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Radiated Emission Method

Test Requirement:

FCC Partl5 C Section 15.209 and 15.205, RSS-Gen §8.9 §8.10

Test Method:

ANSI C63.10: 2013

Test Frequency Range:

All of the restrict bands were tested, only the worst band’s (2310MHz to
2500MHz) data was showed.

Test site: Measurement Distance: 3m
Receiver setup: Freguency Detector RBW VBW Value
Peak 1MHz 3MHz Peak
Above 1GHz Average 1MHz 3MHz Average
Limit: Freguency Limit (dBuV/m @3m) Value
54.00 Average
Above 1GHz 22.00 Peak
Test setup:
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Test Procedure:

1. The EUT was placed on the top of a rotating table 1.5 meters above
the ground at a 3 meter camber. The table was rotated 360 degrees to
determine the position of the highest radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna
tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters
and the rota table was turned from 0 degrees to 360 degrees to find
the maximum reading.

5. The test-receiver system was set to Peak Detect Function and
Specified Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of
the EUT would be reported. Otherwise the emissions that did not have
10dB margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

7. The radiation measurements are performed in X, Y, Z axis positioning.
And found the Y axis positioning which it is worse case, only the test
worst case mode is recorded in the report.

Test Instruments:

Refer to section 3.0 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass

Tel: +86 755 85259392

Email: etr800@etrtest.com

No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China




- Page 32 of 62

Report No.: ET-22120985E02

Measurement data:

‘ Test mode: 802.11b ‘ Test channel: ‘ Lowest
Peak value:
Read Antenna Cable Preamp T Over
Frequency Level Limit Line o o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2310.00 67.39 27.40 3.43 45.40 52.82 74.00 -21.18 Horizontal
2390.00 72.49 27.10 3.43 45.40 57.62 74.00 -16.38 Horizontal
2310.00 67.19 27.40 3.43 45.40 52.62 74.00 -21.38 Vertical
2390.00 72.96 27.10 3.43 45.40 58.09 74.00 -15.91 Vertical
Average value:
Read Antenna Cable Preamp s Over
Frequency Level Limit Line . o
(MHz) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2310.00 53.48 27.40 3.43 45.40 38.91 54.00 -15.09 Horizontal
2390.00 58.78 27.10 3.43 45.40 43.91 54.00 -10.09 Horizontal
2310.00 54.30 27.40 3.43 45.40 39.73 54.00 -14.27 Vertical
2390.00 59.50 27.10 3.43 45.40 44.63 54.00 -9.37 Vertical
‘ Test mode: 802.11b ‘ Test channel: ‘ Highest
Peak value:
Read Antenna Cable Preamp L Over
Frequency Level Limit Line L o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuV/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2483.50 68.80 27.80 3.56 45.40 54.76 74.00 -19.24 Horizontal
2500.00 64.95 27.80 3.56 45.40 50.91 74.00 -23.09 Horizontal
2483.50 69.09 27.80 3.56 45.40 55.05 74.00 -18.95 Vertical
2500.00 64.27 27.80 3.56 45.40 50.23 74.00 -23.77 Vertical
Average value:
Read Antenna Cable Preamp S Over
Frequency Level Limit Line . o
(MH2) Level Factor Loss Factor (dBuVv/m) | (dBuv/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2483.50 56.51 27.80 3.56 45.40 42.47 54.00 -11.53 Horizontal
2500.00 52.36 27.80 3.56 45.40 38.32 54.00 -15.68 Horizontal
2483.50 56.25 27.80 3.56 45.40 42.21 54.00 -11.79 Vertical
2500.00 52.98 27.80 3.56 45.40 38.94 54.00 -15.06 Vertical
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‘ Test mode: ‘ 802.11g ‘ Test channel: ‘ Lowest
Peak value:
Frequency | FU | “Factor | Loss | Facior | jLevel | umittine | SR oo on
(MH2z) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2310.00 67.20 27.40 3.43 45.40 52.63 74.00 -21.37 Horizontal
2390.00 74.01 27.10 3.43 45.40 59.14 74.00 -14.86 Horizontal
2310.00 67.26 27.40 3.43 45.40 52.69 74.00 -21.31 Vertical
2390.00 74.65 27.10 3.43 45.40 59.78 74.00 -14.22 Vertical
Average value:
Read Antenna Cable Pream S Over
Fr?&ﬁir;cy Level Factor Loss Factorp ( dgﬁ\\//(jlm) I(‘énég\ll‘/'gi Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2310.00 53.39 27.40 3.43 45.40 38.82 54.00 -15.18 Horizontal
2390.00 58.00 27.10 3.43 45.40 43.13 54.00 -10.87 Horizontal
2310.00 52.78 27.40 3.43 45.40 38.21 54.00 -15.79 Vertical
2390.00 58.62 27.10 3.43 45.40 43.75 54.00 -10.25 Vertical
Test mode: ‘ 802.11g ‘ Test channel: ‘ Highest
Peak value:
Frequency | 0 | “loctor | Loss | Factor | Level | timitine | REE o on
(MHz) (dBuv) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 72.20 27.80 3.56 45.40 58.16 74.00 -15.84 | Horizontal
2500.00 67.60 27.80 3.56 45.40 53.56 74.00 -20.44 Horizontal
2483.50 71.73 27.80 3.56 45.40 57.69 74.00 -16.31 Vertical
2500.00 66.84 27.80 3.56 45.40 52.80 74.00 -21.20 Vertical
Average value:
Read Antenna Cable
Frequency Level Factor LosS Plzrgg{g rp Level Limit Line a\r/ne|: Polarization
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 57.43 27.80 3.56 45.40 43.39 54.00 -10.61 Horizontal
2500.00 53.94 27.80 3.56 45.40 39.90 54.00 -14.10 | Horizontal
2483.50 56.90 27.80 3.56 45.40 42.86 54.00 -11.14 Vertical
2500.00 53.58 27.80 3.56 45.40 39.54 54.00 -14.46 Vertical
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‘ Test mode: | 802.11n(HT20) ‘ Test channel: ‘ Lowest
Peak value:
Read Antenna Cable Preamp Lo Over
Fr?&fzr)]cy Level Factor Loss Factor ( dgﬁ\\lﬁlm) I(‘énég\l/‘/'gi Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2310.00 68.09 27.40 3.43 45.40 53.52 74.00 -20.48 Horizontal
2390.00 72.79 27.10 3.43 45.40 57.92 74.00 -16.08 Horizontal
2310.00 69.20 27.40 3.43 45.40 54.63 74.00 -19.37 Vertical
2390.00 74.82 27.10 3.43 45.40 59.95 74.00 -14.05 Vertical
Average value:
Frequenc Read Antenna Cable Preamp Level Limit Line Over
(I\C/IIHz) y Level Factor Loss Factor (dBuv/m) | (dBuV/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2310.00 55.46 27.40 3.43 45.40 40.89 54.00 -13.11 Horizontal
2390.00 59.13 27.10 3.43 45.40 44.26 54.00 -9.74 Horizontal
2310.00 55.14 27.40 3.43 45.40 40.57 54.00 -13.43 Vertical
2390.00 59.86 27.10 3.43 45.40 44.99 54.00 -9.01 Vertical
‘ Test mode: ‘ 802.11n(HT20) ‘ Test channel ‘ Highest
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Over
Level Factor Loss Factor Limit Polarization
(MHz) (dBuv) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
2483.50 72.67 27.80 3.56 45.40 58.63 74.00 -15.37 Horizontal
2500.00 68.51 27.80 3.56 45.40 54.47 74.00 -19.53 Horizontal
2483.50 72.43 27.80 3.56 45.40 58.39 74.00 -15.61 Vertical
2500.00 67.85 27.80 3.56 45.40 53.81 74.00 -20.19 Vertical
Average value:
Frequenc Read Antenna Cable Preamp Level Limit Line Over
(l\(jIHz) y Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2483.50 57.08 27.80 3.56 45.40 43.04 54.00 -10.96 Horizontal
2500.00 53.64 27.80 3.56 45.40 39.60 54.00 -14.40 Horizontal
2483.50 58.04 27.80 3.56 45.40 44.00 54.00 -10.00 Vertical
2500.00 53.40 27.80 3.56 45.40 39.36 54.00 -14.64 Vertical
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‘ Test mode: ‘ 802.11n(HT40) ‘ Test channel: ‘ Lowest ‘
Peak value:
Read Antenna Cable Preamp Lo Over
Fr?'\q/lLll_itazr)lcy Level Factor Loss Factor ( dgi\\//e/:m I(‘('jnég\ll‘/'gs Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2310.00 67.63 27.40 3.43 45.40 53.06 74.00 -20.94 | Horizontal
2390.00 71.52 27.10 3.43 45.40 56.65 74.00 -17.35 Horizontal
2310.00 67.40 27.40 3.43 45.40 52.83 74.00 -21.17 Vertical
2390.00 70.95 27.10 3.43 45.40 56.08 74.00 -17.92 Vertical
Average value:
Read Antenna Cable Preamp Lo Over
Fr?&ﬁir;cy Level Factor Loss Factor ( dgﬁ\\//(jlm) (Lérgg\b'&? Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2310.00 54.96 27.40 3.43 45.40 40.39 54.00 -13.61 Horizontal
2390.00 58.77 27.10 3.43 45.40 43.90 54.00 -10.10 Horizontal
2310.00 55.70 27.40 3.43 45.40 41.13 54.00 -12.87 Vertical
2390.00 59.15 27.10 3.43 45.40 44.28 54.00 -9.72 Vertical
‘ Test mode: | 802.11n(HT40) ‘ Test channel: ‘ Highest
Peak value:
Read Antenna Cable Preamp Lo Over
Fr((al\(ilLlj_'ezr;cy Level Factor Loss Factor ( dllii\\//(ilm) I(_(ljrgg\ll_/lrr;s Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2483.50 72.40 27.80 3.56 45.40 58.36 74.00 -15.64 Horizontal
2500.00 68.11 27.80 3.56 45.40 54.07 74.00 -19.93 Horizontal
2483.50 73.24 27.80 3.56 45.40 59.20 74.00 -14.80 Vertical
2500.00 68.82 27.80 3.56 45.40 54.78 74.00 -19.22 Vertical
Average value:
Read Antenna Cable Preamp T Over
Fr?&li'ezr;cy Level Factor Loss Factor ( dllgﬁ\\/;:n) I(_(Ijang\ll_llgi Limit Polarization
(dBuV) (dB/m) (dB) (dB) (dB)
2483.50 58.04 27.80 3.56 45.40 44.00 54.00 -10.00 Horizontal
2500.00 53.53 27.80 3.56 45.40 39.49 54.00 -14.51 Horizontal
2483.50 56.95 27.80 3.56 45.40 42.91 54.00 -11.09 Vertical
2500.00 53.46 27.80 3.56 45.40 39.42 54.00 -14.58 Vertical
Remarks:

