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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




INntertek

Total Quality. Assured. Intertek Report No.: 190600059TWN-001

TEST REPORT Page: 6 of 48

1. General Information

1.1 Identification of the EUT

Product: WiFi Digital Video Recorder
Model No.: QL-303
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

241245 k, k=0~ 10 for 802.11b, 802.11g, 802.11n HT20
Channel:

Access scheme: DSSS, OFDM

1. DC3.7V from battery

Rated Power: 2. DC 5V from adapter

Power Cord: N/A

Sample receiving date: Jun. 05, 2019

Sample condition: Workable

Test Date(s): Jun. 13,2019 ~ Jul. 16, 2019

1.2 Antenna description

Antenna Gain : 3.0 dBi
Antenna Type : Chip Antenna

Connector Type : Fixed
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1.3 Operation mode

(1) TX mode: EUT use TreaTerm entering test mode , and write down different cmd 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, 6.5 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 e Data rate -
(Mbps) (dBm) (Mbps) (dBm) (Mbps) (dBm)

1 12.98 6 8.02 MCS08 8.56
2 12.92 9 7.96 MCS09 8.43
5.5 12.86 12 7.87 MCS10 8.37
11 12.81 18 7.83 MCS11 8.32
24 7.74 MCS12 8.26
36 7.65 MCS13 8.23
48 7.58 MCS14 8.14
54 7.49 MCS15 8.08

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

02 01 gOL 06 08 0L 09 0S OV oe 0z O

oz 0L gQlL 06 08 0. 09 0S Ov 0F 0T OV

X axis Y axis Z 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 Peripherals equipment

Peripherals Brand Model No. | Serial No. Data cable
Latitude
Notebook PC ASUS £5420 N/A N/A

Non-shielded USB cable 0.8

Adapter Apple A1357 0010ADUOO
meter
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2. Minimum 6 dB Bandwidth

2.1 Instrument Setting

Intertek Report No.: 190600059TWN-001
Page: 9 of 48

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 option1 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) :

27

Relative Humidity (%) :

57

Test Date :

2019/7/10
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2.6 Test Results
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Chain 0
Mode Channel Fr?;fzr;cy L I::andz\;lldth (Il'\'nr::c) Test Result
1 2412 9.337 >0.5 Pass
802.11b 6 2437 8.824 >0.5 Pass
11 2462 8.844 >0.5 Pass
1 2412 16.422 >0.5 Pass
802.11g 6 2437 16.437 >0.5 Pass
11 2462 16.425 >0.5 Pass
1 2412 17.677 >0.5 Pass
S(%ZT'zlé)” 6 2437 17.711 >0.5 Pass
11 2462 17.701 >0.5 Pass
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Chain0 : 6dB Bandwidth @ 802.11b Mode Ch 1

10:34:14 4M 0l 10, 2019

KL | RF__|sa@_DC | SENSEINT| | MAIGNOFF |

Aug Type: Log-P T N

om0 LGKR puo:wlﬂe —  Trig:Frea Run AvalHold: 100100 e
IFGain:Low #hArten: 10 dB TP

AMKr3 9.337 MHz

0.079 dB]

Ref Offset 20 dB
1c3 diidiv_ Ref 20.00 dBm
og

Span 40.00 MHz

Center 2.41200 GHz
#VBW 300 kHz Sweep 4.00 ms (5001 pts).

[#Res BW 100 kHz

3633dEBm
g -2.367 dBm
9.337 MHz (&) 0079 dB

[—
Chain0 : 6dB Bandwidth @ 802.11b Mode Ch 6

10:35:09 4 2ul 10, 2019

L | R [s12 bc | SEMEEINT T Amianor |
Aug Type: Log-P TRACE] 3
enter Freq 2.437000000 GHz FNO:W!ae . Trig:FreeRun A:g’lH: o Log-Par ] IR
IF Gain:Low #Atten: 6 4B cetP
AMKr3 8.824 MHz
Ref Offset 20 dB
jogeidiy__Ref 16.00 dBm 0.126 dBj
og —

Span 40.00 MHZ
Sweep 4.00 ms (5001 pts).

Center 2.43700 GHz

[#Res BW 100 kHz #VBW 300 kHz

f
f o) 8824 MHz (&) 0.126 dB.

[—
Chain0 : 6dB Bandwidth @ 802.11b Mode Ch11

10:37:56, 4M 20l 10, 2019

T A T SENEEINT T

Aug Type: Log-P TRace 5

Lty St L puo:wlﬂe —  Trig:Frea Run AvalHold: 100100 s IR
IFGain:Low #Atten: 6 dB TP

AMKr3 8.844 MHz

-0.088 dB

Ref Offset 20 dB
1c3 diidiv_ Ref 16.00 dBm
og

#
\

Span 40.00 MHZ
Sweep 4.00 ms (5001 pts).

Center 2.46200 GHz

[#Res BW 100 kHz #VBW 300 kHz

N
N f r
a2 f o) 8,844 MHz (&) £0.088 dB

Fp—
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Chain0 : 6dB Bandwidth @ 802.11g Mode Ch 1

10:40:21 AM 2ul 10, 2019

10 dBidiv
Log

L | RF [s0a oc | SENSE:INT A\ ALIGH OFF 1

Aug Type: Log-P L e

om0 LGKR puo:wlﬂe —  Trig:Frea Run AvalHold: 100100 e
IFGain:Low #Atten: 6 dB TP

AMEKr3 16.422 MHz|

-0.166 dB

Ref Offset 20 dB
Ref 15.00 dBm

a

Span 40.00 MHz

Center 2.41200 GHz
#VBW 300 kHz

Sweep 4.00 ms (5001 pts).

