recorded in this report is traceable to KRISS.
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3.0 Test Specifications

3.1 Standards

FCC Part . Status .
Section(s) Requirement(s) (Note 1) Test Condition
15.407(e) 6 dB Bandwidth C

15.407 26 dB Bandwidth and 99% Bandwidth C
15.407(a)(1) | Conducted Output Power @ Conducted
15.407(a)(1) | Power Spectral Density C
15.407(g) Frequency Stability C
15.407 (b) Undesirable emission C
15.209, Radiated
15.407 Radiated Spurious Emission C
(b)(5),(6)
15.207 AC Conducted Emissions C Line Conducted

Note 1: C=Complies NC=Not Complies NT=Not Tested NA=Not Applicable

Note 2: The data in this test report are traceable to the national or international standards.

ISED Part - Status -
Section(s) Requirement(s) (Note 1) Test Condition
RSS-247 .
6.2.4.1 6 dB Bandwidth C
26 dB Bandwidth and 99% Bandwidth C
RSS-247 cond q
6.2.1.1, Conducted Output Power C onducte
6.2.4.1
RSS-247
6.2.1.1, Power Spectral Density ®
6.2.4.1
RSS-247
6.2.1.2, Undesirable emission ®
6.2.4.2 Radiated
RSS-Gen . . -
6.13 Radiated Spurious Emission C
RSS-Gen 8.8 AC Conducted Emissions C Line Conducted

Note 1: C=Complies NC=Not Complies NT=Not Tested NA=Not Applicable

Note 2: The data in this test report are traceable to the national or international standards.

The sample was tested according to the following specification:
FCC Part 15.407, ANSI C63.10-2013, RSS-247 Issue 2

The tests were performed according to the method of measurements prescribed in
KDB No0.789033.

QF-QP15-03 R106 Rev.0
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3.2 Mode of operation during the test

The UUT is operated in a manner representative of the typical of the equipments.

During at testing, system components were manipulated within the confines of typical usage to
maximize each emission.

The results are only attached worst cases.

Operating Frequency

Frequency Band Lowest channel Middle channel Highest channel Add Channel
5.2 GHz 5180 MHz 5210 MHz 5 240 MHz -
5.8 GHz 5 736 MHz 5 762 MHz 5 814 MHz 5 823.5 MHz
(Test frequency)
Test antenna
Antenna 1 Antenna 2
ANT-A ANT-B
Duty cycle
Test item Duty cycle
Radiated emission 19 %(On time : 0.48 ms, Off :2.04 ms)
Conducted emission 100 %
The Worst Case Measurement Configuration
Tests Item Radiated Emissions
Y
EUT faces identified
relative to view from
receiving antenna X
Z

3.3 Maximum Measurement Uncertainty

The value of the measurement uncertainty for the measurement of each parameter.
Coverage factor k = 2, Confidence levels of 95 %

Description Uncertainty
Conducted measurement Power 1.5dB
Occupied Bandwidth 0.1 MHz
Radiated Emissions (9 kHz to 30 MHz) 1.29 dB
Radiated Emissions (30 MHz to 1 GHz) 4.26 dB
Radiated Emissions (above 1 GHz) 5.14 dB
AC Conducted Emissions 2.3dB
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4.0 Technical Characteristic Test

4.1 ON Time, Duty Cycle

Test Procedures

KDB 789033 Zero-Span Spectrum Analyzer Method.

Test Data:

ON Time Period TX OFF Duty Cycle Duty Cycle
(ms) (ms) (ms) (linear) (%)
0.48 2.52 2.04 0.19 19.0
@ RBW 10 MHz  Marker 1 [T1 ]
*VBW 10 MHz 6.17 dBm
Ref 20 dBm *Att 30 dB SWT 10 ms 1.920000 ms
20 Offpet 1 4B Delta P [T1 ]
olée4 dB
10 . = AN ANaN Al ANANA] el g
. b (e £ bfeilta B [T1 ] e
ol1g [aB
CLRWER
B TSZUPUT TS (| Ly
--10
- 20
--30
3DB
49 . \ \ \
A T ool | VAo mwit PYLTTWIITY FLYLY
--50
- 60
- 70
-80
Center 5.8235 GHz 1l ms/
Date: 11.MAY.Z2020 Z20:26:28
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4.2 26dB Bandwidth and 99 % Bandwidth
Test Procedures(ANSI C63.10-2013 6.9.2)

Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 26 dB relative to the maximum level measured in the fundamental emission.