1. The pre-test were performed on lowest, middle and highest frequencies, only the worst case’s (lowest

and highest frequencies) data was showed.

2. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

w

4. All modes are tested and only report worst case mode for both (RTL8822CU MODULE)

and (RTL8731BU MODULEU) working simultaneously.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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4.7 Spurious Emission

Conducted Emission Method

Test Requirement: FCC Partl5 C Section 15.247 (d), RSS-Gen §8.9 §8.10
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that
is produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated
measurement.
Test setup: Spectrum Analyzer
e o |
"‘"-\ o o
e o |
= =5 E.U.T
Non-Conducted Table
Ground Reference Plane
Test Instruments: Refer to section 3.0 for details
Test mode: Refer to section 2.2 for details
Test results: Pass
Remark: /
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Test plot as follows: (RTL8822CU Module)
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802.11g

Lowest channel
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802.11n20
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802.11n40

Lowest channel

Veysght Specrum Anayar - Swept S [ ——
ot ey (i R T8 [Center Freq 13.265000000 GHz | Avg Type Log:?
FNO: Fast -+~ Trig: FreeRun AvaHold: 100100 TR Foeves W |\ p i WG Fost -+~ Trig: FreeRun Ammﬂ'm?n "
IFGain:Low #Anen: 30 4B it #Attor: 308
Ref Offset 2.9 dB.
10 Bl Ref 20.00 dBm QBN o
Log v Log - - '
,\
W
. &
/ v
Start 0.03 GHz Stop 26,50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts
vl wooel rec] sc
N [ 2412 GHz -6.758 dBm
2 N f 26044GHz 42184 dBm
3 N f 4980 GHz -56.310 dBm
4N i 7124GHz 55936 dBm
z N f 9.877 GHz -57.137 dBm
7
8
i 9
ICenter 2.42200 GHz Span 60.00 MHz| 1:’
#Res BW 100 kHz #VBW 300 kHz Sweep 5.800 ms (1001 ptsy ~
[ Kt Spectnam Analyes - Swept Sk .
Avg Type: Log-Pwr Avg Type: Log-Pwr
R AvglHold: 100/100 PRRR TUERULIVISI TSN 1icFresRen AvaHord: 1030
IFGainLow sAnen: 30 dB IFGainow #Atten: 30 4B
Ref Offset 2.83 dB Ref Offset 293 d8.
joamiey Ref 20.00 dBm odBidv  Ref 20,00 dBm
Log - Log v
14
& %3 & ;
i
Start 0.03 GHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts]
G i B Lruncionwiot] _____Funciosvae
N f 2.439 GHz
2 N f 24568 GH;
3N f 821 iz 5
4N [ 7283GHz  -85.385dBm
8N ' 9503GHz  -57.008 dBm
7
8
" 9
Center 2.43700 GHz Span 60.00 MF }1“
H#Res BIW 100 kHz #VBW 300 kHz Sweep 5.800 ms (1001 pt .

