NEY A
TEST REPORT

0| X|(page) : ( 1 )/( S(Total) 56 )

AN Ee ICRT-TR-E211380-0A
Report No. T i
7|43
TRUEN Co., Ltd.
48Xt | Name
Client F 2 Office 1309, Woolim e-Biz Center 1, 28, Digital-ro 33-gil, Guro-gu, Seoul,
Address Republic of Korea
A EES

o Wireless Home Camera
Sample description

[=1-1]
"f% _ TSC-221P
Type designation
d 74
,‘E’, - DC50V
Ratings
ANEEL B 2™ A "(Inside test) O A E(Field test)
Place of test FAX|(Address): 112, 113 Hwanggeum 3-ro 7beon-gil, Hagun-ri, Yangchon-eup, Gimpo-si, Gyeonggi-do, Korea
Agz|7t
=71z 17. June. 2021 ~ 18. June. 2021
Date of test
AgeE/gs
K FCC Part 15 Subpart C §15.247
Test Method/ltem
A Il
e Refer to 3. Test Summary
Test Results
4%} PlEH YRt
Tested b Technical Manager
2 ol | Y J 17
A M o /étjl’/ )
Affirmation G M/ S e o ﬁ
Name Yeong-Hwan, Hong (Signature) | Name Min-Gi, Son {Signature)
O ¢ ¥48M= 10| HSE A= ciet AlFZEn Lo
This is certified that the above mentioned products have been tested for the sample
O ? 43 ME KS QISO/IEC 17025 H EH= Q17| (KOLAS) It 20| Sl&LIC
The above test report is not related to accreditation by KS Q ISO/IEC 17025 and Korea Laboratory Accreditation
scheme.
O 9 8ME FHIA olojM Yo 59 gloj= L5 S0 sl A ELich
The test report is prohibited for some reproduction without the approval of the ICR.
!

2021. 06. 21 i

g B e N T Ty a
»

TA2|AL OLO| M & CHEO| A

The head of INTERNATIONAL CERTIFICATION REGISTRAR

i S L R

2 GHAMe T o2 G4B B2 ICR EHOIX[OM ZHsELCh
The authenticity of the test report can be checked on the G4B or ICR website.
F7\E YEAN SES B3327HL 112/ Tel: 02-6351-9001 ~ 6

ICRT-QPA-17-03 Rev.0 112, Hwanggeum3-ro 7beon-gil, Yangchon-eup, Gimpo-si, Gyeonggi-do, Korea / Tel: 02-6351-9001 ~ 6



I O] X[ (page) : ( 2 )/( S(Total) 56 )