[#Res BW 100 kHz

S
f 2413256 GHz

I M

1 N -3.940 dBm
2 N f 2403783 GHz 9916 dBm
A2 f o 16.422 MHz (&) 0.166 dB
4
s
8
7
8
9
10
1
12
Fp—

L I3

SENSEINT|

LR [s0m boc |
enter Freq 2.437000000 GHz

IFGain:Low

PHO Wide —— Trig:Free Run
#Atten: 6 dB

Chain0 : 6dB Bandwidth @ 802.11g Mode Ch 6

A\ ALIGH OFF 1 10:42:07 &M ul 10, 2019
Avg Type: Log-Pwr
AvglHold: 1001100 T i

oer|

AMKr3 16.437 MHz|

Ref Offset 20 dB
Ref 16.00 dBm

0.076 dB,

10 dBidiv
Log

Span 40.00 MHz

Center 2.43700 GHz
#VBW 300 kl

Hz Sweep 4.00 ms (5001 pts).

[#Res BW 100 kHz

IBm

L
f 2438272 GHz
f 2428779 GHz
foia 16.437 MHz (&)

b

IBm
0.076 dB

A 5 M2 C R

Fp—

S

LR [s0m bc |
enter Freq 2.462000000 GHz

|
PHO: Wide —+—

Trig:
IFGain:Low Whrte

Chain0 : 6dB Bandwidth @ 802.11g Mode Ch11l

A\ ALIGH OFF 1
Avg Type: Log-Pwr
AvglHold: 1001100

Free Run
n: 6 dB

Ref Offset 20 dB
Ref 16.00 dBm

AMKr3 16.425 MHz|
0.177 dBj

10 dBidiv
Log

Center 2.46200 GHz

Span 40.00 MHZ
Sweep 4.00 ms (5001 pts).

[#Res BW 100 kHz #VBW 300 kHz
I S [ FUNCTION ] FUNCTION wiDTH

1 N f 2483248 GHz -3.366 dBm

2 N f 2483778 GHz 9.426 dBm

A2 f o 16.426 MHz (&) 0.177 dB
4
s
8
7
8
9
10
1
12

Fp—
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10:47:22 AM 20l 10, 2019

Chain0 : 6dB Bandwidth @ 802.11n(HT20) Mode Ch 1

SENSEINT| | N ALIGH OFF
TRACE[] 356

L R 50 DC

F 1 0 Aug Type: Log-P
enter Freq ZA12000000GHz ] = L g Tyne: Log ] IEERR:

IF Gain:Low #htten: 6 4B cetP
AMEKr3 17.677 MHz|

Ref Offset 20 dB
10 dBidiv__ Ref 15.00 dBm -0.120 dB]
Log
]

Span 40.00 MHZ
Sweep 4.00 ms (5001 pts).

Center 241200 GHz
[#Res BW 100 kHz #VBW 300 kHz
3 I M R

MK L L —————rr—
2416968 GHz 4077 dBm

Fi I3

N f
2 N f 2.403 120 GHz <10.092 dBm
A2 f o 17877 MHz (&) 012048
4
s
8
7
8
9
10
1
12
= [—

10:48:48 A 2ul 10, 2019

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

T A T SENEEINT T AAGHOF |

Aug Type: Log-P L NG

Ll S iol L puo:wlﬂe —  Trig:Frea Run AvalHold: 100100 e
IFGain:Low #Atten: 6 dB TP

AMEKr3 17.711 MHz|

0.416 dB]

Ref Offset 20 dB
1c3 diidiv_ Ref 16.00 dBm
og

>

Span 40.00 MHZ
Sweep 4.00 ms (5001 pts).

Center 243700 GHz
[#Res BW 100 kHz #VBW 300 kHz
I M R

D —————
f 2438248 GHz -3.685 dBm

1 N
2 N 2428091 GHz 9.960 dBm
A2 f o 17.711 MHz (&) 0418 dB

]

s

8

7

8

9

10

1

12
s Tgsmus

10:50:13 4 2ul 10, 2009

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

T A T SENEEINT T AAGHOF |

Aug Type: Log-P L NG

Lty St L puo:wlﬂe —  Trig:Frea Run AvalHold: 100100 e
IFGain:Low #Atten: 6 dB TP

AMEKr3 17.701 MHz|

-0.076 dB

Ref Offset 20 dB
1c3 diidiv_ Ref 15.00 dBm
og

Center 2.46200 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)
I 2 S I A 155 M2 LKAl -
N f 2483232 GHz 3814 dBm
2 N f 24583132 GHz 9.459 dBm
A2 f o 17.701 MHz (&) 0076 dB
4
s
8
7
8
9
10
1
12
= [—
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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) : 27

Relative Humidity (%) : 57

Test Date : 2019/7/10
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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 12.94 19.68 14.73 29.72 30 |-15.27
802.11b 6 2437 12.98 19.86 14.73 29.72 30 |-15.27
11 2462 13.12 20.51 14.84 30.48 30 |-15.16
1 2412 7.74 5.94 17.10 51.29 30 |-12.90
802.11g 6 2437 8.02 6.34 17.16 52.00 30 |-12.84
11 2462 8.15 6.53 17.16 52.00 30 |-12.84
1 2412 8.21 6.62 17.36 54.45 30 | -12.64
8(E|ZTzlé)n 6 2437 8.56 7.18 17.66 58.34 30 |-12.34
11 2462 8.89 7.74 17.73 59.29 30 | -12.27
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4. Power Spectral Density

4.1 Instrument Setting

Intertek Report No.: 190600059TWN-001
Page: 16 of 48

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) :

27

Relative Humidity (%) :

57

Test Date :

2019/7/10
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4.6 Test Results
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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 -5.855 -11.08 0.08 8 -19.08

802.11b 6 2437 5.23 -5.786 -11.01 0.08 8 -19.01
11 2462 5.23 -5.578 -10.81 0.08 8 -18.81

1 2412 5.23 -14.254 -19.48 0.01 8 -27.48

802.11g 6 2437 5.23 -14.360 -19.59 0.01 8 -27.59
11 2462 5.23 -13.700 -18.93 0.01 8 -26.93

1 2412 5.23 -11.677 -16.91 0.02 8 -24.91

8(25_21;)” 6 2437 5.23 -11.413 -16.64 0.02 8 -24.64
11 2462 5.23 -11.198 -16.43 0.02 8 -24.43

