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1. Applicant & Manufacturer & Test Laboratory Information

1.1 Applicant information

Applicant TRUEN Co., Ltd.

Address &%?gé Woolim e-BlZ Center 1, 28, Digital-ro 33-gil, Guro-gu, Seoul, Republic of
Contact Person JunHo Kang

Telephone No. +82-70-8677-6000

Fax No. +82-2-2108-1595

E-mail jhkang@truen.co.kr

1.2 Manufacturer Information

Manufacturer 1 TRUEN Co., Ltd.

Address }1?5935 Woolim e-BIZ Center 1, 28, Digital-ro 33-gil, Guro-gu, Seoul, Republic of
Manufacturer 2 FENGTAIDA

Address 4/F BLDG G,NO. 4010 BANXUEGANG ROAD, BANTIAN LOGGANG DISTRICT,

SHENZHEN,CHINA

1.3 Test Laboratory Information

Conducted tests were performed at

Laboratory ICR Co., Ltd.

Address 112, Hwanggeum 3-ro 7beon-gil, Hagun-ri, Yangchon-eup, Gimpo-si, Gyeonggi-
do, Korea

Telephone No. +82-2-6351-9002

Fax No. +82-2-6351-9007

RRA No. KR0165

KOLAS No. KT652

L%srL tl):grm Registration 490614

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210866-0A
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2. Equipment under Test(EUT) Information

2.1 General Information

Product Name

Wireless Home Camera

Brand Name

Model Name

TSC-221S

Additional Model Name

TSC-221U, TSC-221V

FCCID

2AZK3-TSC-221S8

Power Supply

DC 5.0 V(Used AC/DC adapter).

2.2 Additional Information

Equipment Class

DTS-Digital Transmission System

Device Type Stand-alone
Operating Frequency 2412 Wiz ~ 2 462 Mz
RF Output Power 16.34 dBm

Number of Channel 11

Modulation Type

802.11b: DSSS Modulation
802.11g/n(HT20): OFDM Modulation

Antenna Type

FPCB Antenna

Antenna Gain

3.51 dBi

Antenna Operating Mode

Single Antenna Equipment with only one antenna

List of Each Oscillator or
Crystal Frequency

32.768 M

2.3 Mode of operation during the test

- The EUT is continuous transmission mode during the test with set to each of the Low Channel, Middle

Channel, and High Channel at the worst case data rate. The worst case data rate for each modulation is
determined 1 Mbps for IEEE 802.11b, 6 Mbps for IEEE 802.11g, 6.5 Mbps for HT20.

2.4 Modifications of EUT

- None

2.5 Reason of Additional Model Name

NO Family model name Differential point
1 TSC-221U Basic model and electric performance, structure and circuit are the same,
2 TSC-221V but simple derivative model name is added according to buyer request

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E210866-0A
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3. Test Summary

3.1 Test standards and results

FCC Part 15 Subpart C

Clause Test items Applied Results
§15.247 (a) (2) 6 dB Bandwidth X PASS
§15.247 (b) (3) Maximum Conducted (Average) Output Power X PASS
§15.247 (e) Power Spectral Density X PASS
§15.247 (d) Conducted Spurious Emission X PASS
g]g%g (8?)§%5.205 Radiated Spurious Emission X PASS
§15.207 Power Line Conducted Emission X PASS
§15.203 Antenna Requirement X PASS

3.2 Purpose of the test

- To determine whether the equipment under test fulfills the requirements of the standards stated in FCC Part 15
Subpart C Section 15.247.

3.3 Test Methodology
Both conducted and radiated testing was performed according to the procedures in ANSI C63.10: 2013.

Radiated testing was performed at a distance of 3 m from EUT to the antenna.

3.4 Configuration of Test System

3.41 Radiated emission test
Preliminary radiated emissions test were conducted using the procedure in ANSI C63.10: 2013 to determine

the worse operating conditions. Final radiated emission tests were conducted at 3 m Semi Anechoic Chamber.
The turntable was rotated through 360 degrees and the EUT was tested by positioned three orthogonal planes
to obtain the highest reading on the field strength meter. Once maximum reading was determined, the search
antenna was raised and lowered in both vertical and horizontal polarization.

3.42 AC power line conducted emission test
The EUT was connected to LISN. All supporting equipment were connected to another LISN. Preliminary

Power line Conducted Emission test was performed by using the procedure in ANSI C63.10: 2013 to

determine the worse operating conditions.

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210866-0A
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3.5 Antenna requirement

According to §15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device.

The use of a permanently attached antenna or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this Section.

The manufacturer may design the unit so that a broken antenna can be replaced by the user, but the use of a
standard antenna jack or electrical connector is prohibited.

And according to §15.247(b)(4), the conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi.

Except as shown in paragraph (c) of this section, if transmitting antennas of directional gain greater than 6 dBi
are used, the conducted output power from the intentional radiator shall be reduced below the stated values in

paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

3.51 Result: Pass

The transmitter has a FPCB Antenna. The directional gain of the antenna is 3.51 dB.i.