Contents
1. Applicant & Manufacturer & Test Laboratory INfOrmation..........ccccccviiviieieiiin e 4
Y o o] o%= T T {0 1 =10 o S SSRR 4
1.2 Manufacturer INFOIMALION ..........cociiii ittt e e st e s te e s be e be et e eabeebeesbeesbeeteestesseeas 4
1.3 Test Laboratory INfOrMAtiON ..........cccoiiiiie ettt te s beste e e e e e e e st e tesresrenreaneas 4
2. Equipment under TESH(EUT) INFOIMALION .....c.ooiiiiiiiiieieieee ettt sttt sae e bt e sbesneeneas 5
2.1 GeNEral INFOMMIALION. ... ..ot et e s be e s be e sbeeabeesbeeaeesbeeebaebeesbesseesseestnesreesaeennas 5
2272 2o (o 11 o) 0 F= U 1) {04 4= LT o ISP 5
2.3 Mode of operation dUriNg the tEST ... bbb e 5
0 VT Yo [ o= 11T T 30 L PP 5
2.5 Reason of Additional MOl NAME...........oooi it be e be e re e s re e sbeenas 5
T =TS RS TE ] 1 0 =V YA TP PRPPRPP 6
3.1 Test Standards @nd FESUILS ..........cviiii e s et e et e e st e aaeeste e te e beesbeeseesraesreesreeseeenes 6
3.2 PUIPOSE OF TNE TEST ...ttt bbb bbb bbbt b st e b s b e s e b nb et benb e et e b et anes 6
G0 T = 1S] 1Y/ 1 T Yo L] o o Y 6
3.4 ConfIQUIation Of TEST SYSTEM......ciuiiiiitiiieiite ettt ettt et b e bbbt sr et et nr e e b e b e ebe e 6
IR I Y a1 (=T oL b= W (=T o [0 1T (=T =] | S 7
o U = To = To (U] o g aT=T 0 A0 g1 (=] APPSR 8
5. 6 dB BANAWIALN ..ottt et b e bt et et e et e he e be e ebe e beeabeahteebe e be e beebeerbesaeeeteenreenras 9
5.1 OPEerating ENVIFONMMIENT ......c.oiuiiiiiiteietiite ettt sttt sttt se bbbt ebesb e s e ebesb e s e ebesbe s e ebesb e st et e nb e st ebenre e ebenbeseebeanes 9
A \V =T LT 0 =T o gL oA 0 1= oo U 9
5.3 TS SBIUPD .ttt e R R bR R R R bR R R Rt e e nr e r bt er s 9
L = T] o - | - S TP 10
6. Maximum Conducted (Average) OULPUL POWET ..ottt e e srestessesneenes 15
(ST A @ T o= = 1a ] g To JH=1 01771 010 0= o OSSPSR 15
6.2 MeasuremMeENt MELNOM ...........cooiiiiie ettt e et e s te et e e be e s tessaesseesteesteebeeneeaneeenee e 15
5.3 TS SBIUD .ttt et bbbt b bR R e R R R R E R Rt Rt Rt Rt n e n e r e r e neene s 15
L = T] o - | - USSP 16
7. POWEE SPECIIAI DENSILY ......oiviiiiiieitieieeie ettt sttt et e et e s et e eeseesteseeeeeeseeneeseessesteseeaseaseaseeseenseneeneentesneanennes 17
4% R O o =] = 11 g To JH=1 01771 010 0= o OSSPSR 17
7.2 MeasuremMeNnt MELNOM ..........ccuiiiiiee ettt e et e et e s te et e e be e s teasaesseeateesteenbeanseaneeenee e 17
RS I I ST (0 o TSP T PP PR US PP PURPPPRPRORN 17
A =T o - | - USSP 18
T o] oo [8ex C=To IRS] o1 [ TN LSRN =1 41171 T oSSR 23
T A @ T =T = 1a ] g To JH=1 01771 010 0= o OSSO 23
8.2 MeasuremMeENt MELNOM ..o st et et e st e s te e be e be e s teasaesseesteesteebeaneeaneeenee e 23
8.3 TS SBIUP .ttt ettt bR R R R R R R R Rt Rt Rkt r e n e nr e nr e neene s 23
S T I ST o =\ - R 24
9. Radiated SPUMOUS EIMISSION ......coiuiiiiiitiieiite ettt sttt sttt bt eb ettt e s b e st et e st e s e ebe s e e s e abeseeseebe st eseabeseeseebennes 37
9.1 OPErating ENVIFONMMIENT ......ceitiieiiiieiiee ettt sttt ettt sttt e bt s b e e e bt e be st e bt s be e ebesbe st abesbe st eresbe e ebentens 37
0.2 MeasuremMeENt MELNOM ..........ccuiiiiii e e st e et e et esbe e be e be e s beeseesseesteesaeebeeneeaneensee e 37
9.3 TS SBIUP .ttt ettt r bbbttt et b bR R Rt R R R R R R R R R Rt Rt Rt Rt e e r b r e nr e neene s 37
LS I =TS o - | - USSP 39

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E211380-0A



I O[ x| (page) : ( 3 )/( E(Total) 56 )

10.Power Line CONAUCIEA EMISSION.......ciiviieiiieiie ettt ee e e ste st este e e esae st e testeaseeseeneeseessesbesbessaeseanseseeseestesresnennes 54
O @] o L= =il o TR =T 177 o] a1y g =T o A S PS 54
10.2 MEaSUremMENt MELTNOU .........c.oiiiii e s be e s te et e b e e ab e sbeesbeebe e s beeseesreesteesreennas 54
O TR B TS A== U ] o PP P R TPRTP 54
O B =T o = = L OSSPSR 55

Revision History

Issued Report No.

Issued Date

Revisions

Effect Section

ICRT-TR-E211380-0A

21-June-2021

Initial Issue

All

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E211380-0A



1. Applicant

| O| X|(page) : ( 4 )/( E(Total) 56 )

& Manufacturer & Test Laboratory Information

1.1 Applicant information

Applicant

TRUEN Co., Ltd.

Address

Office 1309, Woolim e-Biz Center 1, 28, Digital-ro 33-gil, Guro-gu, Seoul, Republic
of Korea

Contact Person

June ho, kang

Telephone No.

+82-070-8677-6000

Fax No.

+82-02-2108-1595

E-mail

jhkang@truen.co.kr

1.2 Manufactu

rer Information

Manufacturer 1

TRUEN Co., Ltd.

Address

1309, Woolim e-BIZ Center 1, 28, Digital-ro 33-gil, Guro-gu, Seoul, Republic of
Korea

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

Test Firm Registration 490614

Number

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E211380-0A
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2. Equipment under Test(EUT) Information

2.1 General Information

Product Name

Wireless Home Camera

Brand Name -

Model Name TSC-221P
Additional Model Name TSC-221NP
FCCID 2AZK3-TSC-221P
Power Supply DC5.0V

2.2 Additional Information

Equipment Class

DTS-Digital Transmission System

Device Type Stand-alone
Operating Frequency 2412 Mz ~2 462 Mz
RF Output Power 16.82 dBm

Number of Channel 11

Modulation Type

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

Antenna Type

PCB Antenna

Antenna Gain

3.56 dBi

Antenna Operating Mode

Single Antenna Equipment with only one antenna

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

- This is due to differences in dealerships.