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

500

L RE [
enter Freq 2.412000000 GHz

SENSE:INT|

AL

oFF | 10:34.29 A1) 10, 2019
#Avg Type: RMS ([T=3:56

G- Wide —» Trig:Free Run AvglHold: 20120 T'm:.gi---
IFGain:Low #Atten: 6 4B o6
Mkr1 2.412 219 GHz
Ref Offset 20 dB.
Jo derdw Ref 14.00 dBm -5.855 dBm
1

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

Chain0 : Power Spectral Density @ 802.11b Mode Ch 6

L RF 500 DO ‘SENSE:INT) hALGHOFF | 10:35:23 AM 1 10, 2019
#Avg Type: RMS | cxr)
enter Freq 2.437000000 GHz O Ve e~ Trlg: FrasRun Av;fHoﬁ:.zcm [ o0
IFGainLow #Atten: 6 dB DED
Mkr1 2.437 228 GHz
Ref Offset 20 dB
[ggeidv__Ref 14.00 dBm -5.786 dBm
) l
|
|
I
Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
usa Tgsamus

Chain0 : Power Spectral Density @ 802.11b Mode Ch11

500

L RE [
enter Freq 2.462000000 GHz

SENSE:INT|

AL

oFF | 10:38:10 A1) 10, 2019
#Avg Type: RMS B

G- Wide —» Trig:Free Run AvglHold: 20120 T'm:.gi---
IFGain:Low #Atten: 6 4B o6
Mkr1 2.462 234 GHz
Ref Offset 20 dB.
Jo derdw Ref 14.00 dBm -5.578 dBm
| |
\
Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
s e
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Chain0 : Power Spectral Density @ 802.11g Mode Ch 1

L RF S0Q DL ‘SENSE:INT) LGN OFF | 10:40:35 AM 3 10, 2019
#Avg Type: RMS | =
enter Freq 2.412000000 GHz O Ve e~ Trlg: FrasRun Av;fHoﬁ:.zcm [ o0
IFGainLow #Atten: 6 dB oE
Mkr1 2.414 490 GHz
Ref Offset 20 dB
(g2 Ref 5.00 dBm -14.254 dBm
|
1

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

usa Tgsamus

Chain0 : Power Spectral Density @ 802.11g Mode Ch 6

L RF S0Q DL ‘SENSE:INT) hALGHOFF | 10:42:20 AM 3 10, 2019
#Avg Type: RMS | o
enter Freq 2437000000GHz ] © . g Ty Fon e 38
IFGainLow #Atten: 6 dB DED
Mkr1 2.435 737 GHz
Ref Offset 20 dB
(g2 Ref 6.00 dBm -14.360 dBm
|
1
J

|
Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)

fusc Tgranus

Chain0 : Power Spectral Density @ 802.11g Mode Ch1l1l

- Power Spectral Density_A

Ref Offset 20 dB.

10 deidiv - Ref 6.00 dBm
Log

L
enter Freq 2.462000000 GHz

Chaind_Ch11_2462)
INT]

—+- Trig:FreeRun

PHO: Wide
IFGainLow #Atten: 6 4B

=
wg Type: RMS
AvglHold: 20120

Mkr1 2.464 487 GHz
-13.700 dBm

Center 246200 GHz
#Res BW 10 kHz

s

#VBW 30 kHz

Tgemans

Span 30.00 MHz
Sweep 287 ms (10001 pts)
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Chain0 : Power Spectral Density @ 802.11n(HT20) Mode Ch 1

L RF S0Q DL ‘SENSE:INT) hALGHOFF | 10:47.35 AM 3l 10, 2019
#Avg Type: RMS £ 345
enter Freq 2.412000000 GHz O Ve e~ Trlg: FrasRun Av;fHoﬁ:.zcm [ o0
IFGainLow #Atten: 6 dB oE
Mkr1 2.416 983 GHz
Ref Offset 20 dB
10derdly Ref 8.00 dBm -11.677 dBm
Log
Center 2.41200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
usa Tgsamus

ChainO0 : Power Spectral Density @ 802.11n(HT20) Mode Ch 6

L RF S0Q DL ‘SENSE:INT) hALGHOFF | 10:49:07 AM 3 10, 2019
#Avg Type: RMS £ 345
enter Freq 2437000000GHz ] © . g Ty Fon e 38
IFGainLow #Atten: 6 dB DED
Mkr1 2.441 983 GHz
Ref Offset 20 dB
10 deidiv - Ref 8.00 dBm -11.413 dBm
Log
¥
I
Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
fusc Tgranus

ChainO0 : Power Spectral Density @ 802.11n(HT20) Mode Ch11l

er Spectral Density ASYKS (80;

enter F 2000000 GHz )
PNO: Wide —»— Trig:FreeRun

2.11n{HT20)_Chaind_Ch11_2462)
SENSE:INT

e
#Avg Type: RMS

#Res BW 10 kHz

s

Avg|Hold: 20120
IFGain:Low #Atten: & dB
Mkr1 2.466 986 GHz
Ref Offset 20 dB
10 dBiélv Ref 8.00 dBm -11.198 dBm
Log
|

Center 2.46200 GHz Span 30.00 MHz
#VBW 30 kHz Sweep 287 ms (10001 pts)

Tgemans
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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) : 27
Relative Humidity (%) : 57
Test Date : 2019/7/10
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5.6 Test Results

Intertek Report No.: 190600059TWN-001

Chain0 : Conducted Spurious @ 802.11b Mode Ch 1

10:34:43 AM 2 10, 2019

L 500 L ENSEINT A ALIGH oF 1
enter Freq 2.412000000 GHz #Avg Type: RMS TRACEI1/2345 6
PG Wide —» Trig:Free Run AvglHold: 10110 TYPE M

#Atten: 6 4B oerlP

IFGain:Low
Mkr1 2.413 413 2 GHz
Ref Offset 20 dB
e Rel 16,00 dBm 3.322 dBm
33

Span 14.01 MHz

Center 2.412000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

= Gysmans

Chain0 : Conducted Spurious @ 802.11b Mode Ch 1

10:35:32 AM 2 10, 2019

L 500 oo ENE T Acnigice |
arker 1 2.413386500000 GHz #Avg Type: RMS TRACETT =345 6
O Fast ~—+  TrigiFree Run AvglHold: 1010 e M