Highest channel

30MHz~25GHz

[ Fepight Spectrum Anslyces - Swepe Sk (== [ Keysgh Spectram Analyzer - Swept 4. Lo-la-led
y \SE PULSE] SOURCE OrF g — 12:02:10 P Jan 03,2023 L  [s0a w5 16 120239 PMJan 03,2023
enter Freq 2.452000000 GHz vg Type: Log-Pur 5 s Avg Type: Log-Pwr TCElT s <5 f
PNO:Fost -+  11g: FreeRun AvglHald: 1001100 Lol BRG Fast ~=- Trig: FreeRun Avqu\HgII::m?l“O
\FGain:Low Satten: 3048 IFGainil aw SAtten: 30 dB
Mkr1
Ref Offset 2.92 dB.
10 eiaiv Ref 20.00 dBm P bt e
Log v Log = v
Vo
Start 0.03 GHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)
I“Em—mm Z
N f 2.485 GHz 6291 dBm
2 N f 24462GHz 42662 dBm
3N f 5.008 GHz. -56.387 dBm
4N [ 7256GHz  -85.762dBm
L f 9956GHz  -56.819.dBm
7
8
" 9
Center 2.45200 GHz Span 60.00 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.800 ms (1001 pts) 3 =

30MHz~25GHz
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Test plot as follows: (RTL8731BU Module)

802.11b

Lowest channel
S Wepsight Spectram Analyces - SweplSA (= N e R - Wl T
% AL i 121024 woan 12 E i : i
Avg Ty Log-P Avg Ty Log-P
enter Freq 2.412000000 GHz o Ft —e. Trg: FreeRun M':‘H::mz,ﬂm;" enter Freq 13.265000000 GHz o Ft —e. Trg: FreeRun M':‘H::mm e
IFGain:Low #Anen: 30 4B IFGain:Low #Anen: 30 4B
Ref Offset 294 dB Ref Offset 2.94 dB
10 derdiv - Ref 20.00 dBm 10d8idiv_ Ref 20.00 dBm
e . (%8 v
|
¢ %
Start 0.03 GHz ‘Stop 26.50 GHz'
[#Res BW 100 KHz #VBW 300 kHz Sweep 2.530'5 (1001 pts)
LS i [Ficrommon v 3
{ N T 2412 GHz 2.319 dBm
2 N f 25.097 GHz 42974 dBm
3N f 4821 GHz -56.177 dBm
4 N 1 7.045 GHz 66961 dBm
5§ N f 9 666 GHz -66.422 dBm
[]
7
8
" 9
Center 2.41200 GHz Span 30.00 MHz h ]
[#Res BIW 100 kHz #VBWW 300 KHz Sweep 2.933 ms (1001 pts) :
a erars o erarus
30MHz~25GHz

[E=R

Middle channel

[ Keysgh Spectram Anayces - Swept 4.
RL z r
enter Freq 13.265000000 GHz
PNO:Fast ~4

" Avg Type: Log-Pwr
Trig: Free Run AvglHold: 10110

" Ave Type:Log®
enter Freq 2.437000000 GHz o Ft —e. Trg: FreeRun M':‘H::mz,ﬂm;"
IFGainLow #Aten: 30 dB IFGainLow #Auen: 30 dB
Ref Offset2.93 dB Ref Offset 2.93 dB
10 deidiv Ref 20.00 dBm 10 d8/div__ Ref 20,00 dBm
Log v Log \
{y
& i 0
Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

Start 0.03 GHz

#Res BW 100 kHz #VBW 300 kHz
Immm—__m B
N 2439 GHz 1.804 dBm
24700 G:! 42864 dBm

2 N f :
3N f 4874 GHz -54.914 dBm
N f 7124GHz 65704 dBm
5§ N f 9877 GHz -66.138 dBm
[]
7
8
1 9
Center 2.43700 GHz Span 30.00 MHz h ]
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) T
wsa [ sc. —
= Kyt sy Aralos - St e Tol=
AL : L R : : L 125559 B33 12,2000
Avg Type: Log-P Avg Type: Log-P TRACH 56
SRR Tt co. Trig: FreeRun AvaiHord: 10000 onter Freq 13. L o -»- Trg FreeRun Avaold: 1080
Fosiow | Amen: 3008 \Fooiiow | SAmen: 3008
Ref Offset 2 4B Ref Offset 28 dB
10 derdiv - Ref 20.00 dBm 10 d8/div_ Ref 20,00 dBm
Log - Log v
ﬁ\"
& & v
"
Start 0.03 GHz Stop 26.50 GHz,
H#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 5 (1001 pts)
I g
N t
2 N f | §
3N f 086 CHz  54912d8m
4N f 7336GHz  65915dBm
: N f 9.983 GHz -56.410 dBm
7
8
" 9
Center 2.46200 GHz Span 30.00 MHz| 1 1
#Res BW 100 kHz #VEW 300 kHz Sweep 2.933 ms (1001 pts) T
oa e - satus
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802.11g

Lowest channel

Spectrum Anabyer - Swept A
(i
enter Freq 2.412000000 GHz
FND: Fost =+

Avg Type: Log-Pwr

| ‘Spectrum Anshyzer - Swept S4
L
enter Freq 13.265000000 GHz
FND: Fost =+

Trig: Free Run

" Avp Type: Log-Pwr
AvglHold: 10110

- Trig: Free Run Avg|Hold: 1001100 =
\Fosinlow | SAmen: 30d8 \Fosinlow | SAten: 30d8
Ref Offsst 294 dB Ref Offset 254 dB
0 dBid Ref 20.00 dBm 10 deidi Ref 20,00 dBm
Lag - og T
O 0
Start 0.03 GHz Stap 26,50 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530S (1001 pts)
i N ] 2412GHz 1726 dBm
2 N f 24.594 GHz -42.293 dBm
3N f 006 GHz 56.105 dBm
N f 7362GHz 65837 dBm
5§ N f 9506 GHz -66.772dBm
[]
7
8
1 9
Center 2.41200 GHz Span 30.00 MHz h ]
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) T
wea [ sc. —
TSI BT —
i ; ] ] 125529 Pan 12,2023
Avg Type: Log-Pwr Avg Type: Log-Pwr 56
By Iy T o e Trig: FreeRun AvaHord: 100100 PRRRIEN PR Fast ~w-  Trig: FreeRun AvaHord: 1030
IFGain:Low #Atten: 30 dB IFGain;Low #Atten: 30 dB
Ref Offset 293 dB Ref Offset 293 dB
10deidiv - Ref 20.00 dBm Ref 20.00 dBm
Log - T
Or b e
Start 0,03 GHz Stop 26,50 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530's (1001 pts)
1N t 2430 GHz 0.725 dBm
2 N f 25071GHz 41339 dBm
3 N f 5.006 GHz -565.290 dBm
4N i 7256CHz 65458 dBm
: N f 9.612GHz -56.998 dBm
7
8
" 9
Center 2.43700 GHz Span 30.00 MHz| 1 1
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) .
oo e - sanus
Spectrum Analyzes - Swepe Sk =
i ; ] 12347 Pian 12 ]
Avg Type: Log-Pwr Avg Type: Log-Pwr
ey Iy P o e Trig: FreeRun AvaHord: 100100 PRRRIEN PR Fast ~w-  Trig: FreeRun AvaHord: 1030
IFGain:Low #Atten: 30 dB IFGain;Low #Atten: 30 dB
Ref Offset 29 4B Ref Offset 2.6 dB
10cE/v  Ref 20,00 dBm 10 gy Ref 20.00 dBm
Log . v
I
o
Start 0,03 GHz Stop 26,50 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530's (1001 pts)
1N t 2465GHz 1597 dBm
2 N f 24,641 GHz -42.734 dBm
3 N f 5.058 GHz -55 868 dBm
4N i 733CHz  65980dBm
: N f 9.877 GHz -56.525 dBm
7
8
" 9
Center 2.46200 GHz Span 30.00 MHz| 1 1
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) .
oo e - sanus