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E211380-0A
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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
8§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%gggg gj)§§‘5.205 Radiated Spurious Emission X PASS
§15.207 Power Line Conducted Emission Y 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

34.1 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.

3.4.2 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-E211380-0A
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3.5 Antennarequirement

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.

3.5.1 Result: Pass

The transmitter has a FPCB Antenna. The directional gain of the antenna is 3.56 dBi.

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E211380-0A
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4. Used equipment on test

Description Model Name Serial Number Manufacturer Next Cal. (cycle)
Spectrum
X analyzer FSV40 101455 Rohde & Schwarz | 2022. 06. 16 (1Y)
X | Signal Generator SMB100A 180607 Rohde & Schwarz | 2022. 03. 03 (1Y)
[ | \Wideband Power NRP-Z91 103704 Rohde & Schwarz | 2022. 04. 15 (1Y)
X1 | DC Power Supply XDL 35-5P J00385373 Sorensen 2022. 03. 03 (1Y)
X Loop Antenna HFH2-Z2 100506 Rohde & Schwarz | 2021. 07. 22 (2Y)
TRILOG
X BROADBAND VULB9162 120 SCHWARZBECK | 2022.12. 15 (2Y)
ANTENNA
X RF Pre Amplifier SCuo08 100747 Rohde & Schwarz | 2022. 04. 14 (1Y)
DOUBLE-RIDGE
X WAVEGUIDE HF907 102556 Rohde & Schwarz | 2022. 08. 21 (1Y)
HORN ANTENNA
X RF Pre Amplifier SCuU18 102342 Rohde & Schwarz | 2022. 04. 14 (1Y)
X Horn Antenna LB-42-10-C-KF J202024625 AINFO Inc. 2022. 03. 04 (1Y)
X | RFPreAmplfir =~ AMFAF-18265 771846 MITEQ 2022 .03. 04 (1Y)
X Horn Antenna LB-28-10-C-KF J202024627 AINFO Inc. 2022. 03. 04 (1Y)
X | RF Pre Amplifier | AMF-4B-200400- 779919 MITEQ 2022 .03. 04 (1Y)
XI | EMI Test Receiver ESR26 101461 Rohde & Schwarz | 2022. 04. 14 (1Y)
X | EMI Test Receiver ESR26 101462 Rohde & Schwarz | 2022. 04. 14 (1Y)
X LISN ENV216 102194 Rohde & Schwarz | 2022. 04. 15 (1Y)
X | EMI Test Receiver ESR3 102119 Rohde & Schwarz | 2022. 04. 14 (1Y)
X ATTENUTOR WA76-20-1313 1633 WEINSCHEL 2022.03. 14 (1Y)

ICRT-QPA-17-03 Rev.0

X All test equipment used is calibration on a regular basis.
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5. 6 dB Bandwidth

5.1 Operating environment

Temperature : 25 °C
Relative humidity 146 %

5.2 Measurement method
Standard : 815.247 (a) (2)

5.3 Test setup

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-E211380-0A
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5.4 Test data

Test date :17. June. 2021
Operating mode : Transmit mode
Test Result . Pass

54.1 Measured Results

Modulation Type Channel (Frequency) Measured Value (Mz) Limit (kHz)
0 (2412 M) 8.571
802.11b 6 (2 437 M) 9.051
11 (2 462 i) 8.551
0 (2 412 i) 16.364
802.11g 6 (2 437 i) 16.368 at least 500
11 (2 462 i) 16.364
0 (2 412 i) 17.343
802.11n(HT20) 6 (2 437 Miz) 17.582
11 (2 462 M) 17.363

5.4.2 Measured Graph for 802.11b

Spectrum :%l

Ref Level 20,00 dBm @ RBW 100 kHz
Att 40de  SWT 56,9 ps @ VBW 300 kHz Mode Auto FFT
TDF
® 1Pk View
D3[1] -0.07 dB,
8.5710 MHz
10 dBém - R 11 M1[1] PP
D1 0570 dBme Bl ] A 23 2.4131790 GHz
M‘*‘JW M
-10 dBm Mﬂ %\WM

20 ﬁyﬂ \\

40 dBm
S0 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 2.413179 GHz 6.87 dBm
M2 1 2,407724 GHz 0.66 dBm
D3 M2 1 8.571 MHz -0.07 de

Low CH

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E211380-0A
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Spectrum I :%.1

Ref Level 20.00 dBm @ RBW 100 kHz
Att 40 dB SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
TDF
® 1Pk Yiew
D3[1] -0.56 dB
4 " 9.0510 MHz
10 dem =
mM1[1] 6.55 dBm
M2 WM’“’“\% . 2.4358610 GHz
N - = L i [13
odsm D1 0.550 dw - M
-10 dBm = J"IN M\'m =]
-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 2.435861 GHz 6,55 dBm
M2 | 1 2.432524 GHz 0,39 dBm
D3 M2 1 9.051 MHz -0.56 dB
Mid CH
Spectrum I :%.1
Ref Level 20.00 dBém @ RBW 100 kHz
Att 40 dB SWT 56.9 ps @ YBW 300 kHz Mode Auto FFT
TDF
® 1Pk View
D3[1] 0.20 dB
M1 8.5510 MHz
10 dBm WW 7.28 dBm
M2 3 2.4627790 GHz
JEBR=——D1 1.280 dBm AT i

-10 dBém /mﬁ, ’/WJJL 'H'V\qm \”\.r
-20de k\\.