Test Procedures(ANSI C63.10-2013 6.9.3)

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its

upper frequency limits, the mean powers are each equal to 0.5% of the total mean power of
the given emission.

Use the 99% power bandwidth function of the instrument and report the measured
bandwidth.

Test Settings :

Center frequency = the highest, middle and the lowest channels
a) RBW = approximately 1 % of the emission bandwidth
b) VBW = RBW c) Detector = peak

d) Trace mode = Max hold

e) Measure the maximum width of the emission that is 26 dB down from the maximum of
the emission. Compare this with the RBW setting of the analyzer. Readjust RBW and
repeat measurement as needed until the RBW/EBW ratio is approximately 1%.

Limit :

NA

QF-QP15-03 R106 Rev.0
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Test Data:
ANT-A
Frequency | Frequency | 26 dB Bandwidth | 99% Bandwidth Result
Band [MHz] [MHz] [MHz]
5.8 GHz 5 823.5 16.69 13.935 Complies
ANT-B
Frequency | Frequency | 26 dB Bandwidth | 99% Bandwidth Result
Band [MHz] [MHz] [MHZz]
5.8 GHz 5823.5 16.68 13.930 Complies

See next pages for actual measured spectrum plots.

QF-QP15-03 R106 Rev.0
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4.3 6dB Bandwidth

Test Procedures(ANSI C63.10-2013 6.9.2)

Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

Test Settings :

Center frequency = the highest, middle and the lowest channels

a) RBW = 100 kHz b) VBW = 3 x RBW

¢) Detector = peak d) Trace mode = Max hold
e) Sweep = auto couple

f) Allow trace to fully stabilize

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that

are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission.

Limit :

6 dB Bandwidth > 500 kHz

QF-QP15-03 R106 Rev.0
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Test Data:

ANT-A
Frequency | Frequency | 6 dB Bandwidth Result
Band [MHz] [MHz]
5.8 GHz 5 823.5 9.824 Complies
ANT-B
Frequency | Frequency | 6 dB Bandwidth Result
Band [MHz] [MHz]
5.8 GHz 5 823.5 9.822 Complies

See next pages for actual measured spectrum plots.
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4.4 Maximum Conducted Output Power
Test Procedures
Maximum Conducted Output Power(KDB 789033, Method SA-1)
The transmitter output is connected to a spectrum analyzer and the analyzer’'s internal

channel power integration function is used to integrate the power over a bandwidth greater
than or equal to the 99% bandwidth.

EUT Spectrum Analyzer

Test Settings :

Center frequency = the highest, middle and the lowest channels
a) RBW = 1 MHz b) VBW = 3 x RBW
c) Sweep time = auto d) Detector = power averaging (rms)

e) Trace mode = Average at least 100

Limit
5.2 GHz band : Not exceed 10+10log(B) = 10+10log(15.4) = 21.9 dBm (155 mW)
5.8 GHz band : Not exceed 1 W (30 dBm)

QF-QP15-03 R106 Rev.0
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CTK Co., Ltd.
Test Data
ANT-A
Frequency | Frequency Measurement data Limit Result
Band [MHz] [dBm] [dBm]
5.8 GHz 5 823.5 7.94 30 Complies
ANT-B
Frequency | Frequency Measurement data Limit Result
Band [MHz] [dBm] [dBm]
5.8 GHz 5 823.5 8.53 30 Complies

See next pages for actual measured spectrum plots.
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4.5 Power Spectral Density
Test Procedures
Maximum Power Spectral Density (KDB 789033, Method SA-1)

The peak power density is measured with a spectrum analyzer connected to the antenna
terminal while the EUT is operating in transmission mode at the appropriate frequencies.