30MHz~25GHz
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802.11n20

Lowest channel

Wepught Spectrum Analyzer - wept 54
(i
enter Freq 2.412000000 GHz
FHO:

e Keyzight Spectrum Anshyzer - Swept S4
L T LIGH
enter Freq 13.265000000 GHz Avg Type: Log-Pwr
B

" Avp Type: Log-Pwr
1t o Trig FreeRun AvglHold: 1001100 GoFast -»-  Trg: FreeRun AvaHolg: 10110
IFGain:Low #Anen: 30 dB IFGain:Low #Anen: 30 dB
Ref Offset 294 dB Ref Offset 254 dB
0 EE'ci. Ref 20.00 dBm 10 deidi Ref 20.00 dBm
Lag - og T
Fat n iy
/ o,
Start 0.03 GHz ‘Stop 26.50 GHz'
[#Res BW 100 KHz #VBW 300 kHz Sweep 2.530'5 (1001 pts)
(i icod ——
N T 2412 GHz 0.604 dBm
2 N f 25.097 GHz 42128 dBm
3N f 4953 GHz -55.109 dBm
4 N 1 7.256 GHz -66.376 dBm
5§ N f 8718 GHz -66.123 dBm
[]
7
8
1 H
Center 241200 GHz Span 30.00 MHz b 1
[#Res BIW 100 kHz #VBWW 300 KHz Sweep 2.933 ms (1001 pts) :
s erars o erarus

30MHz~25GHz
Middle channel

VeysightSpectnum Anabzer - Swept 54 [ eysigh Spectmam Anayees - Swepe .
% AL i I aLicn AL i i A1h 124150
Avg Type: Log-Pwr Avg Type: Log-Pwr ™
By Iy T FHO-Fost -+  Trig: FreeRun Avgg\Hgla: m?mn PRRRIEN S P FHO-Fost -+  Trig: FreeRun Avgg\Hgla: 10?1'0 ™
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 2.93 dB Ref Offset 293 dB
10 dB/di Ref 20.00 dBm Ref 20.00 dBm
Log v v
Iy
Ay £
pv ' \'
Start 0,03 GHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)|
[kl {rRc scl |
1 [ 2439 GHz 0981 dBm
2 f 25097 GHz 42662 dBm
3 f 4927 GHz -56 672 dBm
4 [ 7203GHz  -55.788dBm
H f 9877GHz  -56.410dBm
7
8
1 9
Center 2.43700 GHz Span 30.00 MHz| 1 1
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) .
wsa ratus araus

Highest channel

gt Spectrum Analyces - Swept S4 =
L i I ALIGR 12:43:26 PHJan 12, 2023
enter Freq 2.462000000 GHz Avg Type: Log-Pwr T E
Avg|Hol

.265000000 GHz Avg Type: Log-Pwr

PR Fast ~w-  Trig: FreeRun Id: 1001100 enter Frel PR Fast ~w-  Trig: FreeRun AvglHold: 1010
IFGain:Low #Atten: 30 dB IFGain;Low #Atten: 30 dB
Ref Offset 2.9 dB Ref Offset 29 d8
10a8iciv Ref 20,00 dBm 0 iy Ref 20.00 dBm
Log v Log N
it
& 1)
Start 0,03 GHz Stap 26.50 GHz
[#Res BIW 100 kHz #VBW 300 kHz Sweep 2.530's (1001 pts)
EES ——
1 t 2466 GHz 1735 dBm
2 f 24,694 GHz -42.462 dBm
3 f 5.006 GHz -56.165 dBm
4 ' 7283GHz 86,967 dBm
: f 9.797 GHz -56.366 dBm
7
8
) H
Center 2.46200 GHz Span 30.00 MHz| 1 1
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) .
wa — —

30MHz~25GHz
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802.11n40

Lowest channel

Vgt Spectrim Anshsr - Smept 54 [ Koy Spectnam Anaheer - Swept 0
% (i E L 7
Avg Ty Log-Pi Avg Ty Log-Pi
enter Freq 2.422000000 GHz o Ft —e. Trg: FreeRun M':‘H::m?m;" enter Freq 13.265000000 GHz o Ft —e. Trg: FreeRun a::m::m?n wr
IFGainiLow sAuen: 30 B IFGainiLow #Auen: 30 B
Ref Offset2.96 4B Ref Offset 2.95 dB
ogerdv_ Ref 20.00 dBm 10dBidiv__Ref 20,00 dBm
Log v og g
{y
TR IR
Start 0.03 GHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530s (1001 pts)
4N i 2,439 GHz -4.686 dBm
2 N f 25,071 GH: 42378 dBm
I N f 5033GHz  -56.171dBm
4N 1 7450GHz  -65516dBm
5 N f 9.877 GHz -66.028 dBm
L]
7
[]
1 g
Center 2.42200 GHz Span 60.00 MHz h ]
#Res BW 100 kHz #VBW 300 kHz Sweep 5.800 ms (1001 pts)
wsa araus usc aus
VeysightSpectnum Anabzer - Swept 54 [ eysigh Spectmam Anayees - Swepe .
AL i 3 AL i 3
% q Avg Type: Log-Pwr Avg Type: Log-Pwr
RNy IV ST iz FresRen AvaHord: 100100 enter Freq 13265000000 CHr . - Trig:Freeun AvaHare 1010
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 2.93 dB Ref Offset 293 dB
10 dB/di Ref 20.00 dBm Ref 20.00 dBm
Log v v
o
Start 0,03 GHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)|
[kl {rRc scl |
1 [ 2,439 GHz -3.256 dBm
2 f 24.541 GHz 42576 dBm
3 [ 006 GHz 55823 dBm
4 [ 7124GHz  -55.508dBm
H f 9797GHz  -56.407 dBm
7
8
1 9
Center 2.43700 GHz Span 60.00 MHz| 1 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.800 ms (1001 pts) .
wsa ratus araus
ight Spectrum Analyzer - Suwept SA. = ) [ Keysight Spectrum Analyzer - Suwept 54
% L u 125149 P Jan 12, E AL u
Avg Type: Log-Pwr Avg Type: Log-Pur
enter Freq 2.452000000 GHz Pr s Trig:FresRun AvﬂUIH:‘ﬂ 10‘5{5‘00 enter Freq 13.265000000 GHz Pr s Trig:FresRun AvﬂUIH:‘ﬂ 10‘;5“
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
Ref Offset 2.92 dB Ref Offset 2.92 4B
10 dB/di Ref 20.00 dBm 0 diidiv__ Ref 20,00 dBm
Log - Log v
&
Oy v tr
Start 0,03 GHz Stop 26,50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)

4

ICenter 2.45200 GHz
#Res BW 100 kHz

#VBW 300 kHz

sTaTus

Span 60.00 MHz,
Sweep 5.800 ms (1001 pts)|

L Y
f 2.465 GHz -3.337 dBm
f 24,541 GHz 41961 dBm
f 5.086 GHz 55816 dBm
1 7A77 GHz -56.394 dBm
f 9.797 GHz -§6.008 dBm

SBceumnawnm

sTaTus

30MHz~25GHz
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Radiated Emission Method

Test Requirement:

FCC Partl5 C Section 15.209 , RSS-Gen §8.9 §8.10

Test Method:

ANSI C63.10: 2013

Test Frequency Range:

9kHz to 25GHz

Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Value
9KHz-150KHz Quasi-peak 200Hz 600Hz Quasi-peak
150KHz-30MHz Quasi-peak 9KHz 30KHz Quasi-peak
30MHz-1GHz Quasi-peak | 120KHz | 300KHz | Quasi-peak
Peak 1MHz 3MHz Peak
Above 1GHz
Peak 1MHz 10Hz Average
Limit: o
Frequency Limit (uv/m) Value Me[?izltj;ﬁg]eem
0.009MHz-0.490MHz 2400/F(KHz) QP 300m
0.490MHz-1.705MHz 24000/F(KHz) QP 300m
1.705MHz-30MHz 30 QP 30m
30MHz-88MHz 100 QP
88MHz-216MHz 150 QP
216MHz-960MHz 200 QP
960MHz-1GHz 500 QP 3m
500 Average
Above 1GHz
5000 Peak
Vs SR For radiated emissions from 9kHz to 30MHz

Tum Table ..

