INntertek

Total Quality. Assured.

Delta Electronics, Inc.

REPORT NUMBER
190900036TWN-001

ISSUE DATE
Sep. 18, 2019

PAGES
50

DOCUMENT CONTROL NUMBER

© 2019 INTERTEK



INntertek

Total Quality. Assured.
Test Report

Intertek Report No.: 190900036 TWN-001
Page: 1 of 50

Radio Spectrum
TEST REPORT

Applicant: Delta Electronics, Inc.
No.39, Sec. 2, Huandong Rd., Shanhua Dist., Tainan City 741,
Taiwan

Product: Wi-Fi module

Model No.:

RS9113-N00-S1C

Brand Name:

REDPINE SIGINALS

FCCID:

2ARTO-N00-S1C-1

Test Method/ Standard:

47 CFR FCC Part 15.247 & ANSI C63.10 2013
KDB 558074 D01 v04

Test By: Intertek Testing Services Taiwan Ltd.,
Hsinchu Laboratory
No. 11, Lane 275, Ko-Nan 1 Street, Chia-Tung Li,
Shiang-Shan District, Hsinchu City, Taiwan
\\\\\\QY/I/II/’/ %
C gty S S
e (TAF
T
{////—Q\\\b Testing Laboratory
iy LW 0597
Prepared and Checked by: Approved by:
P Vnrant  Wei
John Cheng Durant Wei
Engineer Engineer

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's
responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than
to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is
authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name or one of its marks for
the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test
results in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or
has ever been under an Intertek certification program.



iNntertek

Total Quality. Assured.
TEST REPORT

Intertek Report No.: 190900036 TWN-001
Page: 2 of 50

Revision History

Report No.

Issue Date

Revision Summary

190900036TWN-001

Sep. 18, 2019

Original report




INntertek

Total Quality. Assured.

Intertek Report No.: 190900036 TWN-001

TEST REPORT Page: 3 of 50

Table of Contents

SUMMATY OF TESE DA .uuvveieiiiiiiieiiiiiee ettt e e s sbae e e s s be e e s s sbae e e e ssabaeeeesnaseeeesnssenes 5
1. General INformMation ... e e e e e e e e e e e e e e eeas 6
1.1 ldentification Of the EUT ...ttt e e e e e e 6
A Y1 =Y g Yo e [=TYol o o) i o [PPSR 6
R N O] o 1=T o 4 To] o 1 gL To =TSP 7
1.4 POWEE SBTEING .. s 8
1.5 Peripherals @QUIPMENT ... ..uuiiiiiee et e e e e e e e e e e e e e seaarrereeeeeeeeennsrnaeees 8
2. Minimum 6 dB BandWidth .........eeeeiiiiieiece e e e 9
2.1 Instrument SEttiNg. ..., 9
B 11 o Lol =T 11 USSR 9
2.3 TSt DIagramM e, 9
B o o PR 9
2.5 Operating ENvironment CoONAItioN ......ccocciiiiiiciiiie e e e e ree e 9
2.6 TEST RESUIS ..eeeeeiiei ettt et e e e e e et r e e e e e e e e s arrreeeeeeeeeesnnnsnraeeeaeeeens 10
3. Maximum Peak Conducted OULPUL POWET .........oeiiiiieiiciieeiee et e e e 14
3.1 0Instrument Setting. ..o, 14
I [T o o Yol =T [ o USRS 14
3.3 TESt DIagramM e, 14
B X o 1 SRR 14
3.5 Operating Environment Condition .........cocccuiiiiiiee e 14
T [0 LT U SRR 15
4. POWET SPECLIAl DENSITY...uuvriiiiieeii ettt e e e e e e e st re e e e e e e e e e e anrreaeneeeeeeas 16
O R T A U [ =T 0 Y =] 1 = PPt 16
A 11 il o o T =T [ SRR 16
I =T 1= = = o PPt 16
I oY PR 16
4.5 Operating Environment CoNdition .........ooeii i e 16
S 1yl (=T U SRR 17
5. Emissions in Non-Restricted Frequency Bands .........coccvuvieeieeeeeieiiiiieeeeeeeeeecceiireeeeeeeeeeenanns 21
o R [ T o U] 0 =T (Y =] o o Y =N 21
oI [yl o o ol =T o [ PSR 21
5.3 TESt DIagram o, 21
LR S X o 1 SRR 21
5.5 Operating Environment Condition ..........coccuiiiiiiee e 21
LRI [0 LT U SR 22
6. Emissions in Restricted Frequency Bands (Radiated emission measurements) .................. 28
(ST R [ T o U] 0 =T Y=Y o of [ =N 28
LI 1=y o o ol =T o [ PSR 28

(ST T 1T Al DT = - o N 29



INntertek

Total Quality. Assured. Intertek Report No.: 190900036 TWN-001

TEST REPORT Page: 4 of 50
6.3.1 Radiated emission from 9kHz to 30MHz uses Loop Antenna: .......ccccveeeeecvveeeeennnennn. 29
6.3.2 Radiated emission below 1GHz using Bilog Antenna......ccccceevcccviieeeee e, 29
6.3.3 Radiated emission above 1GHz using Horn Antenna.......ccccoeeevccviieeeee e, 30
LI N oV PP PP PPPPPPRPPP 30
6.5 Operating Environment Condition .........cccccuviiiiiee i e 30
L SR =TS 2 (T ] PR 31

7. EMIisSioN 0N Band EAZE...cuuiiii ittt ettt e e e e e e e e e s et ran e e e e e e e enanes 36
7.1 Instrument Setting. ..., 36
7.2 TEST PrOCEAUIE ..coiueeiee ettt ettt ettt e et e e e st e e sttt e e e sttt e e e snreeeessantaeeesnnnreeeeas 36
7.3 Operating Environment Condition .........oocccuiiiiiiee e e e 36
T A TEST RESUILS ...ttt et e e sttt e e e sttt e e e s eareeeessnbeeeesnaneeeaeas 37

8. AC Power Line Conducted EMISSION ....ceeieiviieriiiiiieeieiieee e estteeeessiee e e esvaeee s e ssaeeessasaeeeenanees 44
8.1 Measuring instrument setting.......ccccoiiiii 44
S [Tl o o ol =To [ o PR 44
8.3 TESt DIagramM e, 44
S I oV PP P RO PP PPPPPPP 45
8.5 Operating Environment Condition .........occcciiiiiiiee i 45
BB TEST RESUILS ...ttt et e e sttt e e s sttt e e e s are e e e s sntaeeesnsaaeeeas 46

Appendix A: Test @qUIPMENTt TSt ... i e ee s 48

Appendix B: Measurement UnCertainty.....cccceeieicciiiiieiei ettt e e ee e e e 50



INntertek

Total Quality. Assured. Intertek Report No.: 190900036 TWN-001

TEST REPORT Page: 5 of 50

Summary of Test Data

Applicable Rule

Test Requirement (Section 15.247) Result
Minimum 6 dB Bandwidth 15.247(a)(2) Pass
Maximum Peak Conducted Output Power 15.247(b)(3) Pass
Power Spectral Density 15.247(e) Pass
Emissions In Non-Restricted Frequency Bands 15.247(d) Pass

Emissions In Restricted Frequency Bands

. . 15.247(d), 15.205, 15.209 Pass
(Radiated emission measurements)

Emission On The Band Edge 15.247(d), 15.205 Pass

AC Power Line Conducted Emission 15.207 Pass

Antenna Requirement 15.203 Pass
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1.1 Identification of the EUT

Product:

Wi-Fi module

Model No.:

RS9113-N00-S1C

Operating Frequency:

2412 MHz ~ 2462 MHz for 802.11b, 802.11g, 802.11n HT20

Channel Number:

11 channels for 2412 MHz ~ 2462 MHz

Frequency of Each
Channel:

2412+5 k, k=0~ 10 for 802.11b, 802.11g, 802.11n HT20

Access scheme: DSSS, OFDM
Rated Power: DC 3.3V
Power Cord: N/A

Sample receiving date: |Aug. 23, 2019
Sample condition: Workable

Test Date(s):

Aug. 28, 2019 ~ Sep. 09, 2019

1.2 Antenna description

Antenna Gain
Antenna Type

Connector Type

: 3.86 dBi
: Dipole antenna
:RSMA
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1.3 Operation mode

(1) TX mode: EUTuse " QCOM_V1.0 , entering test mode, and Touchscreen to change
different channel.