Test Settings :

Center frequency = the highest, middle and the lowest channels

a) RBW = 1 MHz, 500 KHz (UNII 3) b) VBW = 3 MHz, 1.5 MHz (UNII 3)
c) Sweep time = auto d) Detector = power averaging (rms)
e) Trace mode = Average at least 100

Limit

5.2 GHz band FCC : Not exceed 17 dBm in any 1 MHz band

5.2 GHz band IC : Not exceed 10 dBm in any 1 MHz band(e.i.r.p.)
5.8 GHz band : Not exceed 30 dBm in any 500 kHz band

QF-QP15-03 R106 Rev.0
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Test Data
ANT-A
Frequency | Frequency Measurement data Limit Result
Band [MHz] [dBm] [dBm]
5.8 GHz 5 823.5 -3.364 30 Complies
ANT-B
Frequency | Frequency Measurement data Limit Result
Band [MHz] [dBm] [dBm]
5.8 GHz 5823.5 -2.694 30 Complies

See next pages for actual measured spectrum plots.
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ANT-A
Spectrum Analyzer 1
Swept SA @ ‘ Marker v
KEYS|GHT Input: RF Input Z- 50 Q Atten- 30 dB PNO: Fast Avg Type: Power (RMS) 34 56 ||select Marker
Coupling. AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
“*  ExtGain:-1.00dB |Freq Ref: Int (S) IF Gain: Low Trig: Free Run WA | Marker 1 v
1 Align: Auto Sig Track: Off NNNNN[——
Marker Frequency Settings
1 Spectrum VJ Mkr1 5.822 70 GHz 5.822700000 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -3.364 dBm|| ——— |Peak
Log | Peak Search Search
00 3 | | Pk Search
_ | NextPeak Config
0.00 ( : .
\{ | NextPkRight | Properties
100 —_—
| NextPkLeft Marker
200 e ——
Minimum Peak
300 |7 Marker—
Pk-Pk Search
40.0 L | | Gounter
500 | Marker Delta )
60,0 e N Mkr—CF
-70.0 Mkr—Ref Lvl
Continuous Peak
Center 5.82350 GHz #Video BW 1.5 MHz* Span 50.00 MHz|| Search
#Res BW 510 kHz Sweep 1.00 ms (1001 pts) On
g-, (S May 11,2020 |~/ ._::: % w* A off
7:54:08 PM |>— / A
ANT-B
.Spectrum Analyzer 1 & ' ‘ s
Swept SA v‘ @‘ Marker AR
KEYSIGHT |Input: RF Input Z: 50 Q Atten: 30 dB PNO: Fast Avg Type: Power (RMS) 34 56 |[Select Marker
Coupling AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
= ExtGain:-1.00dB [Freq Ref: Int (S) IF Gain: Low Trig: Free Run WA | Marker 1 M
(3] Align: Auto Sig Track: Off NNNNN[——
Marker Frequency Settings
1 Spectrum v Mkr1 5.822 65 GHz 5.822650000 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -2.694 dBm|| ———————[Peak
Log Peak Search Search
00 ©|PkSearch
) Next Peak Config
0.00 ( )
’ Next Pk Right Properties
-10.0 p— ;
Next Pk Left 2’13”;3_’
20.0 S unction
Minimum Peak
300 |: ) Marker—
| Pk-Pk Search
-40.0 .~~~ |Counter
50.0 | Marker Delta )
60,0 || MKr—CF
700 | Mkr—Ref Lv
Continuous Peak
Center 5.82350 GHz #Video BW 1.5 MHz* Span 50.00 MHz|| Search
#Res BW 510 kHz Sweep 1.00 ms (1001 pts) I!I on
Off
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4.6 Frequency Stability

Test Procedures

The EUT was placed inside of an environmental chamber as the temperature in the chamber
was varied between -20 C and +50 C(Declaration by the Manufacturer). The temperature
was incremented by 10 T intervals and the unit was allowed to stabilize at each temperature
before each measurement. The center frequency of the transmitting channel was evaluated
at each temperature and the frequency deviation from the channel’s center frequency was
recorded.

Limit

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation under all conditions of normal operation
as specified in the user manual.