< §0cm = =

o

Test Antenna

,

Turn Table-

W

I

Receiver- |

—_

For radiated emissions from 30MHz to1GHz

Tel: +86 755 85259392

Email: etr800@etrtest.com
No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China




- Page 46 of 62 Report No.: ET-22120985E02

.
] .i | f \
Test Antennas
i _
- < lm .. 4m >,
Tum Table.. . ] f
= 80cm : -:)b Tum Table.
o o

=

| Receiver. H Preamplifier. }/

For radiated emissions above 1GHz

P ST I S R T >
e |7\
e 2 R
= \
Test Antenna. \
|
i »
<lm . 4m >}
= EUT, !
Tum Tablew - W gﬂé« v
<150cm =,
-150cm | / ;) é
e 8 I 8

(LN

1=

I Receiver H Preamplifier-

Test Procedure:

1. The EUT was placed on the top of a rotating table (0.8m for below 1G

and 1.5m for above 1G) above the ground at a 3 meter camber. The
table was rotated 360 degrees to determine the position of the highest
radiation.

2. The EUT was set 3 meters away from the interference-receiving

antenna, which was mounted on the top of a variable-height antenna
tower.

3. The antenna height is varied from one meter to four meters above the

ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case

and then the antenna was tuned to heights from 1 meter to 4 meters
and the rota table was turned from 0 degrees to 360 degrees to find the
maximum reading.

. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

Test Instruments:

Refer to section 3.0 for details

Test mode:

Refer to section 2.2 for details
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Test environment: Temp.: 25.6 °C Humid.: 55% Press.: ‘ 1012mbar
Test voltage: AC 120V, 60Hz
Test results: Pass

Remarks:

1. The report only shows the worst mode .
2. Pre-scan all kind of the place mode (X-axis, Y-(axis, Z-axis), and found the Y-axis which it is worse case.

Measurement data:
B 9kHz~30MHz

The emission from 9 kHz to 30MHz was pre-tested and found the result was 20dB lower than the limit,
and according to 15.31(0) & RSS-Gen 6.13, the test result no need to reported.
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1000.0

B Below 1GHz
Vertical:
g0.0 dBu¥/m
70
1]
HCC Claz$ B 3M |Radiation
&0 L -h | !-
[ 3 ; i
40 \2" —
20 INM J}W/\ lfdknl | i ,Mn@peak
T g )4 | W LT
20 . | ﬂJm ‘m"l
Fh WWW
10
0.0
30.000 60 100 {MHz) 500
N Frequency | Reading | Factor | Level Limit  |Margin Tonen
O- (MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB)
1 84 4054 5470 -20.38 34 32 4000 |-568 | QP
2 184 4898 5769 -18.01 39.68 4350 |-382| QP
3 297.2238 59.95 -18.50 41.45 46.00 | -455| AP
4 4235402 53.86 -15.62 38.24 4600 |-776 | QP
5 595.1326 52 67 -10.41 42 26 4600 |-374 | QP
6 893.8564 48.80 5.64 42 16 46.00 |-384 | QP
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Horizontal:

g0.0 dBu¥/m

70
60
HCC Clasi B 3M [Radidtion
50 | !-
[
10 , 2 ; $ L
an b A o b . LV)W/ J | *l un ,J{ peak
A S T
20 uw‘y
10
0.0
30.000 60 100 (MHz) 500 1000.0

N Frequency | Reading | Factor | Level Limit  |Margin Tomen

o (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

1 1056414 56.99 -19.88 3711 4350 |-639| QP

2 184.4898 56.73 -18.41 38.32 4350 |-518 | QP

3 301.4223 5927 -18.03 4124 4600 |-476 | AP

4 394 8543 5788 -16.56 41.32 4600 |-468 | AP

5 595.1326 5251 -11.31 41.20 4600 |-480 | AP

6 893.8564 46.05 -5.99 40.06 4600 |-594 | AP
Remarks:

Level =Receiver Reading + Factor
Factor= Antenna Factor + Cable Factor — Preamplifier Factor
All modes are tested and only report worst case mode 802.11g 2412MHz for both (RTL8822CU MODULE)
and (RTL8731BU MODULEU) working simultaneously
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B Above 1GHz

‘ Test mode: ‘ 802.11b ] Test channel: | Lowest ‘
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)

4824.00 65.40 32.10 5.96 45.50 57.96 74.00 -16.04 Vertical
7236.00 60.65 36.60 6.93 45.60 58.58 74.00 -15.42 Vertical
9648.00 61.01 38.60 8.02 46.20 61.43 74.00 -12.57 Vertical
12060.00 * 74.00 Vertical
14472.00 * 74.00 Vertical
16884.00 * 74.00 Vertical
4824.00 64.35 32.10 5.96 45.50 56.91 74.00 -17.09 | Horizontal
7236.00 60.97 36.60 6.93 45.60 58.90 74.00 -15.10 | Horizontal
9648.00 59.20 38.60 8.02 46.20 59.62 74.00 -14.38 | Horizontal
12060.00 * 74.00 Horizontal
14472.00 * 74.00 Horizontal
16884.00 * 74.00 Horizontal

Average value:

Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o

(MH2) Level Factor Loss Factor (dBuv/m) | (dBuv/m) Limit | polarization
(dBuV) (dB/m) (dB) (dB) (dB)

4824.00 45.98 32.10 5.96 45.50 38.54 54.00 -15.46 Vertical
7236.00 42.27 36.60 6.93 45.60 40.20 54.00 -13.80 Vertical
9648.00 45.26 38.60 8.02 46.20 45.68 54.00 -8.32 Vertical
12060.00 * 54.00 Vertical
14472.00 * 54.00 Vertical
16884.00 * 54.00 Vertical
4824.00 46.79 32.10 5.96 45.50 39.35 54.00 -14.65 | Horizontal
7236.00 44.36 36.60 6.93 45.60 42.29 54.00 -11.71 | Horizontal
9648.00 45.33 38.60 8.02 46.20 45.75 54.00 -8.25 Horizontal
12060.00 * 54.00 Horizontal
14472.00 * 54.00 Horizontal
16884.00 * 54.00 Horizontal

Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2 ™ means this data is the too weak instrument of signal is unable to test.

