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Appendix B

RF Test Data for 2.4G WIFI (Conducted Measurement)

Product Name: Smart Switch
Test Model: ESW-12TWNVB-US

Environmental Conditions

Temperature: 25°C
Relative Humidity: 50%
ATM Pressure: 100.0 kPa
Test Engineer: Wunder Wu
Supervised by: Jay Li




Shenzhen LCS Compliance Testing Laboratory Ltd. FCCID: 2AMM6-12TWNVB

IC: 26313-12TWNVB

B.1 6dB Bandwidth

Test Result

TestMode | Antenna | Channel D[-I-I\:Hi\]N FL[MHZz] FH[MHZz] | LimitfMHz] | Verdict
2412 9.160 2407.440 2416.600 0.5 PASS

1B Ant1 2437 9.160 2432.400 2441.560 0.5 PASS
2462 9.080 2457.480 2466.560 0.5 PASS

2412 13.880 2405.640 2419.520 0.5 PASS

1G Ant1 2437 8.880 2433.200 2442.080 0.5 PASS
2462 10.400 2457.920 2468.320 0.5 PASS

2412 8.280 2408.360 2416.640 0.5 PASS

11N20SISO Ant1 2437 13.880 2430.680 2444 .560 0.5 PASS
2462 10.160 2456.920 2467.080 0.5 PASS

2422 30.240 2408.160 2438.400 0.5 PASS

11N40SISO Ant1 2437 28.960 2425.640 2454.600 0.5 PASS
2452 30.160 2439.440 2469.600 0.5 PASS

Test Graphs
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B.2 Occupied Channel Bandwidth

Test Result
TestMode | Antenna | Channel OCB [MHZz] FL[MHZ] FH[MHZ] LimitfMHz] | Verdict
2412 14.656 2404.763 2419.419 PASS
11B Ant1 2437 14.802 2429.648 2444.450 PASS
2462 14.721 2454.689 2469.410 PASS
2412 15.976 2404.066 2420.042 PASS
1G Ant1 2437 15.987 2429.056 2445.043 PASS
2462 15.989 2454.035 2470.024 PASS
2412 16.885 2403.602 2420.487 PASS
11N20SISO Ant1 2437 16.809 2428.644 2445.453 PASS
2462 16.833 2453.607 2470.440 PASS
2422 35.423 2404.428 2439.851 PASS
11N40SISO Ant1 2437 35.394 2419.479 2454873 PASS
2452 35.450 2434.396 2469.846 PASS

Test Graphs
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Agilent Spectrum Analyzer - Occupied BW.
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Agilent Spectrum Analyzer - Occupied BW
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Agilent Spectrum Analyzer - Occupied BW
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Agilent Spectrum Analyzer - Occupied BW
L)
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Agilent Spectrum Analyzer - Occupied BW
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Agilent Spectrum Analyzer - Occupied BW
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Agilent Spectrum Analyzer - Occupied BW
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STATUS
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Agilent Spectrum Analyzer - Occupied BW
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Agilent Spectrum Analyzer - Occupied BW
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Agilent Spectrum Analyzer - Occupied BW.
ol R R |S0@ AC SERSEINT] AIGNAUTO  [11:3152PMSepDB, 2021 | |
Frequency

Center Freq 2.437000000 GHz ‘ Center Freep: 2.437000000 GHz Radio Std: None
= Trig:Free Run Avg|Hold: 1001100
HFGainLow  HAtten:40 dB Radio Device: BTS
Mkr1 2.44076 GHz]
Ref Offset 7.84 dB
fodmian __Ref 30.00dBm -4.9993 dBm
og
2 CenterFreq
10.0 2.437000000 GHz|
0. A1
0.0 L ‘ﬂn‘an.Y.JLJH\l S
|l A
-20.0 / \
300
L0 — W”M \\“" stk iy
500
-60.0
Center 2.437 GHz Span 80 MHz| CF Step)
Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms] 8000000 MH2
JAuto Man|
Occupied Bandwidth Total Power 14.6 dBm
35.394 MHz m—
Transmit Freq Error 176.25 kHz OBW Power 99.00 % OHz
x dB Bandwidth 37.76 MHz x dB -26.00 dB
use sTaTus

11N40SISO_Ant1_2452
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lent Spectrum Analyzer - Occupied BW

RL RF AC SENSE!INT] ALIGNAUTO 11:36:54PM Sep 06, 2021
Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None Frequency
= Trig:Free Run AvglHold: 1001100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 2.44952 GHz]
Ref Offset 7.81 dB
fodmian __Ref 30.00dBm -4.0070 dBm)
og
2 CenterFreq
100 2.452000000 GHz
0 ¢
A
100 M,hw“llll I dect]
-20.0
-30.0 J k
L0 }f m\J\M Tl
VTN SN D T " i
-50.0
-60.0
[Center 2.452 GHz Span 80 MHz| CFst
Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms| ST e
JAuto Man|
Occupied Bandwidth Total Power 15.6 dBm
35.450 MHz m—
Transmit Freq Error 120.63 kHz OBW Power 99.00 % OHz
x dB Bandwidth 37.81 MHz x dB -26.00 dB
= saTus
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B.3 Maximum conducted output power