RAtten: 6 dB o=

IFGain:Low

Mkr1 2.413 4 GHz|
Ref Offset 20 dB
Eg;amw Ref 16.00 dBm 3.670 dBm

Q)

Start 30 MHz Stop 25.00 GHz
#VBW 300 kHz Sweep 2,39 s (40001 pts]

#Res BW 100 kHz

N f 24134 GHz 3670 dBm
2 N f 48240 GHz £4.216 dBm

== Frp——

Chain0 : Conducted Spurious @ 802.11b Mode Ch 6

10:36:30 AM i 10, 2019

L SR O
enter Freq 2.437000000 GHz B #Avg Type: RMS TRACE[12345 6
PNO: Wide ~+— Trig:Free Run Avg|Hold: 10110 TVPE M ity
IFGain:Law #htten: 6 4B cerlP
Mkr1 2.438 421 5 GHz
Ref Offset 20 dB
10 dBidiv  Ref 16.00 dBm 3.403 dBm
og
d
Center 2437000 GHz Span 13.24 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
usc g smatus

Page: 22 of 48
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Chain0 : Conducted Spurious @ 802.11b Mode Ch 6

L 5 S0Q  LX | sEnsEaNT 1 ALIGH CFF 10:37:20 A4 2 10, 2009
arker 1 2.437108000000 GHz ) W#Avg Type: RMS T NEERET)
RO Fast —— Trig:Free Run Avg|Held: 10110 TVRE| Mty
IFGaim:Low #hrten: 6 dB oeTlP
Mkr1 2.437 1 GHZ]
Ref Offset 20 dB
10didy__Ref 16.00 dBm 1.929 dBm
G
I
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)
vl esal T v T FuNcron L Awcionwete ] Fusciovvee
N 1 2437 1GHz 1929 dBm
2 N f 48740GHz  §6722dBm
4
5
6
7
3
9
10
11
12
s T sramss

Chain0 : Conducted Spurious @ 802.11b Mode Ch11l

ENSE INT AL oF | 10:36:18 AM 0 10, 2019
#Avg Type: RMS
AvglHold: 10110

L 504G D
enter Freq 2.462000000 GHz )
PNO: Wide ~—+— TrigiFree Run

IFGain:Low #Asten: 6 dB

Mkr1 2.461 970 8 GHz
3

Ref Offset 20 dB 463 dBm

10 dBidliv  Ref 16.00 dBm
Log

Center 2.462000 GHz Span 13.27 MHz
Sweep 2.67 ms (40001 pts)

#Res BW 100 kHz

usc

Chain0 : Conducted Spurious @ 802.11b Mode Ch11l

#VBW 300 kHz

Gysmans

10:38:16 AM 10, 2019

| SENgEINT 1 ALIGH CFF
TRACE[ 3156

#Avg Type: RMS

L [5G S0 @ X
arker 1 2.462078000000 GHz )
RO Fast —— Trig:Free Run Avg|Held: 10110 TVRE| Mty
IFGain:Low #htten: 6 dB oerl®
Mkr1 2.462 1 GHZ|
Ref Offset 20 dB
10didy__Ref 16.00 dBm 3.255 dBm
‘ 0
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
L s T T oy Actonwon ——— —Aconvae ——
N 1 2.4621GHz 3.266 dBm
2 N f 49240GHz 67880 dBm
4
5
6
7
8
9
10
1
12
s T srarus
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Chain0 : Conducted Spurious @ 802.11g Mode Ch 1

L S0G_ L ENSEINT Ay ALIGN CF 1 10:40:40 AM 2 10, 2019
enter Freq 2.412000000 GHz ) #Avg Type: RMS TRACE[T =345 6
PNO: Wide ~—+— Trig:Free Run Avg|Hold: 10110 B

IFGain:Low #Atten: 6 dB TP

Mkr1 2.419 499 3 GHz
Ref Offset 20 dB
10 dBidlv ~ Ref 1;.110 dBm -4.252 dBm
Log

Center 2.41200 GHz Span 24.63 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

= Gysmans

Chain0 : Conducted Spurious @ 802.11g Mode Ch 1

L 506 DC ENSEINT A ALIG CF 1 10:41:33 AM 2 10, 2019
arker 1 2.404647000000 GHz ) WAvg Type: RMS TRACE
PHO:Fast —+ Trig:Free Run AvglHold: 10110 TYPE(M
IFGain:Low #Atten: 6 dB oeT|P
Mkr1 2.404 6 GHZ]
Ref Offset 20 dB
10 dsiciy__Ref 15.00 dBm -4.177 dBm
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2,39 s (40001 pts]
MDD SC £ [ v [ FUNCTION [ FUNCTIONWIDTH FUNCTION VALLE
TN f 2.404 6 GHz 4.177 dBm
3
4
5
5
7
8
9
10
11
12
s [AE—

Chain0 : Conducted Spurious @ 802.11g Mode Ch 6

L S09 DC ENEINT Aencuce | 10:42:28 £M 14 10, 2019
enter Freq 2.437000000 GHz ) #Avg Type: RMS TRACE[T =345 6
PG Wide —» Trig:Free Run AvglHold: 10110 TYPE WM it

IFGain:Low #Atten: 6 dB cetlP

Mkr1 2.444 486 1 GHz
Ref Offset 20 dB ~3.811 dBm

10 dBidliv  Ref 16.00 dBm
Log

Center 2.43700 GHz Span 24.66 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

= Gysmans
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Chain0 : Conducted Spurious @ 802.11g Mode Ch 6

L S04 D ENSEINT A\ ALIGH CF 1 10:43.02 AM 4 10, 2019
arker 1 2.439605000000 GHz RAvg Type: RMS TRACE|
PO Fast —+- Trig:Free Run AvglHold: 10110 s

IFGain:Low #Asten: 6 dB

Mkr1 2.439 6 GHz|
Ref Offset 20 dB .
Eg;amw Ref 16.00 dBm -3.796 dBm

¢

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
MDD 50 X [ v [ FUNCTION [ FUNCTIONWIDTH FUNCTIOM VALUE
N N f 24396 GHz -3.796 dBm
3
4
5
6
7
8
]
10
1
12

Frp——

usc

Chain0 : Conducted Spurious @ 802.11g Mode Ch11l

L [T S0n [ senseanT [ AbaLih cF 10:43:58 AM 10, 2009
enter Freq 2.462000000 GHz ) #Avg Type: RMS TRACE
PHO:Wide ~—+— Trig:Free Run Avg|Held: 10110 TPE[M
IFGain:Law #Atten: 6 4B oerlP
Mkr1 2.465 735 6 GHz
Ref Offset 20 dB
10 dBidiv - Ref 16.00 dBm -3.868 dBm
Log
f
Center 246200 GHz Span 24.64 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
usc g sTarus.