Frequency Error (kHz)

Temperature
Frequency
[MHz]
=20 C -10 C 0T 10T 20C 30 C 40 C 50 C
5 823.5 -92.67 -90.69 -95.41 -113.13 -121.36 -147.86 -154.66 -164.68
Note :

Based on the results of the frequency stability test shown above the frequency deviation
results measured are very small. As such it is determined that the channels at the band edge
would remain in-band when the maximum measured frequency deviation noted during the
frequency stability tests is applied. Therefore the device is determined to remain operating in
band over the temperature range as tested.

This modular transmitter have its own power supply regulation.
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4.7 Unwanted Emissions

Test Location
X] 10 m SAC (test distance : [] 10 m, X 3 m)

X 3m

SAC (test distance : 3 m)

Test Procedures

1) In the frequency range of 9 kHz to 30 MHz, magnetic field is measured with Loop

Antenna. The Test Antenna is positioned with its plane vertical at 1m distance from
the EUT. The center of the Loop Test Antenna is 1m above the ground. During the
measurement the Loop Test Antenna rotates about its vertical axis for maximum
response at each azimuth about the EUT.

2) In the frequency rage above 30 MHz, Bi-Log Test Antenna(30 MHz to 1 GHz) and

Limit

Horn Test Antenna(above 1 GHz) are used. Test Antenna is 3m away from the EUT.
Test Antenna height is carried from 1m to 4m above the ground to determine the
maximum value of the field strength. The emissions levels at both horizontal and
vertical polarizations should be tested.

Test Settings:
Frequency Range = 9 kHz ~ 40 GHz

a) RBW =1 MHz forf = 1 GHz, 120 kHz for f < 1 GHz, 9 kHz for f < 30 MHz
b) VBW = RBW
c) Sweep time = auto

- 15.209(a) / RSS-Gen

Frequency(MHz) Field Strength Field Strength 'Measurement
(uv/m) (dBuV/m) Distance (meters)

0.009-0.490 2400/F(kHz) 48.5 - 13.8 300
0.490-1.705 24000/F(kHz) 33.8-23 30
1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

** Except as provided in 15.209(g).fundamental emissions from intentional radiators

operating under this Section shall not be located in the frequency bands 54-72MHz, 76-
88MHz, 174-216MHz, 470-806MHz. However, operation within these frequency bands is
permitted under other sections of this Part, e.g.15.231 and 15.241.

- 15.407, KDB 789033

E.I.R.P -27 dBm/MHz

E[dBuV/m] = EIRP[dBm] + 95.2, ford = 3m
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Test Setup:
1) For field strength of emissions from 9 kHz to 30 MHz

Turmn Table«

| S

< 80cm 3—=4.

o e
NN &

Test Antenna Receivere Preamplifier+

2) For field strength of emissions from 30 MHz to 1 GHz

Test Antenna+

o~
]
]
< 1lm .. 4m =+,
:
i
v

Tum Table+

= Receivery Preamplifier+
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1939

3) For field strength of emissions above 1 GHz

EUT«
Tum Table‘-l = i s {H’Jr"}r"}fﬁ’f}"

7

i 3
7 g
s =
[ #
I b3
[ #
5 g
z Z
% %

a

<15mz=
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<= Im ... 4m >+
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Receiver+
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Report No.:

<<Radiated Emission>>

Test mode : ANT-B(Worst Case)

CTK Co., Ltd.
(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970
Fax: +82-31-624-9501
D B82AMHz TX

- WSN7208
P BS KIM

Test Model
Test Mode

Tester

1) 9 kHz to 30 MHz

Test Results
X Complies

R106 Rev.0
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The requirements are:

i Pri Lot o Glabat Regalatory Corfcation

CTK Co., Ltd.