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210866-0A
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4. Used equipment on test

Description Model Name Serial Number Manufacturer Next Cal. (cycle)
O 2%2?;;‘? FSW85 100864 Rohde & Schwarz | 2022. 03. 22 (1Y)
X 2%2?;%?‘ FSV40 101455 Rohde & Schwarz | 2021 .06. 24 (1Y)
Xl | Signal Generator SMB100A 180607 Rohde & Schwarz | 2022. 03. 03 (1Y)
[ |~ VWidegand Power NRP-Z91 103704 Rohde & Schwarz | 2021.04. 17 (1Y)
[ | fEMP& AUMID, | MHK-408NKDA 1060908 TERCHY 2022. 03. 03 (1Y)
XI | DC Power Supply XDL 35-5P J00385373 Sorensen 2022. 03. 03 (1Y)
[] | DC Power Supply 6603D 672483 Topward 2022. 03. 03 (1Y)
X Loop Antenna HFH2-Z2 100506 Rohde & Schwarz | 2021. 06. 27 (2Y)
X BRB?B%END VULB9162 143 SCHWARZBECK | 2022.12.08 (2Y)

ANTENNA
X RF Pre Amplifier SCuo08 100745 Rohde & Schwarz | 2021. 04. 16 (1Y)

DOUBLE-RIDGE
X WAVEGUIDE HF907 102556 Rohde & Schwarz | 2021. 08. 19 (2Y)
HORN ANTENNA

X RF Pre Amplifier SCuU18 102342 Rohde & Schwarz | 2021. 04. 16 (1Y)
Xl | EMI Test Receiver ESR26 101461 Rohde & Schwarz | 2021. 04. 16 (1Y)
X | EMI Test Receiver ESR26 101462 Rohde & Schwarz | 2021. 04. 16 (1Y)
X LISN ENV216 102194 Rohde & Schwarz | 2021. 04. 16 (1Y)
X | EMI Test Receiver ESR3 102119 Rohde & Schwarz | 2021. 04. 16 (1Y)
X RF Cable MULTIFLEX_86 - HUBER& -
X | Chamber Cable mwx221 - Junkosha -

ICRT-QPA-17-03 Rev.0
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5. 6 dB Bandwidth

5.1 Operating environment

Temperature 125 °C
Relative humidity 146 %

5.2 Measurement method
Standard :§15.247 (a) (2)

5.3 Testsetup

The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to 100
kiz, and peak detection was used. The 6 dB bandwidth is defined as the total spectrum over which the power is

higher than the peak power minus 6 dB.

Spectrum Analyzer EUT

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210866-0A
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5.4 Test data

Test date : 04. Mar. 2021
Operating mode : Transmit mode
Test Result : Pass

541 Measured Results

Modulation Type Channel (Frequency) Measured Value (M) Limit (kHz)
0(2412 M) 6.354
802.11b 6 (2 437 M) 6.294
11 (2 462 Miz) 6.474
0 (2412 M) 15.463
802.11g 6 (2437 M) 15.305 at least 500
11 (2 462 Miz) 15.107
0(2412 M) 16.071
802.11n(HT20) 6 (2 437 M) 15.938
11 (2 462 Miz) 16.040

5.4.2 Measured Graph for 802.11b

Spectrum | ':%II

Ref Level 20.00 dBm @ RBW 100 kHz
Att 40 dB SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 7.98 dBm
d ML 2.4119400 GHz|
10 dBm
T o Www%z -00/dp
P <, 6.354000000 MHz
ade | Mar s,
i e Q factor = 379.6
i)
-10 dBm /ﬂ/}\,ﬁ‘" N\\‘-"‘M‘A\
-20 dBm— \N\!
\,
-3 m e
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | y-value | Function | Function Result |
M1 1 2.41194 GHz 7.98 dBm nde down 6.354 MHz
T1 1 2.408763 GHz 1.96 dBm nde 6.00 dB
T2 1 2,415117 GHz 1.99 dBm Q factor 379.6

Low CH_

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210866-0A
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Spectrum | :nv:: I
Ref Level 20.00 dBm @ RBW 100 kHz
Att 40 dE  SWT 56.9 ps @ VBW 300 kHz  Mode a&uto FFT
TDF
® 1Pk Max
Mi[1] 3.08 dBm
M 2.4368600 GHz
10 dem Td Mw ndB To 6.00 dB|
o T Rl " 6.294000000 MHz
0dem M e Q factor w 387.2
il ’\’\\_
o
-10 dBm /{.f \q\\]\%
-20 dBm
Wy
a0 6 i .
o
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | y-value | Function | Function Result |
M1 1 2.43686 GHz 5.03 dBm nde down 6.294 MHz
T1 1 2.433803 GHz 2.00 dBm nde 6.00 dB
T2 1 2.440097 GHz 2.01 dém Q factor 387.2
Mid CH
Spectrum | ID%}
Ref Level 20.00 dBm @ RBW 100 kHz
Att 40de  SWT 56.9 ps @ VYBW 300 kHz  Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 7.92 dBm
- M1 2.4625000 GHz
m
dB s 6.00 dB
T1 o o T2
W“MMW ; 6.474000000 MHz
0dem Q factor 380.4|
anw M\W
-10 dBm (JJ{N ]/km\w
-20 dBm ’!( \‘\Il\‘
=30 93(‘{/—/ n\‘ \\'\'
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 2.4625 GHz 7.92 dem nde down 6.474 MHz
T1 1 2.458743 GHz 2.00 dBm nde 5.00 dB
T2 1 2.465217 GHz 2.28 dBm Q factor 380.4
High CH
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5.4.3 Measured Graph for 802.11g