3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)
and (RTL8731BU MODULEU) working simultaneously
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| Test mode: 802.11b | Testchannel: | Middle |
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)

4874.00 60.48 32.40 5.96 45.50 53.34 74.00 -20.66 Vertical
7311.00 59.43 36.60 6.93 45.60 57.36 74.00 -16.64 Vertical
9748.00 60.82 38.00 8.02 46.20 60.64 74.00 -13.36 Vertical
12185.00 * 74.00 Vertical
14622.00 * 74.00 Vertical
17059.00 * 74.00 Vertical
4874.00 61.56 32.40 5.96 45.50 54.42 74.00 -19.58 | Horizontal
7311.00 56.83 36.60 6.93 45.60 54.76 74.00 -19.24 | Horizontal
9748.00 59.82 38.00 8.02 46.20 59.64 74.00 -14.36 | Horizontal
12185.00 * 74.00 Horizontal
14622.00 * 74.00 Horizontal
17059.00 * 74.00 Horizontal

Average value:

Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r N

(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)

4874.00 45.86 32.40 5.96 45.50 38.72 54.00 -15.28 Vertical
7311.00 41.98 36.60 6.93 45.60 39.91 54.00 -14.09 Vertical
9748.00 44.82 38.00 8.02 46.20 44.64 54.00 -9.36 Vertical
12185.00 * 54.00 Vertical
14622.00 * 54.00 Vertical
17059.00 * 54.00 Vertical
4874.00 45.40 32.40 5.96 45.50 38.26 54.00 -15.74 Horizontal
7311.00 42.08 36.60 6.93 45.60 40.01 54.00 -13.99 | Horizontal
9748.00 42.60 38.00 8.02 46.20 42.42 54.00 -11.58 | Horizontal
12185.00 * 54.00 Horizontal
14622.00 * 54.00 Horizontal
17059.00 * 54.00 Horizontal

Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2 ™ means this data is the too weak instrument of signal is unable to test.
3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)

and (RTL8731BU MODULEU) working simultaneously
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| Test mode: | 802.11b | Testchannel: | Highest |
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)

4924.00 63.83 32.80 5.96 45.70 56.89 74.00 -17.11 Vertical
7386.00 58.68 36.40 6.93 45.80 56.21 74.00 -17.79 Vertical
9848.00 60.22 38.20 8.02 46.20 60.24 74.00 -13.76 Vertical
12310.00 * 74.00 Vertical
14772.00 * 74.00 Vertical
17234.00 * 74.00 Vertical
4924.00 65.24 32.80 5.96 45.70 58.30 74.00 -15.70 | Horizontal
7386.00 58.90 36.40 6.93 45.80 56.43 74.00 -17.57 | Horizontal
9848.00 58.94 38.20 8.02 46.20 58.96 74.00 -15.04 | Horizontal
12310.00 * 74.00 Horizontal
14772.00 * 74.00 Horizontal
17234.00 * 74.00 Horizontal

Average value:

Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r N

(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)

4924.00 48.71 32.80 5.96 45.70 41.77 54.00 -12.23 Vertical
7386.00 45.03 36.40 6.93 45.80 42.56 54.00 -11.44 Vertical
9848.00 4451 38.20 8.02 46.20 44.53 54.00 -9.47 Vertical
12310.00 * 54.00 Vertical
14772.00 * 54.00 Vertical
17234.00 * 54.00 Vertical
4924.00 46.60 32.80 5.96 45.70 39.66 54.00 -14.34 | Horizontal
7386.00 41.23 36.40 6.93 45.80 38.76 54.00 -15.24 | Horizontal
9848.00 42.33 38.20 8.02 46.20 42.35 54.00 -11.65 | Horizontal
12310.00 * 54.00 Horizontal
14772.00 * 54.00 Horizontal
17234.00 * 54.00 Horizontal

Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2 ™ means this data is the too weak instrument of signal is unable to test.

3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)
and (RTL8731BU MODULEU) working simultaneously

Tel: +86 755 85259392 Email: etr800@etrtest.com
No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China



- Page 53 of 62

Report No.: ET-22120985E02

‘ Test mode: 802.11g ‘ Test channel: | lowest ‘
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4824.00 62.20 32.10 5.96 45.50 54.76 74.00 -19.24 Vertical
7236.00 58.95 36.60 6.93 45.60 56.88 74.00 -17.12 Vertical
9648.00 60.30 38.60 8.02 46.20 60.72 74.00 -13.28 Vertical
12060.00 * 74.00 Vertical
14472.00 * 74.00 Vertical
16884.00 * 74.00 Vertical
4824.00 60.71 32.10 5.96 45.50 53.27 74.00 -20.73 | Horizontal
7236.00 58.73 36.60 6.93 45.60 56.66 74.00 -17.34 | Horizontal
9648.00 60.20 38.60 8.02 46.20 60.62 74.00 -13.38 | Horizontal
12060.00 * 74.00 Horizontal
14472.00 * 74.00 Horizontal
16884.00 * 74.00 Horizontal
Average value:
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4824.00 46.95 32.10 5.96 45.50 39.51 54.00 -14.49 Vertical
7236.00 42.28 36.60 6.93 45.60 40.21 54.00 -13.79 Vertical
9648.00 43.58 38.60 8.02 46.20 44.00 54.00 -10.00 Vertical
12060.00 * 54.00 Vertical
14472.00 * 54.00 Vertical
16884.00 * 54.00 Vertica
4824.00 46.46 32.10 5.96 45.50 39.02 54.00 -14.98 | Horizontal
7236.00 42.33 36.60 6.93 45.60 40.26 54.00 -13.74 | Horizontal
9648.00 42.56 38.60 8.02 46.20 42.98 54.00 -11.02 | Horizontal
12060.00 * 54.00 Horizontal
14472.00 * 54.00 Horizontal
16884.00 * 54.00 Horizontal
Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2 ™ means this data is the too weak instrument of signal is unable to test.
3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)

and (RTL8731BU MODULEU) working simultaneously

Tel: +86 755 85259392

Email: etr800@etrtest.com
No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China



- Page 54 of 62

Report No.: ET-22120985E02

| Test mode: 802.11g | Testchannel | Middle |
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4874.00 61.21 32.40 5.96 45.50 54.07 74.00 -19.93 Vertical
7311.00 58.53 36.60 6.93 45.60 56.46 74.00 -17.54 Vertical
9748.00 59.65 38.00 8.02 46.20 59.47 74.00 -14.53 Vertical
12185.00 * 74.00 Vertical
14622.00 * 74.00 Vertical
17059.00 * 74.00 Vertical
4874.00 61.39 32.40 5.96 45.50 54.25 74.00 -19.75 | Horizontal
7311.00 58.44 36.60 6.93 45.60 56.37 74.00 -17.63 | Horizontal
9748.00 60.07 38.00 8.02 46.20 59.89 74.00 -14.11 | Horizontal
12185.00 * 74.00 Horizontal
14622.00 * 74.00 Horizontal
17059.00 * 74.00 Horizontal
Average value:
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4874.00 47.84 32.40 5.96 45.50 40.70 54.00 -13.30 Vertical
7311.00 41.83 36.60 6.93 45.60 39.76 54.00 -14.24 Vertical
9748.00 43.81 38.00 8.02 46.20 43.63 54.00 -10.37 Vertical
12185.00 * 54.00 Vertical
14622.00 * 54.00 Vertical
17059.00 * 54.00 Vertical
4874.00 46.60 32.40 5.96 45.50 39.46 54.00 -14.54 | Horizontal
7311.00 42.79 36.60 6.93 45.60 40.72 54.00 -13.28 | Horizontal
9748.00 43.46 38.00 8.02 46.20 43.28 54.00 -10.72 | Horizontal
12185.00 * 54.00 Horizontal
14622.00 * 54.00 Horizontal
17059.00 * 54.00 Horizontal
Remark:
Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2 ™ means this data is the too weak instrument of signal is unable to test.
3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)