(2) With individual verifying, the maximum output power were found out 1 Mbps data rate
for 802.11b mode, 6 Mbps data rate for 802.11g mode, 13 Mbps data rate for
802.11n(HT20) mode, the final tests were executed under these conditions recorded in

this report individually.

802.11b ch6 chain0 802.11g ch6 chain0 802.11n(HT20) ch6 chain0

Data rate — Data rate A Data rate G
(Mbps) (dBm) (Mbps) (dBm) (Mbps) (dBm)

1 13.09 6 6.66 6.5 8.24
2 13.02 9 6.61 13 8.20
5.5 12.97 12 6.55 19.5 8.14
11 12.93 18 6.50 26 8.11
24 6.47 39 8.06
36 6.43 52 8.02
48 6.39 58.5 7.99
54 6.32 65 7.95

The signal is maximized through rotation and placement in the three orthogonal axes.

X axis Y axis
After verifying three axes, we found the maximum electromagnetic field was occurred at
X axis. The final test data was executed under this configuration.
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1.4 Power setting
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Mode Channel Frequency (MHz) Power setting
1 2412 18
802.11b 6 2437 18
11 2462 18
1 2412 11
802.11g 6 2437 11
11 2462 11
802.11n 1 2412 10
i 2437 1
(HT20) 6 > 0
11 2462 10
1.5 Peripherals equipment
Peripherals Brand Model No. | Serial No. Data cable
HP Probook -
Notebook PC HP 440 G3 N/A Other Mini USB 1 meter x 1
DC Power Supply| Twintex TP-1603C N/A N/A
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2.1 Instrument Setting
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Spectrum Parameter Setting
Detector Peak
RBW 100kHz
VBW =3 x RBW
Sweep Auto couple
Trace Allow the trace to stabilize.
Span Between two times and five times the occupied bandwidth
Attenuation Auto
2.2 Test Procedure
Step 1 The transmitter output was connected to the spectrum analyzer.

Step 2 Test was performed in accordance with clause 8.1 optionl1 of KDB 558074 DO1.

Step 3 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

2.3 Test Diagram

Aftenuator+
e a &
E ggg : DC block+
- | —

Sp-ectrum Analy;e-r

2.4 Limit

EUT

The minimum 6 dB bandwidth shall be at least 500 kHz.

2.5 Operating Environment Condition

Temperature (C) :

26

Relative Humidity (%) :

56

Test Date :

2019/9/9
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Chain 0
Mode Channel Fr?;fzr;cy L I::andz\;lldth (Il'\'nr::c) Test Result
1 2412 9.588 >0.5 Pass
802.11b 6 2437 10.011 >0.5 Pass
11 2462 9.128 >0.5 Pass
1 2412 16.538 >0.5 Pass
802.11g 6 2437 16.525 >0.5 Pass
11 2462 16.553 >0.5 Pass
1 2412 17.749 >0.5 Pass
S(%ZT'zlé)” 6 2437 17.773 >0.5 Pass
11 2462 17.744 >0.5 Pass
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Chain0: 6dB Bandwidth @ 802.11b Mode Ch 1

O Wide —+— Trig:FresRun
IFGain:Low #Atten: 6 dB

AMkr3 9.588 MHz
0.127 dB

Ref Offset 20 dB
10 dBiciv__ Ref 16.00 dBm
Log

Center 2.41200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
N T A2 A 7 VS

f o 9.688 MHz (8) 0.127 dB

T
1N [ 2.409 984 GHz 2.736 dBm
2 N f 2,406 951 GHz 3189 dBm
a2
4
5
8
7
8
g
10
"
12
usc

Chain0: 6dB Bandwidth @ 802.11b Mode Ch 6

02:45:37 PM SEp08, 20

-trum Al
! TRAL
enter Freq 2.437000000 GHz O ——— Tl
IFGain:Low #Atten: 6 dB
AMkr3 10.011 MHz
Ref Offset 20 dB 5
10 dBidiv_ Ref 16.00 dBm 0.229 dBj
Log
gy )
Center 2.43700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
L L L FUNCTON L FUNETON DT FUkCTIonvaLe
1N [ 2.434 984 GHz 3.225 dBm
2 N f 2431984 GHz 2771 dBm
2 f @ 10011 MHz (A} 02298
5
8
7
8
g
10
"
12
usa Tgsmamus

Chain0: 6dB Bandwidth @ 802.11b Mode Ch11

- Trig:FreeRun

PHO: Wide
IFGain:Low #Atten: 10 dB
AMEkr3 9.128 MHz
Ref Offset 20 dB
10 dBidiv_ Ref 20.00 dBm 0.324 dBj
Log
G ’
Center 2.46200 GHz Span 40.00 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
L e o~ T FUNCTIONVIDTR ] FTDsite ]
1 N f 2.458 984 GHz 2502 dBm
2 N f 2457 419 GHz -3.659 dBm
] A2 o 9.128 MHz (&) 0324 dB
5
8
7
8
9
10
"
12
usa
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Chain0: 6dB Bandwidth @ 802.11g Mode Ch 1

'02:33.02PM SEpUs, 20
TR

TP

TP

O Wide —+— Trig:FresRun
IFGain:Low #Atten: 10 dB
AMkr3 16.538 MHz
Ref Offset 20 dB %
10 dBidiv__ Ref 12.00 dBm -0.244 dB
Log
Al I
& % ¢
Center 2.41200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
[ % ] v [ FNCioN [ FUNCIONWIDIRL  RNCTonvae
2.415 360 GHz 5.513 dBm
24037T18GHz 12691 dBm
165638 MHz (A) 0244 dB

Chain0: 6dB Bandwidth @ 802.11g Mode Ch 6

-trum Al
! Ry 02-35:11PM SepI05, 20
000000 GF Tha
enter Freq 2.437000000 GHz O ——— Tl
IFGain:Low #Atten: 6 dB
AMkr3 16.525 MHz
Ref Offset 20 dB
10 dBidiv_ Ref 12.00 dBm -0.070 dB
Log
Center 2.43700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
L L L FUNCTON L FUNETONWIDTRDFURCTIonvAaLe
1N [ 2438232 GHz 5,223 dBm
2 N f 2428T12GHz 12213 dBm
2 f @ 16526 MHz (A)  0.070 dB
5
8
7
8
g
10
"
12
usa Tgsmamus

Chain0: 6dB Bandwidth @ 802.11g Mode Ch11l

- Trig:FreeRun

PNO: Wide
IFGain:Low #Atten: 6 dB
AMkr3 16.553 MHz
Ref Offset 20 dB
10 dBidiv__ Ref 12.00 dBm -0.389 dB
Log
4 g ¢
Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
[ % ] v [ FNChoN [ FUNCIONWDIRL  RNCTonvae
1N [ 2.464 728 GHz 5,348 dBm
2 N f 24537T1TGHz 12142 dBm
2 f @ 16553 MHz (A) 0389 dB
5
8
7
8
g
10
"
12
usc
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Chain0: 6dB Bandwidth @ 802.11n(HT20) Mode Ch 1