Chain0 : Conducted Spurious @ 802.11g Mode Chl1l

L 500 L ENSEINT A ALIGH oF 1 10:46:34 M 21 10, 2019
arker 1 2.454587000000 GHz WAvg Type: RMS TRACE
PHO:Fast —+ Trig:Free Run AvglHold: 10110 TYPE(M
IFGain:Low #Atten: 6 dB oeT|P
Mkr1 2.454 6 GHZ]
Ref Offset 20 dB
10 dsiciy__Ref 16.00 dBm -3.722 dBm
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2,39 s (40001 pts]
MDD SC £ [ v [ FUNCTION [ FUNCTIONWIDTH FUNCTION VALLE
TN f 2.454 6 GHz 3722 dBm
3
4
5
5
7
8
9
10
11
12

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

10:47:45 AM 2 10, 2019

| SENSEUNT A LI oF 1
#Avg Type: RMS TRACE[] - 3156
Avg|Hold: 1010 TYPE|M s

oeT|P

L 506 O
enter Freq 2.412000000 GHz

Ref Offset 20 dB

1[_1’;»-1-[1.;- Ref 15.00 dBm

PHO: Wide —»—  THig:
IFGain:Low HAtte

Free Run
n: 6 dB

Mkr1 2.417 669 6 GHz
-5.574 dBm

Center 2.41200 GHz
#Res BW 100 kHz

usc

Span 26.52 MHz

#VBW 300 kHz Sweep 2.67 ms (40001 pts)

Gysmans

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

L 506 O
arker 1 2.413386500000 GHz

10:48:22 AM 2 10, 2019
TRact[ - 3

AL

F 1
#Avg Type: RMS
AvglHold: 10110

PHO: Fast ~—+— TMg:
IFGain:Low HAtte

Free Run
n: 6 dB

Ref Offset 20 dB

Mkr1 2,413 4 GHz|
-4.426 dBm

Ref 15.00 dBm

¢

10 dBidiv
Log

Start 30 MHz

Stop 25.00 GHz

#VBW 300 kHz Sweep 2,39 s (40001 pts]

24134 GHz

UNCT I0M VALLIE

4426 dBm

usc

Frp——

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

10:48:13 AM 2 10, 2019

L 506 O
enter Freq 2.437000000 GHz

Ref Offset 20 dB
Ref 16.00 dBm

10 dBidiv
Log

| SENSEUNT AL oF |

#Avg Type: RMS TRACE 3156

PNO: Wide ~—+— Trig:Free Run Avg|Hold: 1010 R
IFGain:Low #Atten: 6 dB oetlP

Mkr1 2.431 955 1 GHz

-5.274 dBm

Center 2.43700 GHz
#Res BW 100 kHz

usc

Span 26.57 MHz

#VBW 300 kHz Sweep 2.67 ms (40001 pts)

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

10:48:47 AM 2 10, 2019

L 506 DC ENSEINT A ALIG CF 1
arker 1 2.438356500000 GHz ) WAvg Type: RMS Tace o
PHO: Fast ~—+— Trig:FreeRun Avg|Hold: 1010 TYPE(M it
IFGain:Low #Atten: 6 dB oeT|P
Mkr1 2.438 4 GHZ]
Ref Offset 20 dB
10 dsiciy__Ref 16.00 dBm -4.067 dBm
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts,
St % FONCTION WIDTH FUNCTI0M VELUE
TN 1 2438 4 GHz 4.067 dBm
3
4
5
6
7
8
]
10
1
12

usc

Frp——

Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch11l

10:50:32 AM 10, 2019

10
Loy

L ET ENSE INT AL oF |
enter Freq 2.462000000 GHz ) #Avg Type: RMS TRACE 56
PHO: Wide —+— Trig:Free Run Avg|Hold: 1010 TYPE(M it
IFGain:Low #Atten: 6 dB oetlP
Mkr1 2.464 475 3 GHz
Ref Offset 20 dB
dBidlv  Ref 16.00 dBm -3.673 dBm

Center 2.46200 GHz
#Res BW 100 kHz

usc

Span 26.55 MHz

#VBW 300 kHz Sweep 2.67 ms (40001 pts)

Gysmans

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

10:51.06 AM 2 10, 2019

L S0G ENSEINT Ao |
arker 1 2.467072000000 GHz ) WAvg Type: RMS Tace =
PHO: Fast ~—+— Trig:FreeRun Avg|Hold: 1010 TYPE(M it
IFGain:Low #Atten: 6 4B cerlP
Mkr1 2.467 1 GHz|
Ref Offset 20 dB
10 dsiciy__Ref 16.00 dBm -5.043 dBm
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
= % [ v | FUNCTOW ] FUNCIONwWIDTH FUNCTIOM VAL UE
A N f 2467 1GHz 5,043 dBm
3
4
5
(]
7
g
9
10
11
12
Frp—
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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 48

|- 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) :

29

Relative Humidity (%) :

65

Test Date :

2019/7/16
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6.6.1 Measurement results: frequencies 9kHz to 30MHz

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

worst case occurred at 802.11b, Channel 11.