-30 dBm \MW\

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz 1001 pts Span 20.0 MHz

Marker

Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
M1 | 1 2.462779 GHz 7.28 dém
Mz | 1 2.457664 GHz 0.54 dBm
D3 r2 1 8.551 MHz 0.20 dB

High CH

ICRT-QPA-17-03 Rev.0 Report No. ICRT-TR-E211380-0A
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5.4.3 Measured Graph for 802.11g

Spectrum | :%1

Ref Level 20,00 dBm @ RBW 100 kHz

Att 40dB  SWT 56,9 ps @ VBW 300 kHz Mode Auto FFT
TDF

@ 1Pk View

D3[1] 0.55 dB
16.3640 MHz
10 dém T M1[1] 4.13 dBm

M4 A

24057460 GHz
ST I ORGP VOO0 TSRO P AU JUPUN BUPU S IR VOUUN VOO O -
ﬂm -1.5870 dem = e u '”\L v e i 12 e gll
-10 dém M
N—Zﬁﬂ‘;\;ﬁ .

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 2.412 GHz 1001 pts
Marker
Type | Ref | Trc | X-value | y-value | Function | Function Result |
M1 1 2.405746 GHz 4,13 dBm
M2 1 2,403828 GHz -2.54 dBm
D3 M2 1 16.364 MHz 0.55 de

Span 20.0 MHz

Low CH

Spectrum | :%1

Ref Level 20,00 dBm @ RBW 100 kHz

Att 40dB  SWT 56,9 ps @ VBW 300 kHz Mode Auto FFT
TDF

@ 1Pk View

D3[1] 0.64 dB)
16.3683 MHz
10 d&m T M1[1] 4.74 dBm|

. 24307660 GHz
N dim IF"D{‘ ’:"1 é‘ﬁﬂKdéy;" L n}‘ru“(n o 'L.."\l\'r M“: '\‘dﬂ u A“_H Iﬁ e e Bt IIF\J-/IIHI o) A, |h\ LT ﬂ.,u\..n ﬂ.m IW.Y.N . :ﬁtl

-10 dem M
Lgﬁﬁjgéjl';)

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 1001 pts
Marker
Type | Ref | Trc | X-value | y-value | Function | Function Result |
M1 1 2.430766 GHz 4,74 dBm
M2 1 2.420828 GHz -2.05 dBm
D3 M2 1 16.3683 MHz 0.64 de

Span 20.0 MHz

Mid CH
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Spectrum I ué.:l

Ref Level 20.00 dBm @ RBW 100 kHz
Att 40 dB SWT 56.9 ps @ YBW 300 kHz Mode &uto FFT
TDF

® 1Pk View

D3[1] 0.42 dB)
16.3640 MHz
M1[1] 5.03 dBm

"I.mﬂm aobfl g ol A/m.ﬁ Aetoot J ,A.wnhrfm\-»f\.ﬁ"z»w nally nmﬂmmﬁmnwgfﬁg%‘gﬁﬁu oz

10 dem -
Mg A
1

O.dBm

-10 dBm, ‘\AV\/\
jw’}fsfn\w(v o

-30 dBém

-40 dBm

-50 dBém

-60 dém

-70 dBm

CF 2.462 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.455766 GHz 5.03 dem
e 1 2.453828 GHz -1.84 dém
D3 r2 1 16.364 MHz 0.42 dB

High CH

5.4.4 Measured Graph for 802.11n(HT20)

Spectrum | :%1

Ref Level 20,00 dBm @ RBW 100 kHz
Att 40 de SWT 56,9 ps @ VBW 300 kHz Mode Auto FFT
TDF
@ 1Pk View
D3[1] “0.70 dB
17.3430 MHz
10 dBm M1[1] M1 4.17 dBm
. 21195120 GHz
odemM2 | AL Iy ol ik Aol Ay | n
Yiin1 -1.8 pmAl TP A 1, A A e %47 L A AT VO A A AT I AL V.,uﬁ
.
-30 dBm
-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 2.419512 GHz 4,17 dBm
M2 1 2,403469 GHz -2.23 dBm
D3 M2 1 17.343 MHz -0.70 de