Gk

Result : Emissions more than 20 dB below the limit don’t need to be reported.
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2) 30 MHz to 1 GHz

Test mode : ANT-B(Worst Case)

The requirements are:

X Complies
Test Data
<<Radiatad Emission>>
Tast Modsl S WENT205
Teast Mods S BBEANMHz TX
Taster 2 BE KIM
[dB({uv/m)]
105 E ———TTT ; - T T 1 1 7 7| <3mFCC Class B>
100 F : — ; ; ! — - e ess
C 1 1 1 [ 1 1 | | | [ — Limit{QP)
o k I A | | L <Ft:_bec—g-1e—|z>H o
' . A . . | o 1 pectrumiH, P
E 1 1 1 ] 1 1 | | | [ Spectruml(yv PK)
a0 b ! ! ! ! ! ! ! ! ! ! ! ! ! ! Suspectad ltem(H)
?r:-f 1 i i i — 1
A | A
B0 F —T T I I T —T— T
o C A T T R | | | I Ir
8 50—ttt ]
o 1 1 1 1 1 4 1 1 | | | 1 1 |
40 F — i i i —
E I R T R | | i R R
30 p——t—+—+——H ol
20 . : : : : : : | I |
- Lot A
10— i R B R
o 1 1 1 1 1 | | | 1 1 |
r 1 1 1 1 1 1 1 1 | | | 1 1 |
C' 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30.000 50000 100000 500,000 1000.000
Freguency [MHz
Spactrum Selection
Mo, Fregusncy (P} Reading o, f Rasult Limit Margin Height Angle
- o PR QP P
[MHz] [dB{uv)] [dB(1/m)}] [dB(uv/m)] [dB{uV/m)] [d3] [em] [deg]
1 226,789 H 48.3 -12. 35.9 46.0 10,1 101.0  218.0
P 236,489 H 53.2 -11.4 41.8 48.0 4.2 101.0 264.0
3 240,490 H 43 2 -10.9 38.3 48.0 7.7 101.0  257.0
4 260.254 H 45 .3 -7.9 7.4 46.0 8.6 1010  264.0
5 280.624 H 45,9 -9.0 3.9 46.0 8.1 1010  264.0
& 663,77 H 33.1 1.1 34.2 46.0 11.8 399.0 45.0
Remark :
1. Result = Reading + c.f(correction factor)
2. Correction factor = Antenna factor + Cable loss + 6 dB attenuator
3. This data is the Peak(PK) value.
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3) 1 GHz to 18 GHz
Test mode : ANT-B(Worst Case)

The requirements are:

X Complies
CTK Co., Ltd. <<CTK Co. Ltd.>>
3m Chamber
Model Name  WSNT720S Model Type
Manufacturer  SAMSUNG
Mode : B824MHz TX
[dB{uV/m}]
120 ¢ : : A N N A <FCC B GHz 3m>
110 E ! ! ! ! R Limit(PK)
: ! ! o Limit(AV)
100 E : I I I —— <New Data>
: ! ! L Spectrum(H.AV)
90 F ' : : — —— Spectrum(H.PK)
F | | | | R T —— Spectrum(V.AV)
80 F I I I I — T —— Spectrum(V,PK)
E ! ! ! ! R R Suspected Item(H)
70 B : : : : s Suspected ltem(V)
@ E | | | I
30 BN
50 F ' ' ' '
C 1A | 1 A
- 1 I 1 \‘w
B e R
I I I I I
C I I I I I
30 e CU L ‘-'MI' 1 1 1 1 1 1 1
:' 1 1 1 1 1 1 1 1
20 § —
C 1 1 1 1 1 1 1 1
[ ; ; !
oL l l l R A N
1000.00 2000.00 5000.00 10000.00 18000.00
Frequency [MHz]
Frequency o Reading c.f Result Limit .
No. [MHz] Polarization [dBuV] [dB/m] [dBuV/m] [dBuA/m] Magin[dB] Remark
1 1656.625 H 50.4 -6.5 43.9 54 10.1 Peak
2 2124125 H 49.9 -3.6 46.3 54 7.7 Peak
3 2130.500 Vv 52.3 -3.7 48.6 54 54 Peak
4 4266.125 Vv 484 0.8 49.2 54 438 Peak
Remark :

1. Result = Reading + c.f(Correction factor)
2. Correction factor = Antenna factor + Cable loss - Amp. Gain
3. This data is the Peak(PK) value.
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4) 18 GHz to 26.5 GHz

Test mode : ANT-B(Worst Case)

The requirements are:
X] Complies

Model Name
Manufacturer
Mode

[dB(uv/m]]
120

Medel Type

110

100

el

<FCC B GHz 3m>

<Mew Data>
-

- m owm @ — M
==t

TR T[T T I TTTT

o
&

&

Level

o
&

j’ !