and (RTL8731BU MODULEU) working simultaneously
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| Test mode: | 802.11g | Testchannel: | Highest |
Peak value:
Read Antenna Cable Preamp L Over
Frequency Level Limit Line o o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4924.00 65.96 32.80 5.96 45.70 59.02 74.00 -14.98 Vertical
7386.00 61.51 36.40 6.93 45.80 59.04 74.00 -14.96 Vertical
9848.00 60.90 38.20 8.02 46.20 60.92 74.00 -13.08 Vertical
12310.00 * 74.00 Vertical
14772.00 * 74.00 Vertical
17234.00 * 74.00 Vertical
4924.00 67.06 32.80 5.96 45.70 60.12 74.00 -13.88 | Horizontal
7386.00 59.71 36.40 6.93 45.80 57.24 74.00 -16.76 | Horizontal
9848.00 60.17 38.20 8.02 46.20 60.19 74.00 -13.81 | Horizontal
12310.00 * 74.00 Horizontal
14772.00 * 74.00 Horizontal
17234.00 * 74.00 Horizontal
Average value:
Read Antenna Cable Preamp Lo Over
Frequency Level Limit Line L o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuV/m) Limit polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4924.00 49.25 32.80 5.96 45.70 42.31 54.00 -11.69 Vertical
7386.00 45.12 36.40 6.93 45.80 42.65 54.00 -11.35 Vertical
9848.00 44.21 38.20 8.02 46.20 44.23 54.00 -9.77 Vertical
12310.00 * 54.00 Vertical
14772.00 * 54.00 Vertical
17234.00 * 54.00 Vertical
4924.00 50.21 32.80 5.96 45.70 43.27 54.00 -10.73 | Horizontal
7386.00 43.27 36.40 6.93 45.80 40.80 54.00 -13.20 | Horizontal
9848.00 43.48 38.20 8.02 46.20 43.50 54.00 -10.50 | Horizontal
12310.00 * 54.00 Horizontal
14772.00 * 54.00 Horizontal
17234.00 * 54.00 Horizontal
Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2 “ means this data is the too weak instrument of signal is unable to test.

3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)
and (RTL8731BU MODULEU) working simultaneously
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‘ Test mode: ‘ 802.11n(HT20) ‘ Test channel: | Lowest ‘
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4824.00 65.38 32.10 5.96 45.50 57.94 74.00 -16.06 Vertical
7236.00 61.71 36.60 6.93 45.60 59.64 74.00 -14.36 Vertical
9648.00 59.11 38.60 8.02 46.20 59.53 74.00 -14.47 Vertical
12060.00 * 74.00 Vertical
14472.00 * 74.00 Vertical
16884.00 * 74.00 Vertical
4824.00 64.44 32.10 5.96 45.50 57.00 74.00 -17.00 | Horizontal
7236.00 60.16 36.60 6.93 45.60 58.09 74.00 -15.91 | Horizontal
9648.00 58.35 38.60 8.02 46.20 58.77 74.00 -15.23 | Horizontal
12060.00 * 74.00 Horizontal
14472.00 * 74.00 Horizontal
16884.00 * 74.00 Horizontal
Average value:
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4824.00 48.50 32.10 5.96 45.50 41.06 54.00 -12.94 Vertical
7236.00 40.27 36.60 6.93 45.60 38.20 54.00 -15.80 Vertical
9648.00 42.22 38.60 8.02 46.20 42.64 54.00 -11.36 Vertical
12060.00 * 54.00 Vertical
14472.00 * 54.00 Vertical
16884.00 * 54.00 Vertical
4824.00 45.48 32.10 5.96 45.50 38.04 54.00 -15.96 | Horizontal
7236.00 41.38 36.60 6.93 45.60 39.31 54.00 -14.69 | Horizontal
9648.00 41.47 38.60 8.02 46.20 41.89 54.00 -12.11 | Horizontal
12060.00 * 54.00 Horizontal
14472.00 * 54.00 Horizontal
16884.00 * 54.00 Horizontal
Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2 ™ means this data is the too weak instrument of signal is unable to test.

3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)
and (RTL8731BU MODULEU) working simultaneously
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| Test mode: 80211n(HT20) |  Testchannel: | Middle |
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4874.00 66.50 32.10 5.96 45.50 59.06 74.00 -14.94 Vertical
7311.00 62.48 36.60 6.93 45.60 60.41 74.00 -13.59 Vertical
9748.00 60.28 38.60 8.02 46.20 60.70 74.00 -13.30 Vertical
12185.00 * 74.00 Vertical
14622.00 * 74.00 Vertical
17059.00 * 74.00 Vertical
4874.00 66.05 32.10 5.96 45.50 58.61 74.00 -15.39 | Horizontal
7311.00 60.06 36.60 6.93 45.60 57.99 74.00 -16.01 | Horizontal
9748.00 59.54 38.60 8.02 46.20 59.96 74.00 -14.04 | Horizontal
12185.00 * 74.00 Horizontal
14622.00 * 74.00 Horizontal
17059.00 * 74.00 Horizontal
Average value:
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r N
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4874.00 46.95 32.10 5.96 45.50 39.51 54.00 -14.49 Vertical
7311.00 43.98 36.60 6.93 45.60 4191 54.00 -12.09 Vertical
9748.00 43.19 38.60 8.02 46.20 43.61 54.00 -10.39 Vertical
12185.00 * 54.00 Vertical
14622.00 * 54.00 Vertical
17059.00 * 54.00 Vertical
4874.00 47.76 32.10 5.96 45.50 40.32 54.00 -13.68 | Horizontal
7311.00 40.78 36.60 6.93 45.60 38.71 54.00 -15.29 | Horizontal
9748.00 41.66 38.60 8.02 46.20 42.08 54.00 -11.92 | Horizontal
12185.00 * 54.00 Horizontal
14622.00 * 54.00 Horizontal
17059.00 * 54.00 Horizontal
Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2 ™ means this data is the too weak instrument of signal is unable to test.
3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)

and (RTL8731BU MODULEU) working simultaneously
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‘ Test mode: 802.11n(HT20) ‘ Test channel: | Highest ‘
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4924.00 64.63 32.80 5.96 45.70 57.69 74.00 -16.31 Vertical
7386.00 58.66 36.40 6.93 45.80 56.19 74.00 -17.81 Vertical
9848.00 59.87 38.20 8.02 46.20 59.89 74.00 -14.11 Vertical
12310.00 * 74.00 Vertical
14772.00 * 74.00 Vertical
17234.00 * 74.00 Vertical
4924.00 65.00 32.80 5.96 45.70 58.06 74.00 -15.94 | Horizontal
7386.00 59.87 36.40 6.93 45.80 57.40 74.00 -16.60 | Horizontal
9848.00 58.98 38.20 8.02 46.20 59.00 74.00 -15.00 | Horizontal
12310.00 * 74.00 Horizontal
14772.00 * 74.00 Horizontal
17234.00 * 74.00 Horizontal
Average value:
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4924.00 47.86 32.80 5.96 45.70 40.92 54.00 -13.08 Vertical
7386.00 41.09 36.40 6.93 45.80 38.62 54.00 -15.38 Vertical
9848.00 43.04 38.20 8.02 46.20 43.06 54.00 -10.94 Vertical
12310.00 * 54.00 Vertical
14772.00 * 54.00 Vertical
17234.00 * 54.00 Vertical
4924.00 47.86 32.80 5.96 45.70 40.92 54.00 -13.08 | Horizontal
7386.00 42.18 36.40 6.93 45.80 39.71 54.00 -14.29 | Horizontal
9848.00 39.50 38.20 8.02 46.20 39.52 54.00 -14.48 | Horizontal
12310.00 * 54.00 Horizontal
14772.00 * 54.00 Horizontal
17234.00 * 54.00 Horizontal
Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2 ™ means this data is the too weak instrument of signal is unable to test.
3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)