Low CH
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Spectrum I ué.:[

Ref Level 20.00 dBm @ RBW 100 kHz

Att 40 dB  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
TDF

® 1Pk Yiew

D3[1] -0.62 dB|
17.5820 MHz
M1[1] M1  4.51 dBm

a dprne [ 8 PR VSR N PR | A f o Al 2fpaas120 GHz

b an et i areri gt iy icums 17 e t e T
D1 -1.490 dBm 7

10 dBm

-10 dBm

0 dem \\“

-30 dBm

-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 2.444512 GHz 4,51 dBm ‘

M2 1 2.428229 GHz -1,63 dBm
D3 M2 1 17.582 MHz -0.62 d&

Mid CH

Spectrum I ué.:[

Ref Level 20.00 dBm @ RBW 100 kHz

Att 40 dB  SWT 56.9 ps @ VYBW 300 kHz  Mode Auto FFT
TDF

® 1Pk View

D3[1] 0.64 dB
17.3630 MHz
M1[1] 4.77 dBm

4L Jn\ A0 ﬁ..m 4 Mﬂ Ty Fia IIF\,n\-\wn An]“‘.r\...nl ﬁ ey ;‘l e n 2 5576!50 GHz

v

Y. ol
0 dpm=t=E ht - i ety it BT

10 dBm

0L AR
'

-10 d8m

0 dBm

-30 dBém

-40 dBm

-50 dBém

-60 dém

-70 dém

CF 2.462 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
M1 1 2.455766 GHz 4,77 dém
M2 | 1 2.453209 GHz -2.16 dBm
D3 r2 1 17.363 MHz 0.64 dB

High CH
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6. Maximum Conducted (Average) Output Power

6.1 Operating environment

Temperature 125 °C
Relative humidity 146 %

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

6.3 Test setup

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
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6.4 Test data

Test date
Operating mode

Test Result
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:17. June. 2021
: Transmit mode

. Pass

6.4.1 Measured Results

Measured Value

Modulation Type Channel (Frequency) (dBm) Limit (dBm)
0 (2 412 M) 15.14
802.11b 6 (2 437 M) 15.26
11 (2 462 MiHz) 15.31
0 (2 412 M) 16.28
802.11g 6 (2 437 M) 14.88 30 (1 Watt)
11 (2 462 ) 16.82
0 (2412 M) 16.19
802.11n(HT20) 6 (2 437 M) 14.69
11 (2 462 M) 15.61

ICRT-QPA-17-03 Rev.0
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7. Power Spectral Density

7.1  Operating environment

Temperature 125 °C
Relative humidity 146 %

7.2 Measurement method
Standard : 815.247 (e)

7.3 Test setup

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

Spectrum Analyzer EUT
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7.4 Test data

Test date
Operating mode

Test Result
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:17. June. 2021

: Transmit mode

. Pass

7.4.1 Measured Results

Modulation Type Channel (Frequency) Highesz;;iga' level Limit (dBm/3kkr)
0 (2412 W) 7,50
802.11b 6 (2 437 i) -6.40
11 (2 462 W) 6.27
0 (2412 W) 9.03
802.11g 6 (2 437 IHy) -8.46 8
11 (2 462 i) 8.14
0 (2 412 i) 043
802.11n(HT20) 6 (2 437 Ihy) 8.83
11 (2 462 i) 8.98

7.4.2 Measured Graph for 802.11b
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Spectrum I ué.:l
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7.4.3 Measured Graph for 802.11g
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7.4.4 Measured Graph for 802.11n(HT20)
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Spectrum ué.:l
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8. Conducted Spurious Emission

8.1 Operating environment

Temperature : 25 °C
Relative humidity .46 %

8.2 Measurement method
Standard : 8§15.247 (d)

8.3 Test setup

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 Test data

Test date :17. June. 2021
Operating mode : Transmit mode
Test Result . Pass

8.4.1 Measured Results

84.11 Signal level (dB m) for 802.11b
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8.4.1.2 Signal level (dB m) for 802.11g
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8.4.1.3 Signal level (dB m) for 802.11n(HT20)
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8.4.1.4 Unwanted Emissions In Non-Restricted Frequency Bands for 802.11b
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Spectrum
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8.4.1.5 Unwanted Emissions In Non-Restricted Frequency Bands for 802.11g
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8.4.1.6 Unwanted Emissions In Non-Restricted Frequency Bands for 802.11n(HT20)
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Band Edge for 802.11b
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8.4.1.8 Band Edge for 802.11g
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Att
TDF

&

Ref Level 15.00 dBm

35 dB

@ RBW 100 kHz

SWT 203.4 ps @ VBW 200 kHz Mode Auto FFT

® 1Pk Yiew

10 dem

M1[1]

0 dem

29.43 dBm
2.399480 GHz

-10 dBm

e

-20 dem

D1 -16.430

dBrm I

-30 dBém

-40 dBm

-50 dem

1k L
Ayl

-60 dBm

MWWW

-70 dBm

-80 dBm

CF 2.3775 GHz

1001 pts

Span 135.0 MHz

Low CH

Spectrum I

(=]