0231 16PM Sepis, 201
TR

TP
TP

- Trig:FreeRun

PNO: Wide
IFGain:Low

#Atten: 6 dB
AMKr3 17.749 MHz|
Ref Offset 20 dB -
10 dBidiv_ Ref 12.00 dBm 0.234 dBj
Log
4] I
9 - a4
Center 2.41200 GHz Span 40.00 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
[ v ] FUNCTION ] FUNCTONWIDTH] _ FUNCTIOHwALE |
1 N f 2.412 856 GHz <7.025 dBm
2 N f 2.403 103 GHz -12.840 dBm
] A2 o 17.749 MHz (&) 0234dB
5
8
7
8
9
10
"
12
s Lgsratus

Chain0: 6dB Bandwidth @ 802.11n(HT20) Mode Ch 6

02-29: 15PM Seps, 201
TRA

[Center Freq 2.437000000 GHz

- Trig:FreeRun e

FoamLow #Atten: 6 dB
AMkr3 17.773 MHz
Ref Offset 20 dB
10 dBidiv__ Ref 11.00 dBm -0.059 dB
Log
|
Center 2.43700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
[ 7 [ Fcrow JRmconwiRl Funcionvae ]

T
f 2438 232 GHz -7.801 dBm
f 2.428 094 GHz -13.782 dBm

17.773 MHz (&) 0.059 dB

Chain0: 6dB Bandwidth @ 802.11n(HT20) Mode Ch11

B B
02:26:12PM 58009, 2019

L RF S09_DC SENSE:INT]| ANLIGHOFF |
2000000 Avg Type: Log-Pw
ol Liceioa stz PNO: m!,,,, - Trig:Free Run A\::chvl':il: 0000
IFGain:Low #Arten: 10 dB
AMkr3 17.744 MHz
10 dBidiv ;;Ur;}:lguu?m 0.144 dB
5 Oy
b

Span 40.00 MH;

Center 2.46200 GHz

Sweep 4.00 ms (5001 pts)

#Res BW 100 kHz #VBW 300 kHz

1N f 2.464 096 GHz -7.166 dBm
2 N f 2463129 GHz -13.206 dBm

82 o) 17744 MHz () 0.144dB
4
5
8
7
8
9
10
1
12

[T

Page: 13 of 50
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3. Maximum Peak Conducted Output Power

3.1 Instrument Setting

Power Meter Parameter Setting
Bandwidth 65MHz bandwidth is greater than the EUT emission bandwidth
Detector Peak & Average

3.2Test Procedure
Test procedures refer to clause 9.1.3 peak power meter method and clause 9.2.3.2

measurement using a gated RF average power meter of KDB 558074 DO1.

3.3 Test Diagram

20 dB Attenuators

= &
?—“:’:L § -_ e "'"'l DC block+
e *

Power meter+ Power sensor+

3.4 Limit

For systems using digital modulation in the 2400-2483.5 MHz: 1 Watt (30dBm)

3.5 Operating Environment Condition

Temperature ('C) : 26

Relative Humidity (%) : 56

Test Date : 2019/9/9
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3.6 Test Results
Single Tx
Total |MaximumMaximum
Frequency Output Power power power | Limit | Margin
Mode | Channel (MHz) PO\(A;:rn(‘.;\V) (AV) (PK) (PK) |(dBm)| (dB)
(mW) (dBm) (mW)
1 2412 12.98 19.86 16.28 42.46 30 |-13.72
802.11b 6 2437 13.09 20.37 16.44 44.06 30 |-13.56
11 2462 13.34 21.58 16.70 46.77 30 |-13.30
1 2412 6.47 4.44 15.86 38.55 30 | -14.14
802.11g 6 2437 6.66 4.63 16.08 40.55 30 |-13.92
11 2462 6.89 4.89 16.23 41.98 30 |-13.77
1 2412 7.96 6.25 17.02 50.35 30 |-12.98
8(E|ZTzlé)n 6 2437 8.24 6.67 17.35 54.33 30 |-12.65
11 2462 8.50 7.08 17.67 58.48 30 |-12.33
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4. Power Spectral Density

4.1 Instrument Setting
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Spectrum Function Setting
Detector Peak
RBW =3 kHz
VBW =3 x RBW
Sweep Auto couple
Trace Max hold
Span 1.5 times x 6dB bandwidth
Attenuation Auto

4.2 Test Procedure

Step 1 | Test procedure refer to clause 10.2 method PKPSD (peak PSD) of KDB 558074 DO1.

Step 2 | Using the maximum conducted output power in the fundamental emission

demonstrates compliance. The EUT must be configured to transmit continuously
at full power over the measurement duration.

Step 3 | Use the peak marker function to determine the maximum amplitude level within

the RBW.

4.3 Test Diagram

Aftenuator+

— < &o

E ggﬁg DC blocks
i EUT
Spectrum Analyzer

4.4 Limit

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time

interval of continuous transmission

4.5 Operating Environment Condition

Temperature (‘C) :

26

Relative Humidity (%) :

56

Test Date :

2019/9/9
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Single TX
Frequenc RBW PSD in PSD in 3kHz Limit | Margin
MERS G (I?/IHz) ! factor 10kHz (dBm) (mw) | (dBm) (ng)
1 2412 5.23 -6.11 -11.34 0.07 8 -19.34
802.11b 6 2437 5.23 -4.57 -9.80 0.10 8 -17.80
11 2462 5.23 -5.59 -10.82 0.08 8 -18.82
1 2412 5.23 -13.68 -18.91 0.01 8 -26.91
802.11g 6 2437 5.23 -12.14 -17.37 0.02 8 -25.37
11 2462 5.23 -12.60 -17.83 0.02 8 -25.83
1 2412 5.23 -11.95 -17.18 0.02 8 -25.18

802.11n
(HT20) 6 2437 5.23 -12.21 -17.44 0.02 8 -25.44
11 2462 5.23 -13.81 -19.04 0.01 8 -27.04

Notel: RBW Correction = 10*log(10kHz/3kHz) = 5.229
Note2: PSD in 3kHz = PSD in 10kHz — RBW Correction
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Chain0: Power Spectral Density @ 802.11b Mode Ch 1

Ref Offset 20 dB

10dBrdlv - Ref 14.00 dBm
Log

O Wide —+— Trig:FresRun
IFGain:Low #Atten: 6 dB

F
#Avg Type: RMS
Avg|Hold: 20120

Mkr1 2.413 488 GHz
-6.113 dBm

Center 2.41200 GHz
#Res BW 10 kHz

=

#VBW 30 kHz

Span 30.00 MHz
Sweep 287 ms (10001 pts)

Chain0: Power Spectral Density @ 802.11b Mode Ch 6

L RE 509 DC (SENT] AALIGHORE |
#Aug Type: RMS
SR SO R 1o Frasun AvaHora: 2020
IFGain:Low #Atten: 6 dB
MKr1 2.435 995 GHz
Ref Offset 20 0B
[ggeid_Ref 14.00 dBm -4.569 dBm
! 1
Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
s genamus|

Chain0: Power Spectral Density @ 802.11b Mode Ch11l

L R 500 DC (SENT] AALIGHORE |
#Aug Type: RMS
Sty et o OO PNO-Wide —— Trig:Free Run AvgiHold: 20120
IFGainLow #hcten: 6 4B
Mkr1 2.464 979 GHz
ef Offset 20 dB
10 dBldiv 12.00 dBm -5.584 dBm
Log
Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
s Igsrarus
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Chain0: Power Spectral Density @ 802.11g Mode Ch 1

L R S00 DC SENGENT] ARGHORE |

#Avg Type: RMS

enter Freq Z412000000GHz ] L o Hava Tipe: BU

IFGain:Low #Atten: 6 dB
MKr1 2.409 480 GHz
Ref Offset 20 dB
luoﬁn;:rdp. Ref 5.00 dBm -13.683 dBm
|
|
{
Center 2.41200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
s genamus|