Spectrum | u%:z I

Ref Level 20.00 dBm @ RBW 100 kHz
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-20MBm
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-70 dBm
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Low CH_
Spectrum | |:rvn|
Ref Level 20.00 dBm @ RBW 100 kHz
Att 40 dB SWT 56,9 ps @ VBW 300 kHz Mode Auto FFT
TDF
@ 1Pk View
D1[1] 0.24 dB
15.3050 MHz|
10 dBm M1[1] -2.08 dBm
2.4292340 GHz
D1 3.790 dBm
0 dBm 1 | 7 M- ﬂl " I 1 !\!Lll"lrl’lﬂ..ﬂ,\M I L-\ﬂﬂl il q il A Fid
! !Jlu D2 2510 b mRed b, p o WU Tl W‘".pﬂ,.wnl‘l et Tl lefnnuhi I \‘IL"“PLKU\
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-20 gBm \{\"
Hﬂ'w\
-30 dBm i
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 1001 pts Span 20.0 MHz

Mid CH
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Spectrum | ID%:
Ref Level 20.00 dBm @ RBW 100 kHz
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High CH

5.4.4 Measured Graph for 802.11n(HT20)

Spectrum |

=)
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Spectrum | D%II
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6. Maximum Conducted (Average) Output Power

6.1  Operating environment

Temperature :25 °C
Relative humidity 146 %

6.2 Measurement method
Standard : §15.247 (b) (3)

6.3 Testsetup

The maximum peak output power was measured with the wide band sensor connected to the antenna output
power of the EUT. The Wide Band Sensor is measured when the EUT is transmitting at the appropriate center
frequency its maximum power control level as described in Section 8.3(558074 D01 15.247 Meas Guidance
v05r02).

Since this measurement is made only during the ON time of the transmitter, no duty cycle correction is required.

Wide band Sensor EUT

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210866-0A
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Operating mode

Test Result
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1 04. Mar. 2021
: Transmit mode

: Pass

6.4.1 Measured Results

Measured Value

Modulation Type Channel (Frequency) (dBm) Limit (dBm)
0 (2412 M) 16.33
802.11b 6 (2 437 M) 16.32
11 (2 462 Mhz) 16.34
0 (2412 M) 16.19
802.11g 6 (2437 M) 15.49 30 (1 Watt)
11 (2 462 M) 14.30
0 (2412 M) 16.15
802.11n(HT20) 6 (2 437 M) 15.46
11 (2 462 Mhz) 14.26

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E210866-0A
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7. Power Spectral Density

7.1 Operating environment

Temperature :25 °C
Relative humidity 146 %

7.2 Measurement method
Standard : §15.247 (e)

7.3 Testsetup

The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to 3 kiz,
the video bandwidth is set to 3 times the resolution bandwidth.

Spectrum Analyzer EUT

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210866-0A



7.4 Test data
Test date

Operating mode

Test Result
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1 04. Mar. 2021
: Transmit mode

: Pass

7.41 Measured Results

Highest signal level
Modulation Type Channel (Frequency) '‘gnes ( dSB'?n';a eve Limit (dBm/3kHz)
0 (2 412 M) -6.31
802.11b 6 (2437 M) -6.82
11 (2 462 M) -6.51
0 (2412 M) -8.58
802.11g 6 (2 437 M) -9.68 8
11 (2 462 MHz) -9.92
0 (2 412 M) -7.39
802.11n(HT20) 6 (2 437 M) -9.58
11 (2 462 M) -10.20
7.4.2 Measured Graph for 802.11b
Spectrum [@
Ref Level 10.00 dBm @ RBW 3 kHz
Att 30dE SWT 1.9ms @ YBW 10 kHz Mode Auto FFT
TDF
® 1Pk Max
M1[1] -6.31 dBm|
2.41088610 GHz
0 dBm
M1
-10 dBm TPREeT N M"*-I‘H e il bt o U |I" M“JW\M Bloas .
ity [T il VWMM%ﬂMW% M""‘IH"WN\L
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-50 dBm
-70 dBm
-80 dBm
CF 2.412 GHz 1001 pts Span 9.53 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result |
M1 1 2.4108861 GHz -6.31 dBm
Low CH
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Spectrum |
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7.4.3 Measured Graph for 802.11g
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Spectrum |
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7.4.4 Measured Graph for 802.11n(HT20)
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Spectrum |
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8. Conducted Spurious Emission

8.1  Operating environment

Temperature :25 °C
Relative humidity 146 %

8.2 Measurement method
Standard :§15.247 (d)

8.3 Testsetup

The antenna output of the EUT was connected to the spectrum analyzer. The resolution and video bandwidth is
set to 100 kHz, and peak detection was used.

Spectrum Analyzer EUT
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8.4 Testdata

Test date : 04. Mar. 2021
Operating mode : Transmit mode
Test Result : Pass

8.4.1 Measured Results

8.4.1.1 Signal level (dB m) for 802.11b
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Spectrum |
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8.4.1.2 Signal level (dB m) for 802.11g
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Spectrum I
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8.4.1.3 Signal level (dB m) for 802.11n(HT20)
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Spectrum | ':%ll
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Unwanted Emissions In Non-Restricted Frequency Bands for 802.11b

Spectrum | "%‘]