EUT: QL-303
Frequency Correction Reading | Corrected Limit Margin
Detector Factor Reading @3m

(MHz) (dB/m) (dBuv) (dBuV/m) | (dBuV/m) (dB)
0.02 PK 18.90 21.63 40.53 121.58 -81.05
0.04 PK 18.94 23.51 42.45 115.56 -73.11
0.05 PK 18.64 22.79 41.43 113.62 -72.19
0.07 PK 18.48 24.13 42.61 110.70 -68.09
0.09 PK 18.37 24.62 42.99 108.52 -65.53
0.11 PK 18.26 21.27 39.53 106.78 -67.25
0.15 PK 18.27 26.16 44.44 104.08 -59.64
0.39 PK 18.35 19.03 37.38 95.78 -58.40
0.57 QP 18.43 16.12 34.55 72.49 -37.94
0.81 QP 18.57 14.88 33.46 69.43 -35.97
1.40 QP 18.74 14.28 33.03 64.68 -31.65
2.00 QP 18.82 12.62 31.44 69.54 -38.10

Remark: Corr. Factor = Antenna Factor + Cable Loss
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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 802.11b, Channel 11.

EUT: QL-303
. . |Corrected| Limit .
Ant Polarity [Frequency i Factor | Reading Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) |[(dBuV/m)|(dBuVv/m) (dB)
Vertical 528.58 Qp 26.59 12.30 38.89 46.00 -7.11
Vertical 551.86 Qp 27.04 12.08 39.12 46.00 -6.88
Vertical 576.14 Qp 27.69 17.81 45.50 46.00 -0.50
Vertical 600.36 QP 28.33 14.22 42.55 46.00 -3.45
Vertical 623.64 QP 28.63 9.51 38.14 46.00 -7.86
Vertical 697.36 QP 29.57 10.48 40.05 46.00 -5.95
Level (dBu¥im)
72
60 - 3
50~ i3 "% B [
T I

3U-W
20-
10-

0-

B 1
0 100 200 300 400 500 600 200 B0 900 1000
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: Reading |Corrected| Limit .
Ant Polarity |Frequency — Factor & Reading @ 3m Margin
(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB)
Horizontal | 577.08 QP 27.72 8.58 36.30 46.00 -9.70
Horizontal | 697.36 QP 29.57 9.24 38.81 46.00 -7.19
Horizontal | 720.64 QP 29.97 10.17 40.14 46.00 -5.86
Horizontal | 817.64 Qp 31.34 9.81 41.15 46.00 -4.85
Horizontal | 864.20 Qp 31.95 11.35 43.30 46.00 -2.70
Horizontal | 889.42 QP 32.25 10.22 42.46 46.00 -3.54

Remark: Corr. Factor = Antenna Factor + Cable Loss

Level (dBuVim)

7

60 -

50 -

I T

30—

10—

500
(MHz)
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6.6.2 Measurement results: frequency above 1GHz to 25GHz

EUT: QL-303
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 \ 8.39 49.62 58.01 74.00 |-15.99
802.11b_Ch1l 4824 AV \ 8.39 37.71 46.10 54.00 | -7.90
4824 PK H 8.39 43.03 51.42 74.00 |-22.58
4874 PK Vv 8.62 49.32 57.94 74.00 |-16.06
802.11b_Ch6 4874 AV \ 8.62 38.29 46.91 54.00 | -7.09
4874 PK H 8.62 44.39 53.01 74.00 |-20.99
4924 PK \ 8.85 47.37 56.22 74.00 |-17.78
802.11b_Ch11 4924 AV \ 8.85 36.00 44.85 54.00 | -9.15
4924 PK H 8.85 43.59 52.44 74.00 |-21.56
4824 PK \ 8.39 41.05 49.44 74.00 |-24.56
802.11g_Ch1l
4824 PK H 8.39 37.99 46.38 74.00 |-27.62
4874 PK \ 8.62 42.55 51.17 74.00 |-22.83
802.11g_Ch6
4874 PK H 8.62 37.51 46.13 74.00 |-27.87
4924 PK Vv 8.85 41.15 50.00 74.00 |-24.00
802.11g_Ch11
4924 PK H 8.85 37.62 46.47 74.00 |-27.53
4824 PK Vv 8.39 40.53 48.92 74.00 |-25.08
802.11n(HT20)_Ch1
4824 PK H 8.39 37.90 46.29 74.00 |-27.71
4874 PK \ 8.62 42.06 50.68 74.00 |-23.32
802.11n(HT20)_Ché6
4874 PK H 8.62 36.77 45.39 74.00 |-28.61
4924 PK \ 8.85 40.03 48.88 74.00 |-25.12
802.11n(HT20)_Ch11
4924 PK H 8.85 37.29 46.14 74.00 |-27.86

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_Amplifier Gain
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7.1 Instrument Setting
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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) :

29

Relative Humidity (%) :

65

Test Date :

2019/7/16
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7.4 Test Results
EUT: QL-303
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)
2384.02 PK \Y 34.47 24.78 59.25 74 -14.75
2310~2390
802.11b 2387.36 AV \Y 34.48 7.32 41.80 54 -12.20
' 2484.50 PK Vv 34.71 24.87 59.58 74 -14.42
2483.5~2500
2483.50 AV Y 34.71 7.33 42.04 54 -11.96
2386.88 PK Y 34.47 24.24 58.71 74 -15.29
2310~2390
802,11 2390.00 AV Y 34.48 7.31 41.79 54 -12.21
8 2483.50 PK V 34.71 27.98 62.69 74 -11.31
2483.5~2500
2483.50 AV Y 34.71 9.00 43.71 54 -10.29
2389.29 PK Y 34.48 24.03 58.51 74 -15.49
2310~2390
802.11n | 2390.00 AV \ 34.48 7.40 41.88 54 -12.12
(HT20) | 2483.50 PK \ 34.71 24.65 59.36 74 -14.64
2483.5~2500
2483.50 AV \ 34.71 9.79 44.50 54 -9.50

Remark: Correction Factor = Antenna Factor + Cable Loss
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Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch1 PK

Ref Level 82.00 dBpv & RBW 1 MHz
o Att 1008 SWT 15.1ps @ VBW 3 MHz  Mode Auto FFT  Input 1 AC
PS PA TOF
(0 1Pk Max
12[1] M1 59.25 dBpY
2.384020 GHz|
L',[";ml Mi[1] 99.45 dBpY,
" 2.412630 GHz|
M2
60 dep
iLimit_z
S0 uBp
40 dep
30 deu
20 dBp
10 dey
0 dBy
-10 dep
F1
|
Start 2.31 GHz 501 pts Stop 2.43 GHz
il M SR 16.07.2019
easuring...  MRANAALAD WA it
Date: 16.JUL.2019 16:

Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch1l AV

Ref Level 82.00 depy & RBW 1 MHz

jo Att 10de  SWT 2541 ms @ VBW 10Hz Mode auto FFT  Input 1 AC
PS PA TDF

©1Pk Max

12[1] Wi 41.80 dBpY|

2.387360 GHz|
L'er'tun;u mM1[1] 90.52 dBpY,
2.411440 GHz|

60 dep

Wi

40 dip

30 dey!