Chain0: Power Spectral Density @ 802.11g Mode Ch 6

L R S00 DC SENGENT] ARGHORE |
#Avg Type: RMS
enter Freq Z437000000GHz ] = L o Hava Tipe: BU
IFGain:Low #Atten: 6 dB
MKr1 2.441 359 GHz
Ref Offset 20 dB
luoﬁn;:rdp. Ref 6.00 dBm -12.142 dBm
|
J
Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
s genamus|

Chain0: Power Spectral Density @ 802.11g Mode Ch11

L RFS00 DC SENGENT] ARGHORE |
#Avg Type: RMS
Sty et o OO G- Wide —» Trig:Free Run Av:fHoﬁ:.ma
IFGain:Low #Atten: 6 dB
MKr1 2.466 359 GHz
Ref Offset 20 dB
luoﬁn;:rdp. Ref 7.00 dBm -12.598 dBm
r
Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
s genamus|
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L 3 ETIE
enter Freq 2.412000000 GHz

NSEINT]

2 CFF
#hvg Type: RMS

Intertek Report No.: 190900036 TWN-001

Chain0: Power Spectral Density @ 802.11n(HT20) Mode Ch 1

02:31:34PM 56909, 2009
[ EERED

BHO: Wide —»— Trig:Free Run Avg|Hold: 2020 v TR
IFGain:Low #Atten: 6 dB et
Mkr1 2.411 355 GHz
Ref Offset 20 dB
QUOEIEM\'- Ref 6.00 dBm -11.949 dBm
|,

Center 2.41200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
= [

Chain0: Power Spectral Density @ 802.11n(HT20) Mode Ch 6

L RF ETE
enter Freq 2.437000000 GHz

NSEINT]

02:29:34 PM 5605, 2019
[ EERED

2 CFF
#hvg Type: RMS

NG w!“ —»- Trig:FreeRun AvglHold: 2020 TYPE[M sttt
IFGain:Low #Atten: 6 dB et
MKr1 2.438 233 GHz
Ref Offset 20 dB

luogt:rdp. Ref 4.00 dBm -12.212 dBm
Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
s genamus|

Chain0: Power Spectral Density @ 802.11n(HT20) Mode Ch11l

L 3 ETE
enter Freq 2.462000000 GHz

SENSE:INT]|

y

02:26:51PM 56009, 2019
[ EERED

CFF
#hvg Type: RMS

G- Wide —» Trig:Free Run AvglHold: 20120 TP |
IFGain:Low #Atten: 6 dB et
MKkr1 2.461 031 GHz
Ref Offset 20 dB
luogt:rdp. Ref 5.00 dBm -13.808 dBm
f

Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
s genamus|
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5. Emissions in Non-Restricted Frequency Bands

5.1 Instruments Setting

Spectrum Function Setting Setting
(Reference Level) (Emission Level)
Detector Peak Peak
RBW =100 kHz =100 kHz
VBW =3 x RBW =3 x RBW
Sweep Auto couple Auto couple
Trace Max hold Max hold
Span = 1.5 time 6dB bandwidth
Attenuation Auto Auto

5.2 Test Procedure

Step1l The procedure was used in antenna-port conducted and connected to the
spectrum analyzer.

Step2  Set instrument center frequency to center frequency.

Step 3  Use the parameter configured in clause 5.1 to measure.

Step4  Use the peak marker function to determine the maximum amplitude level.

5.3 Test Diagram

_ . Attenuator+
— = =3 L
' % ! DC blocke
a LT ri ; E U T

SEectrum Analyzer

5.4 Limit

The peak output power measured in any 100 kHz bandwidth outside of the authorized
frequency band shall be attenuated by at least 20 dB relative to the maximum in-band peak
PSD level in 100 kHz

5.5 Operating Environment Condition

Temperature ('C) : 23
Relative Humidity (%) : 61
Test Date : 2019/9/9
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5.6 Test Results

Chain0: Conducted Spurious @ 802.11b Mode Ch 1

L RE 509 DC SENSEINT)| AALIGHORE |
#Avg Type: RMS
Sy OO BHO: Wide —»— Trig:Free Run AvgiHold: 1010
IFGainLow #hcten: 6 4B
Mkr1 2.410 007 & GHz
Ref Offset 20 dB
[ggeid_Ref 16.00 dBm 1.424 dBm
|
Center 2.412000 GHz Span 14.38 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
= [
. .
Chain0: Conducted Spurious @ 802.11b Mode Ch 1
g Type: RMS
PO Fast >~ Trig:FreeRun Avg|Hold: 10H0
IFGain:Low #Asten: 6 4B
Mkr1 2.411 5 GHz
Ref Offset 20 dB
10cEidy__Ref 16.00 dBm 1.096 dBm
og
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
B ———— T 1] —t 1 —
N f 24115 GHz 1.096 dBm
2
3
a
5
[
7
8
a9
10
1
12
= Tgsmans

Chain0: Conducted Spurious @ 802.11b Mode Ch 6

e b ALTGH

L RFS00 - DC
#Avg Typs: RMS
enter Freq 2.437000000 GHz — w!u. o TrigFreeRun !v‘;lﬂHo‘l‘::.WHﬂ
IFGain:Low #Atten: 6 dB
Mkr1 2.438 961 2 GHz
Ref Offset 20 dB
QUOEIEM\'- Ref 16.00 dBm 1.535 dBm

Center 2.437000 GHz Span 15.02 MHz
#Res BW 100 kHz #VBW 300 KHz Sweep 2.67 ms (40001 pts)

=
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Chain0: Conducted Spurious @ 802.11b Mode Ch 6

ALIGH CFF | 02:47:31PM 56009, 2019
#hvg Type: RMS

NG Fost —+-  Trig: Frae Run AvglHold: 1010 Tree e
IFGain:Low #Atten: 6 dB terlF
Mkr1 2.434 6 GHz|
Ref Offset 20 dB

10cEidy__Ref 16.00 dBm 0.599 dBm)
og

Start 30 MHz Stop 25.00 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts|

Em | FuncTion L FUNCTIONWIDTRL__FUNCTIONVALDE |

N f 24346 GHz 0599 dBm
2
§
a
5
8
7
8
3
10
1
12
= Tgsmans

Chain0: Conducted Spurious @ 802.11b Mode Ch11l

503

L 3
enter Freq 2.462000000 GHz

SENSE:INT] AALIGHORE | 02:43:48 PM 5800, 2019
#hvg Type: RMS TRacE

Ref Offset 20 dB
QUOEIEMW Ref 16.00 dBm

PNO:
IFGain:Law #Atten: 6 4B

Wide —»~ Trig:FreeRun Avg|Hold: 10H0

MKr1 2.460 487 4 GHz
2.044 dBm

Center 2.462000 GHz
#Res BW 100 kHz

=

Span 13.60 MHz

#VBW 300 KHz Sweep 2.67 ms (40001 pts)

Chain0: Conducted Spurious @ 802.11b Mode Ch11l

nducted Spurious_Yc'F WiFi Module,

Agilent Spectrum An
L

[Marker 1 2.460828500000 GHz

O:Tast —+- Trig:FreeRun

802.11b_Chain0_Ch1 8
AINT] LGN |
#hvg Type: RMS
Avg|Hold: 10H0 T

PNO:
IFGainLow #Arten: 6 dB LET|
Mkr1 2.460 8 GHz|
Ref Offset 20 dB
[0 cnidiy__Ref 16.00 dBm 2.456 dBm)
cg 4
Start 30 MHz Stop 25.00 GHz!
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
Em [ FURCTION D FUNCTIONWIDTRT FUNCTIONVALLE
N f 24608 GHz 2.456 dBm
2
3
4
5
8
7
8
9
10
"
12
usa Igsmarus
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Chain0: Conducted Spurious @ 802.11g Mode Ch 1