Ref Level 15.00 dBm @ RBW 100 kHz

& Att 25 dB  SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
TDF

@ 1Pk Max

M1[1] -49.17 dBm
10 dem 4.8300 GHZ|

0 dBm

-10 dBm

D1 -13.250 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

NYTA A

_EDdBml. W l{'mm WWWWWM prmL

P

-70 dBm

vulln’ gy ‘|IV..\NL‘“\‘MJ”I| oo L fiohd

B

-80 dBm

Start 30.0 MHz 1001 pts

Stop 26.5 GHz

Low CH

Spectrum | |c%1

Ref Level 15.00 dBm @ RBW 100 kHz

j& At 25 dB  SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
TODF

@ 1Pk Max

M1[1] -49.72 dBm
10 dem 4.8820 GHz

0 dBm

-10 dBm

D1 -13.190 dBm

-20 dBm

-30 dBm

-40 dBm

M1
-50 dBm ¥

P, WU‘I

Jﬁnm WMN ['u o - Wa MAVJ\:TJ Pkt i, "J“ﬂ-w RN E

-70 dBm

-80 dBm

Start 30.0 MHz 1001 pts Stop 26.5 GHz

Mid CH

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210866-0A



1| 0| X|(page) : ( 30 )/( Z(Total) 57 )

Spectrum |
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8.4.1.5 Unwanted Emissions In Non-Restricted Frequency Bands for 802.11¢g
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Spectrum | l:%:x
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8.4.1.6 Unwanted Emissions In Non-Restricted Frequency Bands for 802.11n(HT20)
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Spectrum | Inél
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Band Edge for 802.11b
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8.4.1.9 Band Edge for 802.11n(HT20)
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9. Radiated Spurious Emission

9.1 Operating environment

Temperature

Relative humidity

9.2 Measurement method

Standard

9.3 Test setup

124 °C
145 %

: §15.247 (d), §15.209, §15.205

The radiated emissions measurements were performed on the 3 m, Semi-Anechoic Camber. The EUT was placed
on a non-conductive turntable above the ground plane.

The frequency spectrum from 9 kiz to 26.5 GHz was scanned and maximum emission levels at each frequency

recorded. The system was rotated 360°, and the antenna was varied in the height between 1.0 m and 4.0 m in
order to determine the maximum emission levels. This procedure was performed for horizontal and vertical

polarization of the receiving antenna.

9.3.1 Below 30 Mi:

Ta:ble

VNV VIV VIV VIV VIV

0.8 m

Loop Antenna

\ Tm Spectrum

Receiver

Turn :Table

3m ' ]

Ground Plane
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9.3.2 30 Mz to 1 GHz

Broadband
Antenna

v

-

DUT .:}H A
i " Spectrum
Table S ; Receiver
Turn h’able 3m |
' Ground Plane '
9.3.3 Above 1 Gz
1~4m
| DpTl _ Horn
! Antenna
E I\ .
: Ve
TaPIe 15m ' Spectrum
E AAAAAAAANAA e
TurniTable 3m E |
: Ground Plane '

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E210866-0A



| O| K| (page) : ( 39 )/( S (Total) 57 )
9.4 Testdata

Test date 1 05. Mar. 2021

Operating mode : Transmit mode

Test Result : Pass
9.4.1 Test data for Restricted band
9.4.1.1 802.11b
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBuv/m) (dBuV/m) (dB)
Low CH
55.33 Peak H 4211 73.98 31.87
2 339.53 -13.22
36.50 Average H 23.28 53.98 30.70
51.68 Peak \Y, 38.22 73.98 35.76
2319.87 -13.46
39.41 Average \% 25.95 53.98 28.03
High CH
53.68 Peak H 41.01 73.98 32.97
2 487.63 -12.67
36.22 Average H 23.55 53.98 30.43
51.18 Peak \Y, 38.54 73.98 35.44
2 491.65 -12.64
37.05 Average \Y, 24.41 53.98 29.57

X Ant. Pol. : Antenna Polarization

X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain

X Result = Reading + Corr. Factor

X Margin = Limit — Result
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Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBpV/m) (dBpV/m) (dB)
Low CH
58.83 Peak H 45.56 73.98 28.42
2 389.00 -13.27
4512 Average H 31.85 53.98 22.13
61.61 Peak \Y, 48.34 73.98 25.64
2 389.64 -13.27
48.46 Average \Y, 35.19 53.98 18.79
High CH
61.66 Peak H 48.97 73.98 25.01
2 483.66 -12.69
47.62 Average H 34.93 53.98 19.05
60.96 Peak \Y, 48.27 73.98 25.71
2 484.45 -12.69
46.65 Average \% 33.96 53.98 20.02
X Ant. Pol. : Antenna Polarization
X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain
X Result = Reading + Corr. Factor
> Margin = Limit - Result
9.4.1.3 802.11n(HT20)
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBuV/m) (dBpV/m) (dB)
Low CH
62.27 Peak H 49.00 73.98 24.98
2 389.96 -13.27
48.73 Average H 35.46 53.98 18.52
61.50 Peak \Y, 48.23 73.98 25.75
2389.48 -13.27
47.93 Average \Y, 34.66 53.98 19.32
High CH
59.38 Peak H 46.69 73.98 27.29
2 483.66 -12.69
45.15 Average H 32.46 53.98 21.52
61.85 Peak \Y, 49.16 73.98 24.82
2 483.56 -12.69
46.88 Average \Y, 34.19 53.98 19.79

X Ant. Pol. : Antenna Polarization

X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain

X Result = Reading + Corr. Factor

X Margin = Limit — Result
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9.4.2 Test data for Spurious & Harmonic
9.4.21 Measurement Results for below 30 Mz
9.4.21.1 802.11b
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBuv/m) (dBuV/m) (dB)
Low CH
It was not found any emissions peaks found from the EUT.
Mid CH
It was not found any emissions peaks found from the EUT.
High CH
It was not found any emissions peaks found from the EUT.
X Ant. Pol. : Antenna Polarization
X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain
X Result = Reading + Corr. Factor
X Margin = Limit — Result
9.4.21.2 802.11g
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBuv/m) (dBpV/m) (dB)
Low CH

It was not found any emissions peaks found from the EUT.