Ref Level 15.00 dBm

@ RBW

100 kHz

Att

35 dB

SWT 303.4 ps & VBW 300 kHz

Mode Auto FFT

TDF

® 1Pk Yiew

10 dem

M1[1]

0 dem

51.27 dBm
2.549420 GHz

-10 dBm

-20 dem

-30 dBém

g
",

-40 dBm
MW

M1

-60 dBm

bt

-70 dBm

-80 dBm

Start 2.43 GHz

Stop 2.565 GHz

ICRT-QPA-17-03 Rev.0

Report No. ICRT-TR-E211380-0A



| 0| X (page) : ( 36 )/( S(Total) 56 )
8.4.1.9 Band Edge for 802.11n(HT20)
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9. Radiated Spurious Emission

9.1 Operating environment

Temperature 124 °C

Relative humidity 145 %

9.2 Measurement method

Standard : §15.247 (d), 815.209, §15.205

9.3 Test setup
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 @z 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 Mz
\VAVAVAVAV AVAVAV AVAVAV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAV AV

Loop Antenna

i uls Tm Spectrum
Table [ <m

Receiver

Turn i1:ab|e 3m

Ground Plane
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9.3.2 30 MHz to 1 GHz

Broadband
Antenna

-t

|DUT| |
; T 3 Spectrum
Table 08m : Receiver
Turn :’I'able 3m 3 |
Ground Plane ‘
9.3.3 Abovel Gl
1~4m
|DPT| _ Horn
i Antenna
| >
Talble 15m ' Spectrum
i AAAAAAAANAAN [
TurniTable 3m ! I
! Ground Plane '
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9.4 Test data

Test date : 18. June. 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) (dBpV/m) (dB)
Low CH
81.30 Peak 68.20 73.98 5.78
2 389.88 -13.10
65.19 Average 52.09 53.98 1.89
High CH
80.04 Peak 67.45 73.98 6.53
24835 -12.59
61.75 Average 49.16 53.98 4.82
9.4.1.2 802.11g
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBpV) (H/V) (dB) (dBuv/im) (dBpV/m) (dB)
Low CH
81.22 Peak 68.17 73.98 5.81
2 389.96 -13.05
59.89 Average 46.84 53.98 714
High CH
83.22 Peak 70.63 73.98 3.35
24835 -12.59
62.33 Average 49.74 53.98 4.24
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Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBpv/m) (dBuvim) (dB)
Low CH
85.08 Peak 72.03 73.98 1.95
2 389.96 -13.05
48.73 Average 35.68 53.98 18.30
High CH
83.55 Peak 70.96 73.98 3.02
2483.5 -12.59
63.29 Average 50.70 53.98 3.28

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-E211380-0A
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9.4.2  Test data for Spurious & Harmonic
9.4.2.1 Measurement Results for below 30 WHz
9.4.2.1.1 802.11b
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(VMHz) (dBuv) (H/V) (dB) (dBpv/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.
9.4.2.1.2 802.11g
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBpV) (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.
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9.4.2.1.3 802.11n(HT20)

Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin

(MHz) (dBLV) (HIV) (dB) (dBLV/m) (dBLV/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
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9.4.2.2 Measurement Results for below 1 GHz
9.4.2.2.1 802.11b
w.p
70-»
w«h
4+ FCC Pan 158 Class_B_Below_1G
£”]
> - ]
@ ¥
3 | B . R ERERN
s } | '
0+ “1 l‘!\" | lll
i |
| o " | 4 YAl ‘iur' l‘f.“\ln' )20 o
O || LT
Ll v .A ¥ JL | ’l '.' “
10t H" i .'wk‘v“
0 + e . 1 . - e 4
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuVim) | (dBpVim) | (dB) 'f.l:‘f (kHz) (em) (deg) | (dB)
72.001000 36.04 40.00 3.96| 15000.0 120.000 999|V 176.0| -244]
350.003000 40.36 46.00 5.64 | 15000.0 120.000 999V 2430 -16.1
399.958000 36.43 46.00 9.57 | 15000.0 120.000 999|V 321.0| -15.2
450.010000 40.13 46.00| 5.87] 15000.0|  120. 999 |V 109.0| -14.4
5000620001 3742 4600 858! 150000 120,000 P9V 2430 1386
550.017000 40.06 46.00 5941 1500001 _ 120.000 ' 1890 -12.4)
Low CH
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FCC Pan 158 Class_B_Below_1G