L R |s0g DC =T — AnGHOE |
#Avg Type: RMS
Sy OO BNO:Wide —»— Trig:Free Run Av;fHo‘;::. 1010
IFGain:Low #Atten: 6 dB
Mkr1 2.412 868 9 GHz
10 dBfdiv Om"om aem -7.731 dBm
Log
I
i i
Center 2.41200 GHz Span 24.81 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s Igsrarus

Chain0: Conducted Spurious @ 802.11g Mode Ch 1

02:34:24 PM 5609, 2019

AAiGHoE |
#hvg Type: RMS
Avg|Hold: 10H0

—+- Trig:Free Run

PHO: Fast
IFGain:Low #Asten: 6 4B
Mkr1 2.414 0 GHz|
Ref Offset 20 B
j0cEidy_Ref 12.00 dBm -7.314 dBm
og
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts|
Em_ | FuncTion L FUNCTIONWIDTRL__FUNCTIONVALDE |
N f 24140 GHz 7.314 dBm

2

§

a

5

8

7

8

3

10

1

12

= Tgsmans

Chain0: Conducted Spurious @ 802.11g Mode Ch 6

L R 500 DC SENSE:INT] - AALIGHORE | 023541 PM Se 09, 2019
00 GH: #Aug Type: RMS [ =
R (O N o W!“ —+ Trig:Free Run AvgiHold: 1010
IFGainLow #hcten: 6 4B
Mkr1 2.435 093 9 GHz
ef Offset 20 dB
10 dBldiv 12.00 dBm -7.652 dBm
Log
i !
'
Center 2.43700 GHz Span 24.79 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s Igsrarus
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Chain0: Conducted Spurious @ 802.11g Mode Ch 6

Agilent Spectrum Ana ducted Spurious_Yc'F WiFi Module_201909 (B02.11g_Chaind._Ch 6_2437)

Tl AsiGHoE |
#hvg Type: RMS
Avg|Hold: 10H0

L ;

PHO: Fast —»~  Trig: Free Run
IFGain:Low #Atten: 6 dB

Mkr1 2.441 5 GHz
Ref Offset 20 dB
[0 dnidiy__Ref 12:3u dBm -7.149 dBm
og

¢

Start 30 MHz Stop 25.00 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]

Em_—m FURCTIONWIDTHL FUNCTIONVALUE ]
N f

24415 GHz -7.149 dBm
2

00~ O b

10
"

= [

Chain0: Conducted Spurious @ 802.11g Mode Chl1l

L 3 500 OC (SELINT - ABPLGHOFF |
#Avg Type: RMS
Sty et o OO BNO:Wide —»— Trig:Free Run Av;fHoﬁ:.mm
IFGain:Low #Arten: 6 dB
Mkr1 2.462 959 0 GHz
Ref Offset 20 4B
[ggeid_ Ref 1200 dBm -6.943 dBm
'
i )
i
Center 2.46200 GHz Span 24.83 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s Igsrarus

Chain0: Conducted Spurious @ 802.11g Mode Chl1l

Agilent Spectrum Conducted Spurious_Yx'F WiFi Maodule_2 (B0Z.11g_Chain0_Ch11_2462)

AINT] AAiGHOE |
#hvg Type: RMS
Avg|Hold: 10H0

L .

Marker 1 2.46 0000 GHz )
NG Fast —» Trig:FreeRun

IFGain:Low #Arten: 6 dB

Mkr1 2.462 7 GHz|
Ref Offset 20 dB
[0 cnidly__Ref 12.00 dBm -6.578 dBm
og

¢

Start 30 MHz Stop 25.00 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 239’ (40001 pts

= O 1 ] 1 S
N

IEEY
f 24627 GHz £578dBm

2

00~ O b

10
"

= [
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Chain0: Conducted Spurious @ 802.11n(HT20) Mode Ch 1

L R _|s00 oc NSEINT] AnGHOE | 023141 PM 56009, 2019
#Avg Type: RMS Track s
Sy OO BNO:Wide —»— Trig:Free Run Av:fHoﬁ:. 1010 >
IFGain:Low #Atten: 6 dB
Mkr1 2.410 372 0 GHz
Ref Offset 20 dB
QUOEIEM\'- Ref 12.00 dBm -7.705 dBm
f
|
Center 2.41200 GHz Span 26.62 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s Igsrarus

Chain0: Conducted Spurious @ 802.11n(HT20) Mode Ch 1

(B02.11n(HTZ0)_ChainD_Ch 1_2412)
T|

AAIGHOE |
#hvg Type: RMS
Avg|Hold: 10H0

N

TR I

Trig: Free R
WFoanio Pialbatig werlP
Mkr1 2.413 4 GHz|
Ref Offset 20 B A
j0cEidy_Ref 12.00 dBm -7.697 dBm
og
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts|
Em L NETION ] FUNCTON WIDTH ] FUNCT N vl
N f 24134 GHz 7687 dBm
2
§
a
5
8
7
8
3
10
1
12
s K sratus

Chain0: Conducted Spurious @ 802.11n(HT20) Mode Ch 6

¢ T o y v — g0 P a0 2010
#Avg Type: RMS Tract
St OO NG w!“ —»- Trig:FreeRun Av:fHoﬁ:.mm
IFGain:Low #Atten: 6 dB
Mkr1 2.435 118 5 GHz
10 dB/div Om"om aern -8.732 dBm
Log
|
Center 2.43700 GHz Span 26.66 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s genamus|
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Chain0: Conducted Spurious @ 802.11n(HT20) Mode Ch 6

I
#hvg Type: RMS

ac
PO Fast >~ Trig:FreeRun AvglHold: 1010 Tvee
IFGain:Low #Atten: 6 dB terlF

Ref Offset 20 dB Mkr1 2 4&}\0 2 GHz

[0 cnidiy__Ref 11.00 dBm -8.219 dBm
og

Start 30 MHz Stop 25.00 GHz!

#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]

[ e L ncion LRI WD L Ao e ]

N f 24402 GHz -8.219 dBm
2
3
4
5
8
7
8
3
10
1
12
= Igsmarus

ChainO:

Conducted Spurious @ 802.11n(HT20) Mode Ch11l

L 3 500 OC SENSE:INT] ABPLGHOFE |
#Avg Type: RMS
Sty et o OO BNO:Wide —»— Trig:Free Run Av;fHo‘;::. 10H0
IFGain:Low #Arten: 6 dB
Mkr1 2.463 855 8 GHz
Ref Offset 20 4B
[ggeid_ Ref 1200 dBm -7.900 dBm
; |
|
|
Center 2.46200 GHz Span 26.62 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s Igsrarus

Chain0: Conducted Spurious @ 802.11n(HT20) Mode Ch11

SENSE:INT|

- Trig:FreeRun
#Atten: 6 dB

PHO: Fast
IFGain:Low

g Type: RMS
Avg|Hold: 10HO

Ref Offset 20 dB
Ref 12.00 dBm

Mkr1 2.463 3 GHz
-8.333 dBm

10 dBidiv
Log

(]

I

Start 30 MHz Stop 25.00 GHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 2,39 s (40001 pts]
m"-r [ FUNCTIONWIDTH]  FUNCTIOWVALLE |
N t 24633 GHz -8.333 dBm

2

3

4

5

8

7

8

g

10

"

12
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6. Emissions in Restricted Frequency Bands (Radiated emission measurements)

6.1 Instrument Setting

Receiver Function

Setting (Below 1GHz)

Setting (Above 1GHz)

Detector QP Peak and Average
9-150 kHz ; 200-300 Hz
RBW 0.15-30 MHz; 9-10 kHz 1MHz
30-1000 MHz; 100-120 kHz
VBW =3 x RBW 3MHz
Sweep Auto couple Auto couple
Start Frequency 9 kHz 1GHz
Stop Frequency 1 GHz Tenth harmonic
Attenuation Auto Auto

6.2 Test Procedure

Step1 | Configure the EUT according to ANSI C63.10:2013. The EUT was placed on the top

of the turntable 0.8 meter (below 1GHz) and 1.5 meter (above 1GHz) above
ground. The center of the receiving antenna mounted on the top of a
height-variable antenna tower was placed 3 meters far away from the turntable.