Mid CH

It was not found any emissions peaks found from the EUT.

High CH

It was not found any emissions peaks found from the EUT.

X Ant. Pol. : Antenna Polarization

X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain
X Result = Reading + Corr. Factor

X Margin = Limit — Result

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E210866-0A
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9.4.2.1.3 802.11n(HT20)

Frequency

(MHz)

Reading
(dBuV)

Detector

Ant. Pol.
(HV)

Corr. Factor

(dB)

Result

(dBuV/m)

Limit
(dBuV/m)

Margin
(dB)

Low CH

It was not found any emissions peaks found from the EUT.

Mid CH

It was not found any emissions peaks found from the EUT.

High CH

It was not found any emissions peaks found from the EUT.

X Ant. Pol. : Antenna Polarization

X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain
X Result = Reading + Corr. Factor

X Margin = Limit — Result
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9.4.2.2 Measurement Results for below 1 Gz
9.4.2.21 802.11b
aﬂ.-
70t
ﬁﬂ--
FCC Pan 158 Class_B Below 18
m._
-l . :
m
E 40 |
R $ 3
o < - , $
: i ¢ -
_ |J“ ' .r'-l- il
207 { | , - Lol
T!ﬂ"‘hl., Ko Kt ""‘l"*‘.! ,Iy.l fi oL el ALy
. " II. ! b | |||i.:e|b_|| I P ot
P B 1 PR
T ) T .hlﬁ"rl.,,r i.‘w'l‘""' il
1] 1 f —— t t t i t — i
30m 50 GO B0 100M 200 300 400 500 Boo 16
Freguency in Hz
Final Result
Frequency | QuasiPeak | Limit | Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dByVim) | (dB) | Time | (kHz) | (cm) (deg) | (dB)
149.989000 28.32 43.50 15.48 | 1000.0 120.000 2000 | H 0.0 -24.2
349.906000 27.49 46.00 168.51 | 1000.0 120.000 1000 | H 337.0| -15.9
450.107000 42.22 46.00 3.78 | 1000.0 120.000 1000 | H 1340 -14.3
550.114000 34.58 46.00 11.42 | 1000.0 120.000 100.0 | V 3300 -12.3
843830000 32.79 46,00  13.21) 10000 1200001 1000 |V 0o _-10.8
L T743.740000 23.03 46.001 16.871 1000.0 1200001 10001V 17501 -8.8)
Low CH
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m =
m -
ﬂ'ﬂ"
' FCC Par 158/ Class. B Below 16
m -
s | |
3 40 I ;
X
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g F |
ﬂﬂ B 5 i
i 'd ¢ |
B | I Jak
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20+ L .‘. - J ¥
. i | I | k) e
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101 ;'-.-.Ili r "-' LI ‘l"l Wy ~ L
Yo
] t } t — t t t i t t — {
3om 50 B0 BO 100M 200 300 400 500 800 16
Freguency in Hz
Final Result
Frequency | QuasiPeak | Limit | Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dBuV/im) | (dB) | Time | (kHz) | (cm) (deg) | (dB)
145.989000 28.53 43.50 14.87 | 1000.0 120.000 | 200.0 1 H 0.0 -24.2
249.899000 20.40 46.00 25.60 | 1000.0 120.000| 100.01H 62.0 -18.7
350.003000 27.86 4&.00 18.14 | 1000.0 120.000 | 3001 |H 47.0| -158
448.816000 41.73 45.00 4.27 | 1000.0 120.000 | 100.0|H 71.0( -14.3
_____550.114000 36.01 Eﬂj&.ﬁ.ﬂmaﬂ 120.000 ] 10001V 338.0 123 ]
649830000 31.66 46,00 | 100001 120000 10001V 12701 -10.9)
Mid CH
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m._
704
m--
FEC Pan 158:Class. B Bsow 15
|
3 i | +
E
O $ H
m-- 1
[ & |f
L il ! I I. sl
- ‘ | vk | ] .
0 ,I#r*.’ AL .'I":I-JJII h’! | | !
E AR 1 ! | -ul-‘“.mlll 1 ; =T -
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o t . —— } t } f } —+— i
30m 50 B0 BO 100M 200 300 400 500 BOD 1G
Freguency in Hz
Final Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) {dBuVim) | (dBpVim) | (dB) Timo (kHz) {cm) {deg) (dB)
{ms)
150.086000 27.21 43.50 16.29 | 1000.0 120.000 200.0 | H 0.0 -24.2
350.003000 28.74 46.00 17.26 | 1000.0 120000 | 100.0|H 320.0| -159
4459.816000 41.7T8 46.00 4.22 | 1000.0 120.000 100.0 | H 320.0] -14.3
549.920000 34.92 46.00 11.08 | 1000.0 120.000 | 100.0 |V 326.0| -12.3
____650.218000 30.98 46001 15021 10000 1200001 100.0 |V 23801 -10.9 ]
____750.031000 29.47 46001 16.53] 10000 120000/ 10001V 180.0 5.8 |
High CH
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94222 802.11g