20 dep!

10 dByv

0 dByiv

-10 dBpv

Start 2.31 GHz 501 pts
Pe—

Stop 2.43 GHz

e
i Measuring... WEAMRLALD W Vieene 7

Date: 16.JUL.2019 16:55:43

Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch11 PK

Ref Level 82.00 dBpv & RBW 1 MHz

jo Att 10d8  SWT 7.5ps & VBW 3 MHz  Mode Auto FFT  Input 1 aC
PS PA TOF

©1Pk Max

T 12[1] 59.58 dBpY|

2.4845000 GHz|
R mi[1] 100.48 dBpY
2.4624300 GHz|

60 dep

Limit_2
U UBY

40 dep

30 dey

20 dBp

10 dp

0 dBy

-10 dep

Start 2.45 GHz 501 pts
p—

Stop 2.5 GHz
Measuring...  LAMRLLED WS Nearn 4

Date: 16.JUL.2019 16:
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Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch11l AV

Ref Level 62.00 doyv & RBW 1 MHz
o Att 10d8  SWT 126.2 ms @ VBW 10Hz Mode Auto FFT  Input 1 AC
PS PA TDF
(0 1Pk Max
T 12[1] 42.04 dBpY|
2.4835000 GHz|
L!’rytm;J mM1[1] 91.37 dBpY,
¥ 2.4626200 GHz|
60 dey
Y
e
y
40 dew
30 dew
20 dBp!
10 depv
0 dByv
-10 depv
F1
|
Start 2.45 GHz 501 pts Stop 2.5 GHz
- 16.07.2019
™M ing... -
)i easuring...  URANNLAND e W
Date: 16.JUL.2019 16:49:54

Chain0 : Restricted Band Bandedge @ 802.11g Mode Chl PK

Ref Level 52.00 dBuv © RBW 1Mz
o att 10dB  SWT 15.1ps @ VBW 3 MHz  Mode Auto FFT  Input 1 AC
PS Pa TOF
O1Pk Max
1211 Wi 58.71dBpy
2.386880 GHz|
imit 1 Mi[1] 94.47 dBpY|
H 2.410480 GHz|
50 dep Y
it 2
0 s
40 dBy
30 dey
20 dbys
10 dBy
0 dBy
-10 deys
F1
|
Start 2.31 GHz 501 pts Stop 2.43 GHz
i o v 16.07.2019
caurng.. WO W o
Date: 16.JUL.2019 16:

Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch1 AV
(SR specrm ®) (=)

Ref Level 82.00 dBpv & RBW 1 MHz

jo Att 10 d8  SWT 254.1ms & VBW 10Hz Mode auto FFT  Input 1 AC
PS PA TOF

©1Pk Max

12[1] ¥ M1 41.79 dBpV|

2.390000 GHz|
LL‘:IE‘“]L mMi[1] 79.90 dBpV|
2.410960 GHz|

60 dep

Limit_2
U UBY

40 dey

30 dey

20 dBp

10 dp

0 dBy

-10 dep

Start 2.31 GHz 501 pts
p—

Stop 2.43 GHz
——
Measuring...  MAMRAALLD Wl N 7

Cate: 16.JUL.2019 17:03:08
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Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch11l PK
(SR specrm ®) (=)

Ref Level 82.00 dBpv & RBW 1 MHz

jo Att 10d8  SWT 7.5ps & VBW 3 MHz  Mode Auto FFT  Input 1 aC
PS PA TOF

©1Pk Max

T 12[1] 62.69 dBpY|
2.4835000 GHz|
Limie L mM1[1] 95.29 dBpY|
o 2.4584300 GHz|

60 dep

Limit_2
U UBY

40 dep

30 dey

20 dBp

10 dp

0 dBy

-10 dep

Start 2.45 GHz 501 pts
p—

Stop 2.5 GHz
Measuring...  LLL 0 ED A ]

Cate: 16.JUL.2019 16:41:40

Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch11l AV
(SR specrm ®) (=)

Ref Level 82.00 dBpv & RBW 1 MHz

jo Att 10 dB  SWT 126.2 ms & VBW 10Hz Mode auto FFT  Input 1 AC
PS PA TOF

©1Pk Max

A 12[1] +3.71 dBpv
2.4835000 GHz|

80.58 dBpV|
2.4646200 GHz|

Limit_1 Mi[1
ek &

60 dep

iLimit_z
U UBp

40 dep

30 dey

20 dBp

10 dp

0 dBy

-10 dep

Start 2.45 GHz 501 pts
p—

Stop 2.5 GHz
Measuring...  LAMRLLED WS Neons 4

Date: 16.JUL.2019 16:

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

Ref Level 62.00 dByuv ® RBW 10z
o At 1008 SWT 15.1 s @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS PA TDF
(0 1Pk Max
M2[1] Vh8.51 dBpV]
2.389200 GHz|
Cmie 1 ML) 93.89 dBpY)
#U tB 2.417430 GHz|
M3
60 dBy v
it 2
e
40 dey
30 de
20 doy
10 dept
0 dBy
-10 ey
F1
Start 2.91 GHz 501 pts Stop 2.43 GHz
T 16.07.2019
L ing... -
11 | Measuring...  RARNACED i v 4
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Chain0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Chl AV

jo Att

Ref Level 82.00 dBpv

PS PA TOF

(=)

& RBW 1 MHz

10 dB  SWT 254.1 ms & VBW 10 Hz

Mode suto FFT

Input 1 AC

©1Pk Max

12[1]

+1.88 dBpY|
2.390000 GHz|

Lirnit_1
£U B

mM1[1]

60 dep

81.48 dBpV|
2.409280 GHz|

Limit_2
U UBY

40 dey

30 dey

20 dBp

10 dp

0 dBy

-10 dep

Start 2.31 GHz
p—

501 pts

Stop 2.43 GHz

Cate: 16.JUL.20139

17:14:41

Measuring...