Step 2 | Power on the EUT and all the companion devices. The turntable was rotated by

360 degree to find the position of the maximum emission level.

Step 3 | The height of the receiving antenna was varied between one meter and four

meters above ground to find the maximum emission field strength of the both
horizontal and vertical polarization.

Step 4 | If find the frequencies above the limit or below within 3dB, the antenna tower

was scan (from 1m to 4m) and then the turntable was rotated to find the
maximum reading.

Step 5 | Set the test-receiver system to peak or CISPR quasi-peak detector with specified

bandwidth under maximum hold mode.

Step 6 | For emissions above 1GHz, use 1IMHz VBW and 3MHz RBW for reading in

spectrum analyzer.

Place the measurement antenna away from each area of the EUT determined to
be a source of emissions at the specified measurement distance, while keeping
the measurement antenna aimed at the source of emissions at each frequency of
significant emissions, with polarization oriented for maximum response.

Step 7 | If the emissions level of the EUT in peak mode was 3dB lower than the average

limit specified then testing will be stopped and peak values of the EUT will be
reported. Otherwise, the emissions which do not have 3dB margin will be
measured using the quasi-peak method for below 1GHz.

Step 8 | For testing above 1GHz, The emissions level of the EUT in peak mode was lower

reported.

than average limit, then testing will be stopped and peak values of the EUT will be
reported, otherwise, the emission will be measured in average mode again and
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Step 9 | In case the emission is lower than 30MHz, loop antenna has to be used for
measurement and the recorded data should be quasi-peak measured by receiver.

6.3 Test Diagram

6.3.1 Radiated emission from 9kHz to 30MHz uses Loop Antenna:

|- Antenna Tower

Spectrum Analyzer

6.3.2 Radiated emission below 1GHz using Bilog Antenna

|- Antenna Tower

Spectrum Analyzer
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6.3.3 Radiated emission above 1GHz using Horn Antenna

Page: 30 of 50

|- Antenna Tower

HPF and Pre-Amp -l

6.4 Limit
Frequency(MHz) Field Strength(uv/m) Measurement distance(m)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark:

1. In the above table, the tighter limit applies at the band edges.
2. Distance refers to the distance in meters between the measuring instrument antenna and

the closed point of any part of the device or system

6.5 Operating Environment Condition

Temperature ('C) :

25

Relative Humidity (%) :

63

Test Date :

2019/9/5
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6.6.1 Measurement results: frequencies 9kHz to 30MHz
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The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The

worst case occurred at 802.11g Channel 6.

EUT: RS9113-N00-S1C
Frequency Correction Reading | Corrected Limit Margin
Detector Factor Reading @3m

(MHz) (dB/m) (dBuv) (dBuV/m) | (dBuV/m) (dB)
0.02 PK 18.65 22.32 40.97 121.58 -80.61
0.04 PK 18.91 20.86 39.77 115.56 -75.79
0.06 PK 18.58 24.81 43.39 112.04 -68.65
0.09 QP 18.39 31.91 50.30 108.52 -58.22
0.12 PK 18.32 37.10 55.42 106.02 -50.60
0.14 PK 18.33 27.48 45.81 104.68 -58.87
0.15 PK 18.34 34.17 52.51 104.08 -51.57
0.21 PK 18.37 25.09 43.46 101.16 -57.70
0.45 PK 18.50 19.48 37.98 94.54 -56.56
0.87 QP 18.78 14.56 33.34 68.81 -35.47
1.28 QP 18.88 14.71 33.59 65.46 -31.87
1.82 QP 18.91 13.51 32.42 69.54 -37.12

Remark: Corr. Factor = Antenna Factor + Cable Loss




INntertek

Total Quality. Assured. Intertek Report No.: 190900036 TWN-001

TEST REPORT Page: 32 of 50

Level (dBu¥Vim)
a7

90 -

B0 -
70 5

60— 6
50—
40 -

30

172
0.009 0.15

{(MHz)

Level (dBui i)
a7 -

B0 -

al -

455

20 -

1o-
0.15

R e
(MHz)

P
i
- .
[~ - .



INntertek

Total Quality. Assured. Intertek Report No.: 190900036 TWN-001

TEST REPORT Page: 33 of 50

6.6.1 Measurement results: frequencies below 1 GHz

The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The

worst case occurred at 802.11g Channel 6.

EUT: RS9113-N00-S1C
Corrected| Limit
Ant Polarity |Frequenc Factor | Readin . Margin
B Y| Detector J Reading | @ 3m .
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Vertical 280.26 QP 21.24 2.51 23.75 46.00 -22.25
Vertical 359.80 QP 23.18 8.36 31.54 46.00 -14.46
Vertical 439.34 QP 25.30 4,94 30.24 46.00 -15.76
Vertical 520.82 QP 26.74 6.61 33.35 46.00 -12.65
Vertical 600.36 QP 28.63 6.48 35.11 46.00 -10.89
Vertical 732.28 QP 30.51 3.11 33.62 46.00 -12.38
Level (dBuVim)
72-
60 -
A 4 5 fi [—
40 -
AWWV“*”""Wf
A LMJ"A«JW‘"’JWM
20—
10-
0-
B | | i | 1
30 500 600 700 BOD 900 1000

(MHz)
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: Reading |Corrected| Limit .
Ant Polarity |Frequency — Factor & Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Horizontal | 280.26 QP 21.24 5.17 26.41 46.00 -19.59
Horizontal | 359.80 QP 23.18 8.20 31.38 46.00 -14.62
Horizontal | 439.34 QP 25.30 10.11 3541 46.00 -10.59
Horizontal | 520.82 Qp 26.74 6.87 33.61 46.00 -12.39
Horizontal | 600.36 Qp 28.63 4.28 3291 46.00 -13.09
Horizontal | 840.92 QP 32.02 5.49 37.51 46.00 -8.49

Remark: Corr. Factor = Antenna Factor + Cable Loss

Level (dBu¥Vim)

72-

60 -
50 -
40 -
30-
20-

10-
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6.6.2 Measurement results: frequency above 1GHz to 25GHz

EUT: RS9113-N00-S1C
Chain0
Frequency Spectrum| Ant. |Correction|Reading|Corrected| Limit [Margin
Mode Analyzer| Pol. | Factor Reading | @3 m
(MHz) |Detector|(H/V)| (dB/m) |(dBuV) [(dBuV/m)|/(dBuV/m)| (dB)
4824 PK Vv 8.71 35.33 44.04 74.00 |-29.96
802.11b_Ch1
4824 PK H 8.71 35.73 44.44 74.00 |-29.56
4874 PK \% 8.95 35.43 44.38 74.00 |-29.62
7311 PK \% 16.59 32.67 | 49.26 74.00 |-24.74
802.11b_Ch6
4874 PK H 8.95 35.25 44.20 74.00 |-29.80
7311 PK H 16.59 30.40 | 46.99 74.00 |-27.01
4924 PK Y 9.19 34.48 43.67 74.00 |-30.33
7386 PK \Y 16.89 33.15 50.04 74.00 |-23.96
802.11b_Ch11
- 4924 PK H 9.19 33.26 42.45 74.00 |-31.55
7386 PK H 16.89 29.22 46.11 74.00 |-27.89
4824 PK Y 8.71 34.80 43,51 74.00 |-30.49
802.11g _Ch1
4824 PK H 8.71 33.99 42.70 74.00 |-31.30
4874 PK \% 8.95 33.01 | 41.96 74.00 |-32.04
802.11g_Ché6
4874 PK H 8.95 33.56 | 42.51 74.00 |-31.49
4924 PK \% 9.19 33.22 42.41 74.00 |-31.59
802.11g_Ch11
4924 PK H 9.19 33.92 43.11 74.00 |-30.89
4824 PK \% 8.71 33.94 | 42.65 74.00 |-31.35
802.11n(HT20) _Ch1
4824 PK H 8.71 33.24 | 41.95 74.00 |-32.05
4874 PK \Y 8.95 32.61 | 41.56 74.00 |-32.44
802.11n(HT20)_Ch6
4874 PK H 8.95 33.42 42.37 74.00 |-31.63
4924 PK \Y 9.19 32.43 41.62 74.00 |-32.38
802.11n(HT20)_Ch11
4924 PK H 9.19 32.56 | 41.75 74.00 |-32.25