w<>
s |
g [
240
3 |
3
w-h
4l
101
0 + + t +—t o + '3 + + + +—+ .
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
(MHz) (dBpVim) | (dBpVim) | (dB) : (kHz) (em) (deg) | (dB)
72.001000 36.47 40.00 3.53 | 15000.0 120.000| 999V 251.0] -24.4
\ 39.28 46.00 6.72 | 15000.0 120.000 9991V 282.0( -15.2
450.010000 40.78 46.00 5.22 | 15000.0 120.000 999V 135.0| -144
499.965000 39.40 46.00 6.60 | 15000.0 120.000 99.9|V 266.0| -13.6
550017000 42.86 46,00 3141 150000 120.000 991V 21001 -12.4
Mid CH
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80T
m"»
m-»
+ FCC Pant 158 Class_B_Below_1G
g mub
> TR
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wn—
204» H1 ||H‘
‘Ml
100-
0 —+ —t——+ + + + + +——+——+—+ ~
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final_Result
(MHz) (dByVim) | (dBpVim) | (dB) | Time (kHz) (em) (deg) | (dB)
72.001000 36.78 40.00 3.22| 15000.0 120.000 99|V 198.0| -244
350.003000 39.23 46.00 6.77 | 15000.0 120.000 999 |H 170.0| -16.1
1 40.56 46.00 5.44| 15000.0 120.000 99|V 2770 144
499.965000 40.09 46.00 5.91| 15000. 120.000 99|V 251. -13.6
L 550.017000 4148 46.00 4.521 15000.0 120.000 N9V 1980 -12.4
High CH
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9.4.2.2.2 802.11g

8

+ FCC Pan 158 Class_B_Below_1 r

J *

Level in dBpV/im
&

g

100M
Frequency in Hz
Final _Result
Frequency QuasiPeak Limit | Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dB) : (kHz) (cm) (deg) | (dB)
72.001000 36.47 40.00 3.53| 15000.0 120.000 99|V 3300 -244
00 36.99 46.00 9.01| 15000.0 120.000 999 |H 3440| 174
450.010000 39.36 46.00 6.64 | 15000.0 120.000 999 |H 210. -14.4
500.062000 37.99 46.00 8.01| 15000.0 120.000| 99.9|V 2480 -136
L 550.017000 41.50 46.00 4.501 150000 120.000 BVIIV 20701 -12.4
Low CH
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8

+ FCC Pan 158 Class_B_Belo»N_T;

Level indBpV/im
3
==

.-

"L

101

8

-

0 + +———t—+ t t + + +————+ {
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Final_Result

e e W e B e [ R B
(MHz) (dBUV/m) | (dByVim) e || e (deg) | (dB)
| 72.001000 3662 4000 338 15000.0[ 120.000] 999V 161.0] 244
332155000 3786  46.00] 8.14] 150000 120.000] 99.9[H 29.0] -17.0
450.010000 41.14 46.00 4.86 | 15000.0 120.000 99|V 136.0| -144
499.965000 4016  46.00] 5841 150000 120.000] s8]V 247.0] 136
[ 550,017000 41.45] 46001 4550 150000 120,000 e99lv 20601 -12.4]

Mid CH
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8

L

8

FCC Pan 158 Class_s_ueaow_lr

&

Level indBpV/im

s

mq

-
s

10t
0 Ll : ; Ll ; ; ; L ; LE Ll ; ; ;
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
| 72.001000 36.67 40.00 3.33| 15000.0 120000 999|V 1530| -244
__ 334.483000 37.45 46.00 8.55| 15000.0| 120000 999V 277.0| -16.8
399.958000 37.94 46.00 8.06 | 15000.0 120.000] 999V 304.0| -15.2
450.010000 41.67 46.00 4.33| 15000.0 120.000| 999V 127.0] -14.4
____550,017000 42,39 46001 361! 150000] 120000/ 999V 211.0] 124
High CH
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9.4.2.2.3 802.11n(HT20)

w--
70.»
w--
+ FCC Pan 158 Class_B_Be;0w_1r
m--
g l
K
gw
£
T
WN\JN
101 '
0 + + t t + t + t + +—t 1
30M 50 60 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
Frequency | QuasiPeak | Limit | Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBpVim) | (dB) : (kHz) (em) (deg) | (dB)
| 72.001000 36.76 40.00 3.24| 150000 120000 999|V 183.0| -24.4
| 321.291000 38.81 46.00 7.19| 15000.0 120.000] 999|H 193.0] 176
450.010000 41.50 46.00|  4.50] 15000.0 120.000 999V 130.0| -14.4
500.062000 37.80 46.00 8.20 | 15000. 120.000 999V 250.0| -13.6
550017000 4260 4600 3401 150000 1 9939V 196.0] -12.4]
Low CH
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700-
wq-
+ FCC Pan 158 Class_B_Bebo‘-a_T;
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0 + — + 1 + + f————t i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final_Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBuVim) | (dB) : (kHz) (cm) (deg) | (dB)
| 72.001000 36.55 40.00 3.45| 15000.0| 120000 999|V 298.0| -24.4
| 319.545000 38.59 46.00 741 150000 120000 998|H 00| -17.7
450.010000 40.23 46.00 5.77 | 15000.0 120.000| 999V 1440 -14.4
500.062000 37.41 46.00 8.59 | 15000.0 120.000] 999V 257.0| -13.6
550.017000 41.95 46.00 4051 15000.0 120.000 091V 20201 -12.4)
Mid CH
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80T
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mn-
+ FCC Pant 158 Class_B_Below_10G
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30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
(MHz) (dBuVim) | (dBpVim) | (dB) ‘l: (kHz) (cm) (deg) | (dB)
| 72.001000 36.47 40.00 3.53| 15000.0 120.000 999 |V 3300 -244;
| 350.003000 41.45 46.00 4.55| 15000.0 120.000 999V 267.0| -16.1;
450.010000 40.22 46.00 5.78 | 15000.0 120.000 99|V 1430 144
500.062000 37.79 46.00 8.21 | 15000.0 120.000 999|V 251.0| -13.6
550017000 4219 46001 3811 150000 1200001 9991V 1840 -12.4