— L g
===
LU LILILALY L LA

0
26500.00

No. Frequency
[h1H2_
26685.620
26586.060
26545560
26543.880

e QoD —

Remark :

27500.00

Result
K
[dB(1/m)] [dB(uV/m)]

10.1 9.5
10.5
10.7
10.7

Reading c.f
[dB(uV)]
49.4
49.2
7.7
ar.7

32500.00
Frequency

Resylt
[dB(uV/n)]  [aB(

1. Result = Reading + c.f(Correction factor)

2. Correction factor = Antenna factor + Cable loss - Amp. Gain

QF-QP15-03

35000.00

Limit

Limit
PK \
uV/m) ]
74.0

74.0

54.0
54.0

37500.00

AV
[dB(uV/m)]

40000.00
[MHz]

Margin

PK
[dB]
14.5
14.3

Margin Height
AV
[dB]

[Sal&y]
[azNex]

Suspected Item(H)
Suspected Item(V)

Angle

[ g I R O )
OO ==
[ N S N
—
a0~ O Oy D
[sxResNdele )

(S Nerir =
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6) 26.5 GHz to 40 GHz
Test mode : ANT-B(Worst Case)

The requirements are:
X Complies

Model Name WSHMN7205 Model Type
Manufacturer SAMSUNG
Mode 5824MHz
[dB(uV/m)]
12 E T T T T T T T T T T T T T T T T T T T T <ECC B GHz Im>
ot L BEEEEEEEEEEEEEEEEE e
S B B
E 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 I I [ Spectrum
a0 £ I I L L L L L L L L L Spectrum
E 1 1 1 1 1 1 1 1 1 1 1 1 1 R I — Spectum
0 E— s e ,__ Spectur
- 7 ; 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 | | | 1 1 Eﬂzgzzrzc Hemill’l‘;
- i
IGE I
ZS%CE.C'O I 27500.00 30000.00 32500.00 35000.00 37500.00 40000.00
Fraquency [MHz]
No. Frequency (P) Reading c.f Result Result Limit Limit Margin Margin Height Angle
_ | KON R AV K AV _ _
[Hz] [dB(u)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uv/m)] [dB(uV/m)]  [dB] [dB]  [em]  [deg]
1 39805.940 H 9.1 19.9 59.0 -— 74.0 —— 150 —— 140.7 194.0
2 39984.810 H 27.3 202  — a5 0 —— 6.5 07 0.0
3 39981.440 V 3.8 20.2 59.0 - 74.0 ————— 150 -———— 1546 316.4
4 34554.440 V 31.7 hd4 a1 5.0 ——— 6.9 154.6 359.9
Remark :

1. Result = Reading + c.f(Correction factor)
2. Correction factor = Antenna factor + Cable loss - Amp. Gain
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Model Type

issions mas

<LCTK Co. Ltd.>>

Band em
Test mode : ANT-B(Worst Case)

(Ho-dong), 113, Yejik-ro, Cheoin-gu,

Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970
Fax: +82-31-624-9501

CTK Co., Ltd.

824MHz

D SAMSUNG
.

- WENT720

CTK Co., Ltd.
3m Chamber
Model Name

Manufacturer
Mode

i Pri Lot o Globat Rigalatory Citfcaion

CTK Co., Ltd.

Gk

_5Gr
H.PK)
vV AY)

E 3m_5¢
Spectrum(V.PK)

[
\
[
\

5
Limit(PK)
Limit(AV)

<New Data>
Spectrum(H,AV)

Spectrum
Spectrum

C UNII Part1

~
L

<2.F

R106 Rev.0

] O

[MHz]

5950.

Femde b e e - - = =1

5925.00

Frequency

Result : Emissions more than 20 dB below the limit don’t need to be reported.
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4.8 AC Conducted Emissions

A radio apparatus that is designed to be connected to the public utility (AC) power line shall
ensure that the radio frequency voltage, which is conducted back onto the AC power line on
any frequency or frequencies within the band 150 kHz-30 MHz, shall not exceed the limits.