T+ FLis Har 158 Glass B Heldow 1L

8

Level in dBuvim
&

8
&
e

101 a1l i i'lm.-.v;'._ T

L T
30M 50 & BO  100M 200 300 400 500
Frequency in Hz

Final Result

Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MiHz) (dByVim) | (dBuV/im) | (dB) | Time | (kHz) | (cm) (deg) | (dB)
145.892000 24.76 43.50 18.74 | 1000.0 120.000| 2001 |H 0.0 -24.2
350.100000 27.38 46.00 18.61 | 1000.0 120.000| 300.0 | H 44.0] -15.9
445.548000 3716 46.00 8.84 | 1000.0 120.000| 1001 | H 65.0 | -14.3
450.010000 4213 46.00 3.87 | 1000.0 120.000| 1001 | H 328.0| -14.3

___550.017000 34,53 4600 11471100001 1200001 100.1 .V 25,01 -12.3
649.927000 33.90 46001 12101 1000.0 1200001 10011V 354.0) -10.9;
Low CH
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30M 50 B0 B0 100M 200 300 400 500 800 1G
Freguency in Hz
Final Result
Fraguency QuasiPeak Lirmit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dBpVim) | {dB) | Time (kHz) (em) (deg) | (dE)
149.98%9000 28.41 43.50 16.09 | 1000.0 120.000 20041 | H 0.0 -24.2
349.906000 26.30 46.00 19.70 | 1000.0 120.000 1001 | H 268.0( -15.9
450.010000 41.81 46.00 4.19| 1000.0 120.000 1001 | H 78.0| -14.3
550.114000 35.72 46.00 10.28 | 1000.0 120.000 1001 |V 333.0( -123
6498300001 = 3306) 4600 1294 1000.0 120.000 10011 ¥ 358.0 | -10.9]
_____743.837000 29.83 46001 1617 1000.0 120,000 10011YW 174.0 -8.8 |
Mid CH
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a30m 50 6O 80 100M 2003 300 400 500 800 116G
Frequency in Hz
Final Result
Frequency QuasiPeak | Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBpV/m) | (dB) | Time | (kHz) | (cm) (deg) | (dB)
149.892000 23.67 43.50 18.83 | 1000.0 120000 300.0 | H 0.0 -24.2
250.083000 22.68 46.00 23.32 | 1000.0 120.000 1001 | H 240.0 | -18.7
A50.100000 28.45 46.00 17.85 | 1000.0 120.000 100.1 | H 311.0| -15.9
449.913000 43.33 46.00 2.67 | 1000.0 120.000 100.1 | H 303.0 | -14.3
__B498230001 35322 4600 10.78! 1000.0 1200001 1001 1Y 3440 123
49830000 21.65 46001 14381 10000)  120.000( 10011V 200.0| -10.9
High CH
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9.4.2.2.3 802.11n(HT20)
aﬂ._
m._
m--
.- FCL- Par 158 Class_B_ Below 105
el |
= s
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E 40
R
Rl &k a7 A
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Final _Result
Frequency | QuasiPeak Limit | Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
MHz) (dByVim) | (dBpVim) | (dB) | Time | (kHz) | (cm) (deg) | (dB)
149.892000 24.8% 43.50 18.61 | 1000.0 120.000| 200.0|H 18.0 | -24.2
349.906000 25.54 46.00 20.46 | 1000.0 120000, 300.0|H g0.0| -158
445 548000 33.88 45.00 12.12 | 1000.0 120000 4100.0|H B7.0| -143
449.913000 43.10 45.00 2.90 | 1000.0 120.000 100.0 | H 319.0 | -14.3
5502110001 3392 4600 12.08| 1000.0 1200001 1000V 20,0 -12.3)
| 643.927000 32,43 4600 13.581 1000.0 120000 10001V j26.0| -10.9)
Low CH
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Freguency in Hz
Final Result
Frequency | QuasiPeak | Limit | Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBpVim) | (dB) | Time (kHz) (cm) (deg) (dB)
149.892000 24.04 4350 19.46 | 1000.0 120.000 | 200.0|H 158.0| -24.2
350.003000 27.78 46.00| 18.22 | 1000.0 120.000 | 100.0 |H 282.0| -15.9
450.204000 40.34 46.00 5.66 | 1000.0 120.000] 100.0/H 327.0| -14.3
549.823000 34.91 46.00| 11.09] 1000.0 120.000 | 100.0 |V 51.0| -12.3
650024000 33,52 4600 12,48 1000.0 120,000 100.01V 310.0| -10.9
| T49.837000 28,05 46001 17,951 1000.0 120.000( 10001V 420 -B.8)
Mid CH
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Freguency in Hz
Final Result
Frequency QuasiPaak Lirnit Margin | Meas. | Bandwidth Hii_g!ll Pol | Azimuth | Corr.
(MHz) {dBuVim) | (dBpVim) | (dB) | Time | (kHz) | (cm) (deg) | (dB)
149.989000 28.38 43.50 15.12 | 1000.0 120.000 2000 | H 0.0] -24.2
249.899000 21.38 46.00 24 62 | 1000.0 120.000 1001 | H 51.0| -1a8.7
350.003000 28.36 46.00 17.64 | 1000.0 120.000 100.1 | H 300.0 | -15.9
445.913000 42.55 46.00 3.45| 1000.0 120.000 100.1 | H 134.0 | -14.3
| 550.017000 35.95 46001 1005 1000.0 120.0001 4004 |V 33301 -12.3)
650.121000 31.99 46 .00 14.01 | 1000.0 120.000 1001 1V 12201 -10.9 ]
High CH
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9.4.2.3.1 802.11b
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(VHz) (dBuVv) (H/V) (dB) (dBpV/m) (dBpV/m) (dB)
Low CH
64.91 Peak H 60.22 73.98 13.76
4 824.40 -4.69
51.19 Average H 46.50 53.98 7.48
59.26 Peak H 58.19 73.98 15.79
7 236.55 -1.07
45.40 Average H 44.33 53.98 9.65
66.52 Peak \Y, 61.83 73.98 12.15
4 824.35 -4.69
52.68 Average \Y, 47.99 53.98 5.99
65.23 Peak \Y, 64.16 73.98 9.82
7 235.65 -1.07
51.60 Average \Y, 50.53 53.98 3.45
Mid CH
61.41 Peak H 56.96 73.98 17.02
4874.10 -4.45
47.40 Average H 42.95 53.98 11.03
61.37 Peak H 60.35 73.98 13.63
7 310.80 -1.02
46.78 Average H 45.76 53.98 8.22
64.05 Peak \Y, 59.60 73.98 14.38
4 873.95 -4.45
49.88 Average \Y, 45.43 53.98 8.55
61.33 Peak \Y, 60.31 73.98 13.67
7 311.40 -1.02
47.36 Average \Y, 46.34 53.98 7.64
High CH
61.76 Peak H 57.47 73.98 16.51
4 923.85 -4.29
47.66 Average H 43.37 53.98 10.61
64.41 Peak H 63.44 73.98 10.54
7 386.10 -0.97
49.35 Average H 48.38 53.98 5.60
65.64 Peak \Y, 61.35 73.98 12.63
4924.0 -4.29
51.08 Average \Y, 46.79 53.98 7.19
64.97 Peak \Y, 64.00 73.98 9.98
7 386.10 -0.97
49.48 Average \Y, 48.51 53.98 5.47