T
T 7

Chain0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 PK

jo Att

PS PA TOF

Ref Level 82.00 dBpv

(=)

& RBW 1 MHz

10 dB  SWT 7.5 ps & VBW 3 MHz

Mode suto FFT

Input 1 AC

©1Pk Max

T

Lirnit_1

s 12[1]

59.36 dBpY
2.4835000 GHz|

U B

mM1[1]

60 dep

94.54 dBpV|
2.4674200 GHz|

Limit_2
U UBY

40 dep

30 dey

20 dBp

10 dp

0 dBy

-10 dep

Start 2.45 GHz
p—

501 pts

Stop 2.5 GHz

Measuring...

Cate: 16.JUL.2019 16:36:16

Teoran
e

Chain0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11l AV

jo Att
PS PA TOF

Ref Level 82.00 dBpv

(=)

& RBW 1 MHz

10 dB 126.2 ms & VBW 10 Hz

SWT Mode suto FFT

Input 1 AC

©1Pk Max

12[1]

+4.50 dBpY]
2.4835000 GHz|

Lirnit_1
£U b

mM1[1]

60 cep

82.35 dByV|
2.4647200 GHz|

Limit_2
2u UBY

40 dep

30 dey

20 dBp

10 dp

0 dBy

-10 dep

Start 2.45 GHz
p—

501 pts

Stop 2.5 GHz

Measuring...

Cate: 16.JUL.2019 16:39:05

oo
osins 7
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8. AC Power Line Conducted Emission

8.1 Measuring instrument setting

Intertek Report No.: 190600059TWN-001
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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

Adapter EUT

EMI

Receiver
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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) : 25
Relative Humidity (%) : 57
Atmospheric Pressure (hPa) : 1005
Test Date : 2019/6/13
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8.6 Test Results

Phase: Live Line
Model No.: QL-303
Test Condition: Tx mode
Corr. Reading Level Limit Reading Level Limit Maxrgin
Frequency Factor Op OF OF AY AN AN {dE)
(M=) {dB) {dEul) {dBul) {dBul) {dBu¥)y {dBulr) {dBulr) QP AN
Coisz 969 3414 4383 6591 2226 3195  S5.91 2208  -23 86
0.1g2 9.68 3 41 .40 fid 42 24.04 3372 54 .42 -23.01 20,69
0,208 9.68 27.43 3.1 6002 19.26 28.94 50.02 -22.90 21.07
0.464 9.69 26.28 35.97 5663 16.05 27.74 46. 63 -20. 66 14689
0,335 9.3 25.41 35.14 36.00 16,78 26.51 46.00 -20. 86 19.49
1.15% 9.83 2%.20 33.03 56.00 17.67 27.52 46.00 -22.85 16 .48
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
80 {(dBuV)

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
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Phase: Neutral Line
Model No.: QL-303
Test Condition: Tx mode
Corx. Feading Level Limit Reading Level Limit Margin

Fraqueneoy Factor OF 3 13 AT AN AN {dE}

(MHz} fdBY  (dBu¥y  (dBu¥y  (dFu®)  (dFu¥)  (dBu¥y  (dBul} )3 AT
Cots 969 33.56  43.25  66.00 2254  32.28  S6.00 -22.15  -23.77

0247 Nt 20.25 35,493 61, 8 19.01 28,69 51.86 -2d.92 -2217

9

9.68 29.96 39.84 61.07 20.M 30.39 51.07 -21.4z -20. 68
0.596 9. 68 26.43 36.11 57.95 17.01 26649 47.95 -21. 84 -21. 26

968 24 .31 33.94 36.14 14.13 23.81 46.19 -2d. 19 -42. 37

9.0z 2z 84 3.5 56.00 14.36 24.09 46.00 -2d. 43 -41.91

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
80 {dBuV)

0.15 0.5 1 2 b 10 20 30
Frequency (MHz)
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Test Equipment/ Calibration Ao
ul - 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 20180903 | 20190902
Analyzer
Signal Analyzer Agilent N9030A MY51380492 2018/08/24 2019/08/23
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 | 2020/01/31
Pre-Amplifier MITEQ JS4'260_%1°00"27 828825 2018/08/28 2019/0827
Power Meter Anritsu ML2495A 0844001 2018/10/29 2019/10/28
Power Sensor Anritsu MA24118B 0738452 2018/10/29 | 2019/10/28
966-2(A) Cable
okHa~26.5GHz SUHNER SMA / EX 100 N/A 20180807 2019/0806
966-2(B) Cable
OkHa~26.5GHz SUHNER SUCOFLEX 104P CB0005 20180807 2019/08/06
RF Cable SUHNER SUCOFLEX 102 CBO006 20190502 | 2020/04/30
9kHz~26.5GHz
Hight Pass Filter Wainwright WHKX?"SOSASG_IZ N/A 2019/05/30 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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i . . Next
Test Equ.ment/ Brand Model No. Serial No. el Calibration
Test site Date
Date
EMI Test
Receiver R&S ESR7 101822 2018/06/15 2019/06/14
Two-Line
V-Network R&S ENV216 101160 2018/07/24 2019/07/23
Two-Line
V-Network R&S ESH3-Z5 838979014 | 2018/09,03 2019/09/02
CON-2
Shielded Room N/A N/A N/A NCR NCR
EMCCFD300-B
CON-2 Cable SUHNER M-NM-6000 170502 2019/05/06 2020/0504
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

Note: The statement of conformity to this test service with decision rule not includes the
measurement uncertainty. The identified critical influencing factors are based on the
standard requirements and controlled.
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