Instrument Settings

IF Band Width: 9 kHz

Test Procedures

The EUT was placed on a non-metallic table 0.8m above the metallic, grounded floor
and 0.4m from the reference ground plane wall. The distance to other metallic surfaces
was at least 0.8m.

Amplitude measurements were performed with a quasi-peak detector and an average
detector.

Limit
Frequency Conducted Limit (dBuV)
(MHz) Quasi-peak Average* *
0.15~ 0.5 66 to 56* 56 to 46*
0.5~5 56 46
5~ 30 60 50

* The level decreases linearly with the logarithm of the frequency.
** A linear average detector is required.

Test Results

The requirements are:
X Complies
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Gk

CTK Co., Ltd.

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970

Fax: +82-31-624-9501

Report No.:

CTK-2020-01939
Page (32) / (35) Pages

Test Data

Test mode : ANT-B(Worst Case)

QF-QP15-03

[LINE]
3CE_Class B_L1
801
701
60T
\ I
50
T 4"
= wt '
°
g T »
304
20
104
0 } } — } } —t—t———t } !
150k 300 400500 800 1M 2M 3M  4M M B g 10M 20M  30M
Frequency in Hz
Final Result 1
. Meas. . . -
Frequency | QuasiPeak Time Bandwidth Filter | Line Corr. | Margin Limit
(MHz) (dBuV) (ms) (kHz) (dB) (dB) (dBuV)
0.150000 43.9 1000.0 9.000 On L1 9.8 221 66.0
0.190500 48.1 1000.0 9.000 On L1 9.8 15.9 64.0
4.344000 35.9 1000.0 9.000 On L1 9.9 20.1 56.0
4.546500 35.8 1000.0 9.000 On L1 9.9 20.2 56.0
19.612500 40.8 1000.0 9.000 On L1 10.1 19.2 60.0
20.463000 42.7 1000.0 9.000 On L1 10.1 17.3 60.0
Final Result 2
Meas. q . .
Frequency | CAverage Time Bandwidth Filter | Line Corr. | Margin Limit
(MHz) (dBuV) (ms) (kHz) (dB) (dB) (dBuV)
0.190500 355 1000.0 9.000 On L1 9.8 18.5 54.0
4.443000 29.4 1000.0 9.000 On L1 9.9 16.6 46.0
4.546500 28.9 1000.0 9.000 On L1 9.9 17.1 46.0
6.859500 32.9 1000.0 9.000 On L1 9.9 17.1 50.0
19.612500 35.1 1000.0 9.000 On L1 10.1 14.9 50.0
20.188500 36.2 1000.0 9.000 On L1 10.1 13.8 50.0
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[NEUTRAL]
ACE_Class B_MN

80T

70T

60T

SU“ -\'-~..‘..~ ! ............................. -
“EE‘ _’ ‘ B -
©
£ a0 ¢ *

[5)
87 oo

30T

20T

101

0 } } } ——— } } —————+ } |
150k 300 400500 800 1M 2h 3M 4 EBM B g 10Mm 20 30M
Frequency in Hz
Final Result 1
. Meas. . . .
Frequency | QuasiPeak Time Bandwidth Filter | Line Corr. | Margin Limit

(MHz) (dBuV) (ms) (kHz) (dB) (dB) (dBuV)
0.154500 44.0 1000.0 9.000 On N 9.8 21.7 65.8
0.195000 46.1 1000.0 9.000 On N 9.8 17.7 63.8
0.253500 40.8 1000.0 9.000 On N 9.7 20.9 61.6
2.260500 36.4 1000.0 9.000 On N 9.8 19.6 56.0
2.593500 35.7 1000.0 9.000 On N 9.8 20.3 56.0
20.472000 39.8 1000.0 9.000 On N 10.1 20.2 60.0

Final Result 2
Frequency | CAverage LS Bandwidth Corr Margin Limit
Time Filter | Line .