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2412 14.85 <30 PASS
11B Ant1 2437 15.65 <30 PASS
2462 16.37 <30 PASS
2412 12.71 <30 PASS
11G Ant1 2437 13.73 <30 PASS
2462 13.20 <30 PASS
2412 11.16 <30 PASS
11N20SISO Ant1 2437 12.40 <30 PASS
2462 12.96 <30 PASS
2422 13.42 <30 PASS
11N40SISO Ant1 2437 12.68 <30 PASS
2452 13.45 <30 PASS
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B.4 Maximum power spectral density

Test Result

TestMode Antenna Channel Result{dBm/3-100kHZz] Limit[dBm/3kHz] | Verdict
2412 -10.56 <8 PASS
11B Ant1 2437 -9.86 <8 PASS
2462 -9.14 <8 PASS
2412 -19.28 <8 PASS
1G Ant1 2437 -17.35 <8 PASS
2462 -15.43 <8 PASS
2412 -18.84 <8 PASS
11N20SISO Ant1 2437 -18.13 <8 PASS
2462 -17.16 <8 PASS
2422 -19.97 <8 PASS
11N40SISO Ant1 2437 -20.08 <8 PASS
2452 -19.18 <8 PASS

Test Graphs

Agilent Spectrum Analyzer - Swept SA

11B_Ant1_2412

i RL RF S0 AC SENSE:INT| ALIGNAUTO 10:49:40PM Sep 06, 2021
Center Freq 2.412000000 GHz | #Avg Type: RMS W[ 23456 Frequency
PHO-Fast == Trig:Free Run Avg|Hold: 10110 T
IFGain:Low #Atten: 30 dB DET‘P [
T Mkr1 2.411 121 GHZ AutoTure
19 gy Ref 27.79 dBm -10.560 dBm
CenterFreq|
Lkt 2.412000000 GHz
7T
StartFregq
221 2.402840000 GHz
1
122 ’
Stop Freq|
W"’M M 2.421160000 GHz]
22 W‘h } /‘r‘"‘ww
i o M‘% CF Step
M Wl" 1.832000 MHz|
JAuto Man|
422
522 Freq Offset|
0 Hz|
£2.2
Center 2.412000 GHz Span 18.32 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz Sweep 1.932 5 (1001 pts)
[s sTaTus|

11B_Ant1_2437
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Agilent Spectrum Analyzer - Swept SA
i RL

JLX S0 AC SENSE:INT| ALIGNAUTO F
Center Freq 2.437000000 GHz ) #Avg Type: RMS fequency
PHO-Fast == Trig:Free Run Avg|Hold: 10110 T
IFGain:Low #Atten: 30 dB DET‘P EPRPR
— Mkr1 2.436 121 GHZ AutoFane
(19 gy Ref 27.84 dBm -9.861 dBm|
CenterFreq|
Lkt 2.437000000 GHz
784
StartFregq
2. GHz
M Stop Freq|
‘ ﬁ"!"" 2.446160000 GHz
b
% CF Step
'T\w 1.832000 MHz|
JAuto Man|
522 Freq Offset
0 Hz|
£2.2
ICenter 2.437000 GHz Span 18.32 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz Sweep 1.932 5 (1001 pts)
[s sTaTUS
11B_Ant1_2462
Agilent Spectrum Analyzer - Swept SA
el RL RF S0 AC SENSE:INT| 1GN AUTO. F
Center Freq 2.462000000 GHz | #Avg Type: RMS fequency
PHO-Fast == Trig:Free Run Avg|Hold: 10110 T
IFGain:Low #Atten: 30 dB DET‘P EPRPR
E— Mkr1 2.460 947 GHZ AutoFane
(19 gy Ref 27.81 dBm -9.138 dBm|
CenterFreq|
Lkt 2.462000000 GHz
781
StartFregq
2. GHz
218 .1
122 ) . I
U L T Stop Freq
o M Sy 2471080000 GHz|
e il
CF Step
= ™ 1.816000 MHz|
JAuto Man|
422
522 Freq Offset
0 Hz|
£2.2
ICenter 2.462000 GHz Span 18.16 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz Sweep 1.915 5 (1001 pts)
[s sTaTUS
11G_Ant1_2412
Agilent Spectrum Analyzer - Swept SA
el RL RF S0 AC SENSE:INT| 1GN AUTO. 11:04:45PM
Center Freq 2.412000000 GHz | #Avg Type: RMS TRACE Frequency
PHO-Fast == Trig:Free Run Avg|Hold: 10110 T
IFGain:Low #Atten: 30 dB DET‘P EPRPR
— Mkr1 2.414 526 GHZ AutoFane
19 gy Ref 27.79 dBm -19.282 dBm
CenterFreq|
Lkt 2.412000000 GHz
7T
StartFregq
221 2.398120000 GHz
e 1 Stop Freq
22 Ll A N Ay 2425880000 GHz
WWY URURIR RN kN
322 W WW CF Step
2776000 MHz|
JAuto Man|
422
522 /JJ‘ KM Freq Offset|
ﬂ}' *k‘% 0Hz
w Mlhmﬂ i
Center 2.41200 GHz Span 27.76 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz Sweep 2.927 5 (1001 pts)
[s sTaTUS
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Agilent Spectrum Analyzer - Swept SA
AC