High CH
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9.4.2.3 Measurement Results for Above 1 Gz
9.4.2.3.1 802.11b
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBpV/m) (dBuv/m) (dB)
Low CH
60.39 Peak 55.89 73.98 18.09
4 824.19 -4.50
48.93 Average 44.43 53.98 9.55
Mid CH
60.65 Peak 56.35 73.98 17.63
4 874.00 -4.30
49.07 Average 44.77 53.98 9.21
High CH
62.50 Peak 58.40 73.98 15.58
4 924.06 -4.10
51.11 Average 47.01 53.98 6.97
9.4.2.3.2 802.11g
Frequency Reading Detector Ant. Pol. Corr. Factor Result Limit Margin
(MHz) (dBuv) (H/V) (dB) (dBpv/m) (dBuv/im) (dB)
Low CH
55.38 Peak 50.88 73.98 23.10
4 824.80 -4.50
42.44 Average 37.94 53.98 16.04
Mid CH
58.26 Peak \% 53.96 73.98 20.02
4 875.05 -4.30
44.62 Average \Y, 40.32 53.98 13.66
53.13 Peak \% 51.83 73.98 22.15
7 308.55 -1.30
38.71 Average \% 37.41 53.98 16.57
High CH
61.55 Peak \% 57.45 73.98 16.53
4 923.46 -4.10
48.19 Average \% 44.09 53.98 9.89
54.80 Peak H 53.60 73.98 20.38
7 383.13 -1.20
40.61 Average H 39.41 53.98 14.57
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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) (dBuvim) (dB)
Low CH
54.51 Peak \Y, 50.01 73.98 23.97
4 825.35 -4.50
44.42 Average \Y, 39.92 53.98 14.06
49.39 Peak \Y, 47.99 73.98 25.99
7 238.92 -1.40
34.88 Average \Y, 33.48 53.98 20.50
Mid CH
56.84 Peak \Y, 52.54 73.98 21.44
4 869.21 -4.30
42.09 Average \Y, 37.79 53.98 16.19
51.93 Peak \Y, 50.63 73.98 23.35
7 309.65 -1.30
36.94 Average \Y, 35.64 53.98 18.34
High CH
60.83 Peak \Y, 56.73 73.98 17.25
4923.99 -4.10
47.91 Average \Y, 43.81 53.98 10.17
54.14 Peak \Y, 52.94 73.98 21.04
4942.70 -1.20
39.88 Average \Y, 38.68 53.98 15.30

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 : 815.207

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
Operating mode

Test Result

10.4.1 Measur
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: 07. May. 2021
: Transmit mode

. Pass

ed Results & Graph

100T
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80.-
701
- 60'\ Table 2_Clg
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E sof 2_Class § Voigge '@Mains Ports /
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3
40+ kS
30--
20+
1071
0 t t t —t—t—t—t t t t —t—t—t t t i
150k 300 400500 800 1M M M aM5M6 8 1OM 20M 30M
Frequency in Hz
Final Result
Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Filter | Corr.
(MHz) (dBuv) (dBpv) | (dBpv) | (dB) | Time (kHz) (dB)
9.127500 - 40.50 50.00 9.50 | 5000.0 9.000 | L1 ON 9.9
9.127500 50.51 - | 60.00 9.49| 5000.0 9.000 | L1 ON 9.9
Live line
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1001
w-»
80--
70.-
Table 2 Class B Vollage at Mains Ports QF
S - ’ I
S 501 . abe £ _Clgss & 1 orts_
§ - y
3
40-»
wqh
20-_
10.»
0 + ———t+—+—+—+—+ + +——+— - !
150k 300 400500 800 1M 2M  3M 4M 5M 6 20M 30M
Frequency in Hz
Final_Result
Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Filter | Corr.
(MHz) (dBpv) (dByv) | (dBpV) | (dB) | Time (kHz) (dB)
8.668500 - 21.76 50.00 22.24 5000.0 9.000 ON 9.8 |
8.668500 47.74 --| 60.00 12.26 | 5000.0 9.000 ON 9.8 |

Neutral line

- END OF REPORT.
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