(MHz) (dBuV) (ms) (kHz) (dB) (dB) (dBuV)
0.186000 35.4 1000.0 9.000 On N 9.8 18.8 54.2
0.244500 325 1000.0 9.000 On N 9.7 19.4 51.9
2.278500 26.8 1000.0 9.000 On N 9.8 19.2 46.0
2.445000 275 1000.0 9.000 On N 9.8 185 46.0
19.522500 30.7 1000.0 9.000 On N 10.1 19.3 50.0
20.292000 324 1000.0 9.000 On N 10.1 17.6 50.0

QF-QP15-03

R106 Rev.0




CTK Co., Ltd.

K (Ho-dong), 113, Yejik-ro, Cheoin-gu,
Yongin-si, Gyeonggi-do, Korea

Tel: +82-31-339-9970

Fax: +82-31-624-9501

Report No.:

CTK-2020-01939
Page (34) / (35) Pages
CTK Co., Ltd.

APPENDIX A - Test Equipment Used For Tests

Name of Equipment Manufacturer Model No. Serial No. Cal Date | Due Date
1 | Signal Analyzer Agilent N9020B MY57431080 2020-04-17 | 2021-04-17
2 | Spectrum Analyzer Rohde & Schwarz FSP-30 100994 2019-10-16 | 2020-10-16
2 | Signal Generator Rohde & Schwarz SMB100A 175528 2020-04-28 | 2021-04-28
3 | EMI Test Receiver Rohde & Schwarz ESCI7 100814 2019-10-22 | 2020-10-22
4 | Bilog Antenna Schaffner CBL6111C 2551 2019-04-17 | 2021-04-17
5 | Active Loop Antenna SCHWARZBECK FMZB 1513 1513-125 2020-04-16 | 2022-04-16
6 | 6dB Attenuator Rohde & Schwarz DNF 272.4110.50-2 2019-10-25 | 2020-10-25
7 | 6dB Attenuator NONE 6dB 190557 2019-10-17 | 2020-10-17
8 | AMPLIFIER SONOMA 310 291721 2020-01-22 | 2021-01-22
9 | EMI Test Receiver Rohde & Schwarz ESU40 100336 2020-01-17 | 2021-01-17
10 | LISN Rohde & Schwarz ENV216 101235 2020-01-17 | 2021-01-17
11 | EMI Test Receiver Rohde & Schwarz ESCI3 100032 2020-01-17 | 2021-01-17
12 | Preamplifier Agilent 8449B 3008A01504 2019-12-17 | 2020-12-17
13 | Singnal Canditioning Unit Rohde & Schwarz SCU-40 10023 2019-10-16 | 2020-10-16
14 | Horn Antenna ETS-Lindgren 3116 00062916 2020-04-20 | 2021-04-20
15 | Horn Antenna ETS-Lindgren 3117 00154525 2019-09-25 | 2020-09-25
16 | Band Reject Filter Micro Tronics BRM50716 G184 2020-01-20 | 2021-01-20
Cable Manufacturer Model No. Serial No. Check Date
1 | RF Cable (Radiated) HUBER+SUHNER SUCOFLEX 104 | MY27558/4 2020-04-27
2 | RF Cable (Radiated) HUBER+SUHNER SUCOFLEX 104 (Ntfgow 1GHz) 2020-04-27
3 | RF Cable (Radiated) HUBER+SUHNER SUCOFLEX 104 | MY27573/4 2020-04-27
4 | RF Cable (Radiated) HUBER+SUHNER | SUCOFLEX 106 ?a/lfove LGHz) 2020-04-27
5 | RF Cable (Radiated) HUBER+SUHNER SUCOFLEX 102 | MY2374/2 2020-04-27
6 | RF Cable (Radiated) HUBER+SUHNER SUCOFLEX 102 | MY4728/2 2020-04-27
7 | RF Cable (Radiated) HUBER+SUHNER SUCOFLEX 102 | MY14858/4 2020-04-27
8 | RF Cable (Conducted) JUNFLON MWX221 15125148 2020-04-27
9 | Cable CANARE AC power line | N/A 2020-04-27
10 | Cable CANARE 3m loop N/A 2020-04-27
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