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_Amplifier Gain
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7. Emission on Band Edge

7.1 Instrument Setting

Intertek Report No.: 190900036 TWN-001
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Spectrum Function Setting
Detector Peak and Average
RBW 1MHz
VBW 3MHz
Sweep Auto couple

Restrict bands

2310 MHz ~ 2390 MHz
2483.5 MHz ~ 2500 MHz

Attenuation

Auto

7.2 Test Procedure

The test procedure is the same as Emissions in Restricted Frequency Bands (Radiated

emission measurements).

7.3 Operating Environment Condition

Temperature ('C) :

27

Relative Humidity (%) :

58

Test Date :

2019/8/29
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EUT: RS9113-N00-S1C
Frequency|Spectrum| Ant. |Correction|Reading|Corrected| Limit |Margin| Restricted
Mode Analyzer | Pol. | Factor Reading | @3 m band
(MHz) | Detector |(H/V)| (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB) (MHz)

2390.00 PK H 34.56 24.13 58.69 74 -15.31
2310~2390

202.11b 2390.00 AV H 34.56 15.69 50.25 54 -3.75

' 2483.98 PK H 34.93 24.67 59.60 74 -14.40
2483.5~2500

2483.50 AV H 34.93 15.46 50.39 54 -3.61

2390.00 PK H 34.56 31.81 66.37 74 -7.63
2310~2390

802.11 2390.00 AV H 34.56 14.26 48.82 54 -5.18

48 2483.50 PK H 34.93 35.17 70.10 74 -3.90
2483.5~2500

2483.50 AV H 34.93 17.37 52.30 54 -1.70

2390.00 PK H 34.56 37.39 71.95 74 -2.05
2310~2390

802.11n | 2390.00 AV H 34.56 17.55 52.11 54 -1.89

(HT20) | 2483.50 PK H 34.93 37.93 72.86 74 -1.14
2483.5~2500

2483.50 AV H 34.93 18.81 53.74 54 -0.26

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain0: Restricted Band Bandedge @ 802.11b Mode Chl PK

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

o Att 0de SWT 17.1 ps @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

M2[1] M1 58.69 dBpY

2.390000 GHz
M1[1] 106.60 dBpY
80 dBLv 2.410550 GHz

Limit_1
JU aBpY

&0 dB Y

Limit_2
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.31 GHz 501 pts Stop 2.44 GHz

Date: 29.AUG.2019 12:38:42

ChainO: Restricted Band Bandedge @ 802.11b Mode Ch1l AV

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

| Att 0de SWT 282ms & VBW 10 Hz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

M2[1] M1 50.25 dBpY

2.390000 GHz
M1[1] 102.32 dBpvY
80 dBLv 2.411330 GHz

Limit_1
JU aBpY

&0 dB Y

Limit_2
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.31 GHz 501 pts Stop 2.44 GHz

Date: 29.AUG.2019 12:40:48
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Chain0: Restricted Band Bandedge @ 802.11b Mode Ch11 PK

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

| Att 0de SWT 7.6 ps @ VBW 3 MHz Mode Asuto FFT  Input 1 AC
PS TDF

O 1Pk Max

T M2[1] 50.60 dBpV
2.483980 GHz
M1[1] 107.57 dBpvY
80 dBpy 2.460420 GHz

Limit_1
JU aBpY

oS

a0 dBpy

Limit_2
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.44 GHz 501 pts Stop 2.5 GHz

Date: 29.AUG.2019 12:36:209

Chain0: Restricted Band Bandedge @ 802.11b Mode Ch11l AV

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

| Att 0de SWT 127 ms & VBW 10 Hz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

T M2[1] 50.39 dBpY
2.483500 GHz
M1[1] 103.68 dBpvY
80 depv 2.464730 GHz

Limit_1
JU aBpY

&0 dB Y

Lirnit_2 X
o Ay

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.44 GHz 501 pts Stop 2.5 GHz

Date: 29.AUG.2019 12:33:53
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Chain0: Restricted Band Bandedge @ 802.11g Mode Chl PK

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

o Att 0de SWT 17.1 ps @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

M2[1] M1 66.37 dBpY

2.390000 GHz
M1[1] 103.07 dBpvY
80 dBLv 2.410810 GHz

Limit_1
JU aBpY f

&0 dB Y

Limit_2
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.31 GHz 501 pts Stop 2.44 GHz

Date: 29.AUG.2019 12:44:25

Chain0: Restricted Band Bandedge @ 802.11g Mode Ch1 AV

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

| Att 0de SWT 282ms & VBW 10 Hz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

M2[1] M1 48.82 dBpY

2.390000 GHz
M1[1] 93.78 dBpY
80 dBLv 2.410810 GHz

Limit_1
JU aBpY

&0 dB Y

Lirnit_2 4% =4
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.31 GHz 501 pts Stop 2.44 GHz

Date: 29.AUG.2019 12:48:36
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Chain0: Restricted Band Bandedge @ 802.11g Mode Ch11 PK

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

| Att 0de SWT 7.6 ps @ VBW 3 MHz Mode Asuto FFT  Input 1 AC
PS TDF

O 1Pk Max

M2[1] 70.10 dBpY
2.483500 GHz
M1[1] 104.63 dBpY
80 depy 2.463650 GHz

Limit_1 “‘
U gppY

&0 dB Y

Limit_2
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.44 GHz 501 pts Stop 2.5 GHz

Date: 29.AUG.20109 12:31:17

Chain0: Restricted Band Bandedge @ 802.11g Mode Ch11 AV

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

| Att 0de SWT 127 ms & VBW 10 Hz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

T mM2[1] 52.30 dBpY
2.483500 GHz
M1[1] 04.73 dBpv
30 deuv 2.460540 GHz

Limit_1
JU aBpY

&0 dB Y

Limit_2
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.44 GHz 501 pts Stop 2.5 GHz

Date: 29.AUG.2019 12:30:08
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ChainO0: Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 PK

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

o Att 0de SWT 17.1 ps @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

M2[1] M1 71.95 dBpY

2.390000 GHz
M1[1] 103.47 dBpvY
80 dBLv 2.409510 GHz

M

Limit_1
JU aBpY

&0 dB Y

Limit_2
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.31 GHz 501 pts Stop 2.44 GHz

Date: 29.AUG.2019 12:51:33

ChainO0: Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 AV

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

| Att 0de SWT 282ms & VBW 10 Hz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

M2[1] M1 52.11 dBpY

2.390000 GHz
M1[1] 93.72 dBpY
80 dBLv 2.410550 GHz

Limit_1
JU aBpY

&0 dB Y

A

Lirnit_2 Y
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.31 GHz 501 pts Stop 2.44 GHz

Date: 29.AUG.2019 12:56:15
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ChainO0: Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 PK

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

| Att 0de SWT 7.6 ps @ VBW 3 MHz Mode Asuto FFT  Input 1 AC
PS TDF

O 1Pk Max

o mM2[1] 72.86 dBpY
2.483500 GHz
M1[1] 103.46 dBpY
50 dBpy 2.460060 GHz

Limit_1
‘U gBpv

&0 dB Y

Limit_2
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.44 GHz 501 pts Stop 2.5 GHz