X Ant. Pol. : Antenna Polarization

X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain

X Result = Reading + Corr. Factor

> Margin = Limit — Result
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9.4.2.3.2 802.11g
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBuV/m) (dBpV/m) (dB)
Low CH
64.35 Peak H 59.66 73.98 14.32
4 823.05 -4.69
48.60 Average H 43.91 53.98 10.07
64.55 Peak H 63.48 73.98 10.50
7 227.91 -1.07
4532 Average H 44.25 53.98 9.73
65.24 Peak \Y, 60.55 73.98 13.43
4 823.80 -4.69
47.54 Average \Y, 42.85 53.98 11.13
71.48 Peak \Y, 70.41 73.98 3.57
7 235.40 -1.07
51.04 Average \Y, 49.97 53.98 4.01
Mid CH
64.51 Peak H 60.07 73.98 13.91
4 876.95 -4.44
47.92 Average H 43.48 53.98 10.50
66.66 Peak H 65.64 73.98 8.34
7311.0 -1.02
47.35 Average H 46.33 53.98 7.65
66.50 Peak \Y, 62.05 73.98 11.93
4 872.95 -4.45
49.96 Average \% 45,51 53.98 8.47
69.64 Peak \Y, 68.62 73.98 5.36
7 311.50 -1.02
50.34 Average \% 49.32 53.98 4.66
High CH
67.45 Peak H 63.16 73.98 10.82
4 924.20 -4.29
50.98 Average H 46.69 53.98 7.29
68.93 Peak H 67.96 73.98 6.02
7 384.90 -0.97
49.93 Average H 48.96 53.98 5.02
64.97 Peak \Y, 60.68 73.98 13.30
4923.45 -4.29
48.93 Average \Y, 44.64 53.98 9.34
66.46 Peak \Y, 65.49 73.98 8.49
7 378.66 -0.97
46.88 Average \Y, 45.91 53.98 8.07

X Ant. Pol. : Antenna Polarization

X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain

X Result = Reading + Corr. Factor

X Margin = Limit — Result
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9.4.2.3.3 802.11n(HT20)
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBpV/m) (dBpV/m) (dB)
Low CH
65.88 Peak H 61.19 73.98 12.79
4 824.35 -4.69
49.37 Average H 44.68 53.98 9.30
62.66 Peak H 61.59 73.98 12.39
7 233.15 -1.07
45.96 Average H 44.89 53.98 9.09
67.98 Peak \Y, 63.27 73.98 10.71
4 821.75 -4.71
51.96 Average \Y, 47.25 53.98 6.73
65.73 Peak \Y, 64.67 73.98 9.31
7 240.95 -1.06
47.07 Average \Y, 46.01 53.98 7.97
Mid CH
64.40 Peak H 59.95 73.98 14.03
4 875.75 -4.45
46.94 Average H 42.49 53.98 11.49
64.13 Peak H 63.11 73.98 10.87
7 308.05 -1.02
46.33 Average H 45.31 53.98 8.67
65.17 Peak \Y, 60.72 73.98 13.26
4 875.70 -4.45
49.04 Average \Y, 44.59 53.98 9.39
67.51 Peak \Y, 66.49 73.98 7.49
7 311.20 -1.02
49.57 Average \Y, 48.55 53.98 5.43
High CH
66.57 Peak H 62.29 73.98 11.69
4 928.60 -4.28
50.16 Average H 45.88 53.98 8.10
69.10 Peak H 68.13 73.98 5.85
7 387.95 -0.97
50.34 Average H 49.37 53.98 4.61
65.82 Peak \Y, 61.54 73.98 12.44
4 928.30 -4.28
49.63 Average \Y, 45.35 53.98 8.63
68.09 Peak \Y, 67.12 73.98 6.86
7 384.05 -0.97
49.58 Average \Y, 48.61 53.98 5.37