and (RTL8731BU MODULEU) working simultaneously
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‘ Test mode: ‘ 802.11n(HT40) ‘ Test channel: | Lowest ‘
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4844.00 59.59 32.10 5.96 45.50 52.15 74.00 -21.85 Vertical
7266.00 62.05 36.80 6.93 45.60 60.18 74.00 -13.82 Vertical
9688.00 60.25 38.10 8.02 46.20 60.17 74.00 -13.83 Vertical
12060.00 * 74.00 Vertical
14472.00 * 74.00 Vertical
16884.00 * 74.00 Vertical
4844.00 57.20 32.10 5.96 45.50 49.76 74.00 -24.24 | Horizontal
7266.00 60.83 36.80 6.93 45.60 58.96 74.00 -15.04 | Horizontal
9688.00 58.82 38.10 8.02 46.20 58.74 74.00 -15.26 | Horizontal
12060.00 * 74.00 Horizontal
14472.00 * 74.00 Horizontal
16884.00 * 74.00 Horizontal
Average value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuV/m) Limit polarization
(dBuV) (dB/m) (dB) (dB) (dB)
4844.00 44.42 32.10 5.96 45.50 36.98 54.00 -17.02 Vertical
7266.00 46.68 36.80 6.93 45.60 44.81 54.00 -9.19 Vertical
9688.00 44.42 38.10 8.02 46.20 44.34 54.00 -9.66 Vertical
12060.00 * 54.00 Vertical
14472.00 * 54.00 Vertical
16884.00 * 54.00 Vertical
4844.00 42.51 32.10 5.96 45.50 35.07 54.00 -18.93 | Horizontal
7266.00 45.90 36.80 6.93 45.60 44.03 54.00 -9.97 Horizontal
9688.00 43.71 38.10 8.02 46.20 43.63 54.00 -10.37 | Horizontal
12060.00 * 54.00 Horizontal
14472.00 * 54.00 Horizontal
16884.00 * 54.00 Horizontal
Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2 ™ means this data is the too weak instrument of signal is unable to test.

3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)
and (RTL8731BU MODULEU) working simultaneously
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| Test mode: | 8021in(HT40) |  Testchannel | Middle |
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuv/m) Limit | polarization
(dBuV) (dB/m) (dB) (dB) (dB)

4874.00 59.11 32.10 5.96 45.50 51.67 74.00 -22.33 Vertical
7311.00 62.11 36.60 6.93 45.60 60.04 74.00 -13.96 Vertical
9748.00 58.74 38.60 8.02 46.20 59.16 74.00 -14.84 Vertical
12185.00 * 74.00 Vertical
14622.00 * 74.00 Vertical
17059.00 * 74.00 Vertical
4874.00 58.43 32.10 5.96 45.50 50.99 74.00 -23.01 | Horizontal
7311.00 60.35 36.60 6.93 45.60 58.28 74.00 -15.72 | Horizontal
9748.00 59.85 38.60 8.02 46.20 60.27 74.00 -13.73 | Horizontal
12185.00 * 74.00 Horizontal
14622.00 * 74.00 Horizontal
17059.00 * 74.00 Horizontal

Average value:

Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o

(MH2) Level Factor Loss Factor (dBuv/m) | (dBuv/m) Limit | polarization
(dBuV) (dB/m) (dB) (dB) (dB)

4874.00 45.60 32.10 5.96 45.50 38.16 54.00 -15.84 Vertical
7311.00 47.47 36.60 6.93 45.60 45.40 54.00 -8.60 Vertical
9748.00 45.26 38.60 8.02 46.20 45.68 54.00 -8.32 Vertical
12185.00 * 54.00 Vertical
14622.00 * 54.00 Vertical
17059.00 * 54.00 Vertical
4874.00 45.06 32.10 5.96 45.50 37.62 54.00 -16.38 | Horizontal
7311.00 48.03 36.60 6.93 45.60 45.96 54.00 -8.04 Horizontal
9748.00 44.68 38.60 8.02 46.20 45.10 54.00 -8.90 Horizontal
12185.00 * 54.00 Horizontal
14622.00 * 54.00 Horizontal
17059.00 * 54.00 Horizontal

Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2 ™ means this data is the too weak instrument of signal is unable to test.

3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)
and (RTL8731BU MODULEU) working simultaneously
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‘ Test mode: 802.11n(HT40) ‘ Test channel: | Highest ‘
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MHzZ) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4904.00 57.49 32.80 5.96 45.70 50.55 74.00 -23.45 Vertical
7356.00 58.77 36.20 6.93 45.80 56.10 74.00 -17.90 Vertical
9808.00 57.92 38.40 8.02 46.20 58.14 74.00 -15.86 Vertical
12310.00 * 74.00 Vertical
14772.00 * 74.00 Vertical
17234.00 * 74.00 Vertical
4904.00 60.23 32.80 5.96 45.70 53.29 74.00 -20.71 | Horizontal
7356.00 58.15 36.20 6.93 45.80 55.48 74.00 -18.52 | Horizontal
9808.00 59.45 38.40 8.02 46.20 59.67 74.00 -14.33 | Horizontal
12310.00 * 74.00 Horizontal
14772.00 * 74.00 Horizontal
17234.00 * 74.00 Horizontal
Average value:
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4904.00 49.26 32.80 5.96 45.70 42.32 54.00 -11.68 Vertical
7356.00 43.46 36.20 6.93 45.80 40.79 54.00 -13.21 Vertical
9808.00 42.18 38.40 8.02 46.20 42.40 54.00 -11.60 Vertical
12310.00 * 54.00 Vertical
14772.00 * 54.00 Vertical
17234.00 * 54.00 Vertical
4904.00 49.91 32.80 5.96 45.70 42.97 54.00 -11.03 | Horizontal
7356.00 43.93 36.20 6.93 45.80 41.26 54.00 -12.74 | Horizontal
9808.00 41.89 38.40 8.02 46.20 42.11 54.00 -11.89 | Horizontal
12310.00 * 54.00 Horizontal
14772.00 * 54.00 Horizontal
17234.00 * 54.00 Horizontal
Remark:

1 Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2 ™ means this data is the too weak instrument of signal is unable to test.
3 All modes are tested and only report worst case mode for both (RTL8822CU MODULE)

and (RTL8731BU MODULEU) working simultaneously
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5. Test Setup Photo

Reference to the appendix | for details.

6. EUT Constructional Details

Reference to the appendix Il for details.
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