Date: 29.AUG.2019 12:26:06

ChainO0: Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 AV

Spectrum (&) o=

Ref Level 92.00 dBpY @ RBW 1 MHz

| Att 0de SWT 127 ms & VBW 10 Hz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

T M2[1] 53.74 dBpV
2.483500 GHz
M1[1] 93.66 dBpY
80 dBpy 2.460540 GHz

Limit_1
JU aBpY

&0 dB Y

Limit_2
au dppv

40 dB v

30 dBpy

20 dBpv

10 dBpy

0 dBpv

Start 2.44 GHz 501 pts Stop 2.5 GHz

Date: 29.AUG.2019 12:18:49
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8. AC Power Line Conducted Emission

8.1 Measuring instrument setting

Intertek Report No.: 190900036 TWN-001
Page: 44 of 50

Receiver Function Setting
Detector QP
Start frequency 0.15MHz
Stop frequency 30MHz
IF bandwidth 9 kHz
Attenuation 10dB

8.2 Test Procedure

Step1 | Configure the EUT according to ANSI C63.10:2013. The EUT or host of EHT has to

be placed 0.4 meter far from the conducting wall of the shielding room and at
least 80 centimeters from any other grounded conducting surface.

Step 2 | Connect EUT or host of EUT to the power mains through a line impedance

stabilization network.

Step 3 | All the companion devices are connected to the other LISN. The LISN should

provide 50Uh/500hms coupling impedance.

Step 4 | The frequency range from 150 kHz to 30MHz was searched.

Step 5 | Set the test-receiver system to peak detector and specified bandwidth with

maximum hold mode.

Step 6 | The measurement has to be done between each power line and ground at the

power terminal.

8.3 Test Diagram

AC Power ——— LISN

DC Power Supply

EMI

Receiver

EUT Notebook PC
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8.4 Limit
(MHz) Q.P. Ave.
0.15~0.50 66 — 56 56 — 46
0.50~5.00 56 46
5.00~30.0 60 50

8.5 Operating Environment Condition

Temperature ('C) : 24
Relative Humidity (%) : 63
Test Date : 2019/9/9
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8.6 Test Results

Phase: Live Line
Model No.: RS9113-N00-S1C
Test Condition: Tx mode
Corr. Reading Level Limit Reading Level Limit Marzin
Frequency Factor QP N3 QP AV AV AV (dE)
(MH=3 (4B} {dBul {dBuly {dBul {dBuly {dBuly {dBuly QF AY
Cose 9.§9  15.69  25.38  64.06 1,55 11.25  S4.06  -38.68  -42.82
0.21z 0. 61 14.24 22,03 62,10 1.7 11.0 52,100 -29.16 -42.04
0.361 9.70 G.90 15,54 55,69 0. 62 10.31 4569  -40.10 -35.38
0.527 9.70 4. 38 14,04 56.00 0.3 10,02 46.00  -41.11 -35.07
12,001 9. 82 35,56 45,348 60,00 35.03 47,85 so.o0 0 -11.62 -2.15
24,001 9,80 25.22 35.02 60,00 25.10 34,90 so.o0 21098 -15.10

Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)

3. Margin (dB) = Level (dBuV) — Limit (dBuV)

Level (dBu
20 {dBuv}

i

—
—=h-2

0.15 0.5 1 2 5 10 20 30
Frequency {(MHz)
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Phase: Neutral Line
Model No.: RS9113-N00-S1C
Test Condition: Tx mode
Carr. Reading Level Lim1it Keading Level Limit Margin
Frequenaoy Factor )3 013 )3 AV AV AV (dE)

(MH=3 (4B} {dBu¥y {dBu' {dBu¥y {dBu' {dBu'y {dBu' QF AT
Toam a1 16.41  26.12 6494 1.3 11.05  s4.94  _38.82  -43.89
0.190 2.1 15,59 25,60 64,02 1.74 11.45 .02 -38.42 -42. 57
0.334 9.1 .41 19.12 59.35 1.35 11.0%9 49 .35 40,23 -35.27
0.57 0.72 4. 38 1410 56.00 1.26 10,98 46.00  -41.90 -35 02
12.001 9,87 35.34 45.21 60,00 3787 47,4 so.o0 -11.79 -2.26
24,001 9.92 20,20 40,12 60,00 27.05 36,97 s0.00 0 -19.88 -13.02

Remark:

1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Level (dBuV) = Corr. Factor (dB) + Reading (dBuV)

3. Margin (dB) = Level (dBuV) — Limit (dBuV)

Lewvel (dBu
80 {dBuN}

I

10 1
| I Irl' %
0
0.15 0.5 1 2 5 10 20 30

Frequency {(MHz)
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Appendix A: Test equipment list

Intertek Report No.: 190900036 TWN-001
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Test Equipment/ Calibration Ao
ul 0 q a
9 p Brand Model No. Serial No. Calibration
Test site Date
Date
ESCI EMI Test
Receiver Rohde & Schwarz ESCI 100018 2018/11/14 2019/11/13
t
Spectrum Rohde & Schwarz FSP30 100137 20190829 | 2020/0827
Analyzer
Signal Analyzer Agilent N9030A MY51380492 20190821 2020/08/19
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC FMZB1519 1519-067 2019/04/19 2020/04/17
Broadband
SHWARZBECK VULB 9168 9168-172 2019/06/05 2020/06/03
Antenna
Hor(q _’;r;tGe)””a SHWARZBECK BBHA 9120 D 9120D-456 20190201 | 202000131
Power Meter Anritsu ML2495A 0844001 2018/10/29 2019/10/28
Power Sensor Anritsu MA2411B 0738452 2018/10/29 2019/10/28
966-2(A) Cable
OkHa~26.5GHa SUHNER SMA / EX 100 N/A 2019/08/19 2020/08/17
966-2(B) Cable
OkHz~26.5GHa SUHNER SUCOFLEX 104P CB0005 2019/08/19 2020/08/17
RF Cable SUHNER SUCOFLEX 102 CB0006 20190502 | 2020/04/30
9kHz~26.5GHz
Hight Pass Filter Wainwright WHKX?"S%/ 18G-12 N/A 20190530 | 2020/05/28
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2019/02/23 2020/02/22
Chamber

Note: No Calibration Required (NCR)
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Test Equipment/ Calibration Next
q p Brand Model No. Serial No. Calibration
Test site Date
Date
EMI Receiver R&S ESCI 100059 2018/11/07 2019/11/06
Two-Line
V-Network R&S ENV216 101159 2019/06/12 2020/06/10
Two-Line
_V-Network R&S ESH3-7Z5 825562003 | 2019/08/27 2020/08/25
CON-1
Shielded Room N/A N/A N/A NCR NCR
CON-1 Cable SUHNER SUCOFLEX-104 | 26438414 2019/05/02 2020/04/30
Test software Audix e3 4.20040112L NCR NCR

Note: No Calibration Required (NCR).
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Appendix B: Measurement Uncertainty

This uncertainty represents an expanded uncertainty expressed at approximately the 95 %
confidence level using a coverage factor of k=2.

Item Uncertainty

Vertically polarized radiated disturbances from 30MHz~1GHz in a

. . ; 5.2dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a

. . . 5.28 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a

. . . 4.29 dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a

. . . 4.29 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~26.5GHz in a

. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 18GHz~26.5GHz in a

. . ) 2.45dB
semi-anechoic chamber at a distance of 1m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a

. 2.99 dB

distance of 3m
Emission on the Band Edge Test 4.29 dB
Minimum 6 dB Bandwidth 7.69 %
Maximum Peak Conducted Output Power 0.37dB
Power Spectral Density 1.15dB
Emissions In Non-Restricted Frequency Bands 1.15dB
AC Power Line Conducted Emission 2.59dB
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