X Ant. Pol. : Antenna Polarization

X Corr. Factor. : Antenna Factor + Cable Loss - Amplifier Gain

X Result = Reading + Corr. Factor

X Margin = Limit — Result
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10. Power Line Conducted Emission

10.1 Operating environment

Temperature 124 °C
Relative humidity 144 %

10.2 Measurement method
Standard : §15.207

10.3 Test setup

The EUT was placed on a wooden table, 0.8 m height above the floor. Power was fed to the EUT through a 50 Q
/50 yH + 5 Q Artificial Mains Network (AMN). The ground plane was electrically bonded to the reference ground
system and all power lines were filtered from ambient.

EUT LISN EMI Test Receiver
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10.4 Test data

Test date : 04. Mar. 2021
Operating mode : Transmit mode
Test Result : Pass

10.4.1 Measured Results & Graph

100 1
m —
m -
7O+
Table 2 _Clazs B ‘Voltage al Mains Pots OP
< B0 \ |
& L ‘ *
= &
£ Eot i Iabie 2 Class B Vollaoe af & ._*_—._ :_‘_.n
§ : 4 PR N
40+
L
aot® y
201
10+
0 } - e - ——— e - |
150k 300 400 500 B00 1M 2M M 4MEME B O10M 20M 3DV
Freguency in Hz
Final_Result
Fraquency QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Filter | Corr.
(MHz) (@Buv) | (dBwV) | (dBuv) | (dB) it (kHz) (dB)
0.165750 — 30.40 5517 24.77 5000.0 9.000 | L1 ON 2.9
0.165750 42.48 === 8517 22.69 5000.0 9.000 | L1 ON 29
0.584250 e 327 46.00 13.29 5000.0 9.000 | L1 ON 2.9
0.584250 41.12 — 56.00 14.88 5000.0 9.000 | L1 ON 2.9
15.477000 2 41.35| 5000 8,65 5000.0 | L1 ON 9.8
15.477000 49,98 —| 6000 10.02| 5000.0] 9,000 | L1 ON 9.8
20,694750 — 42.04| 5000 7.96| 50000]  9.000 L1 ON 2.9
20.694750 52.94 wee 60.00 7.06 | &000.0 9.000 | L1 ON 9.9
21.216750 — 44.41 50.00 5.59 5000.0 9.000 | L1 ON 10.0
24.216750 54.18 - 60.00 5.82 5000.0 9.000 | L1 ON 10.0
21.738750 e 43.69 50.00 6.31 5000.0 9.000 | L1 ON 10.0
21.738750 52.43 === 60.00 7.57 5000.0 9.000 | L1 ON 10.0
26.261250 e 42.13 50.00 7.87 5000.0 9.000 | L1 ON 10.0
26.261250 52.29 o 60.00 7.71 5000.0 9.000 | L1 ON 10.0
26.763250 - 41.47| s000| B53| 50000 9,000 | L1 ON 9.9
26. 783250 51.44 =-| 60,00 8.56 | 5000.0 80001 L1 ON 89

Live line
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-
i : —_———t : ———p——y - i
150k 300 400 500 200 1M 2M M 4MEMB 8 10M 200 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAvorage | Limit | Margin | Meas. | Bandwidth | Line | Filter | Corm.
(MHz) (dBpv) (dBpv) | (dBpV) | (dB) 1[:;; (kHz) (dB)
0.161250 — 27.21| 5540] 2819| s000.0 9.000 | N ON 9.9
0.161250 42.45 —-| 6540 22.95| s000.0 9.000 | N ON 9.9
0.577500 — 24.83| 46.00] 2117 s000.0 9.000 | N ON 9.9
0.577500 36.14 —| 5600 19.86] 5000.0 9.000 | N ON 9.9
15477000 — 3877 5000 11.23| 500000 9000 |N ON 9.8
15477000 46,87 —| BOO0]  13.13| 50000 8,000 N ON a8
. 15.993000 —_— 3832 5000 1168 650000[ 9000 N ON 9.8
15.999000 47.12 --| §000| 12.88| 5000.0 9.000 |N ON 9.8
20.694750 — 40.05| 50.00 9.95| 5000.0 5.000 | N ON 9.9
20.694750 50.34 --| 60.00 9.66 | 5000.0 5.000 | N ON 9.9
21.216750 — 41.40| 50.00 8.60| 5000.0 9.000 | N ON 10.0
21.216750 51.02 --| £0.00 8.98| 5000.0 9.000 | N ON 10.0
21.738750 — 41.59| 50.00 8.41| 5000.0 9.000 | N ON 10.0
21.738750 50.04 --| £0.00 9.96 | 5000.0 9.000 | N ON 10.0
L 26.261250 ax 40.44| 5000, 9.56| 60000 9000 (M ON 10.0
26,261250 50.25 -=-| 6000 8.75( 50000]  9.000|N ON 10.0
26.783250 = 39.64| 50.00 10.36| 5000.0 8.000 | N ON 8.3
26.783250 49.19 —| 6000 10.81] 5000.0 9.000 | N ON 9.9
Neutral line

- END OF REPORT.
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