11G_Ant1_2437

ALIGNAUTO |11:57:46PM Sen (06, 2021

[T
an 32.0000000 MHz

#Avg Type: RMS

Span

NG Fast ,J Trig: Free Run Avg|Hold: 5/10

IFGainLow  ¥Atten:30 dB DEIF FRRFP

Ref Offset 7.84 dB
1L%gBIdiv Ref 27.84 dBm

Mkr1 2.436 072 GHZ
-17.346 dBm

Span
32.0000000 MHz

=216

FullSpan

e il

Zero Span|

322 J
-42.2

LastSpan|

2 i
o) | J)

||

At 1W
A

S

Center 243700 GHz
ffRes BW 3.0 kHz

Span 32.00 MHz|

Signal Track|
(Span Zoom)
Off|

S
E

#VBW 10 kHz Sweep 3.374 5 (1001 pts)

I=

STATUS

11G_Ant1_2462

Agilent Spectrum Analyzer - Swept SA

el RL RF S0Q  AC SENSE!INT] ALIGNAUTO s
[Span 33.2000020 MHz | #Avy Type: RMS pan
BNO Fast == Trig:Free Run AvglHold: 510 |
IFGainlow  #Atten:30 dB TP EEERE Span
Mkr1 2.461 369 2 GHz||  33.2000020 MHz|
Ref Offset7.81dB &
19gBian_Ref 27.81 dBm -15.430 dBm
17.
78
FullSpan
219
122 %1
M"[WNWM Zero Span|
222 Vhwl Nm
=2 r’ M LastSpan
22 b
522 JF-NT( w\“‘
€22 "T‘.",w i J‘“ﬂ,‘,"v
‘ Signal Track
(Span Zoom)
Center 2.46200 GHz Span 33.20 MHz||on Off
ffRes BW 3.0 kHz #VBW 10 kHz Sweep 3.501 5 (1001 pts) |
|mss sTATUS

11N20SISO_Ant1_2412
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Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO 11:59:19PM Sep 06, 2021
#Avg Type: RMS TRACE Span
: Trig: Free Run AvgHold: 4110 T
IES:?mT::«PH #Atten: 30 dB D PRPPF Span
Mkr1 2.410 798 8 GHz||  30.8000000 MHz|
Ref Offset 7.79 dB :
19gBian_Ref 27.79 dBm -18.836 dBm
17
77
FullSpan
22
122 1
. Zero Span|
22 qzw ; ﬂ |
i Wiy
. ) [,
=2 ;'l' " V\ LastSpan
22
522 Jﬂ‘ F%“L“
822 |
el Stamt Signal Track
a i L (Span Zoom)
Center 2.41200 GHz Span 30.80 MHz||on Off
ffRes BW 3.0 kHz #VBW 10 kHz Sweep 3.248 5 (1001 pts) |
= sTaTUs
11N20SISO_Ant1_2437
Agilent Spectrum Analyzer - Swept SA
el RL RF S0 AC SENSE:INT| ALIGNAUTO 11:52:03PM S
Center Freq 2.437000000 GHz I #hug Type: RNS requenty
NG Easr == Trig: FreeRun AvglHold: 10/10 T
IFGainlow  #Atten:30 dB wff PREPE
—— Mkr1 2435 751 GHZ|| ~ AutoTune
19gBian_Ref 27.84 dBm -18.129 dBm
Center Fregq
7 2.437000000 GHz|
784
StartFreq
s 2.423120000 GHz|
22 f Stop Freq|
55 W\I‘JWL" i qu nvnwhufwlw 2450880000 GHz
322 " \/W‘MW CF Step
U 2776000 MHz
JAuto Man|
22 V
. ﬂﬂ b‘rﬁ Freq Offset|
’JM M 0Hy
ot My g
Center 2.43700 GHz Span 27.76 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz Sweep 2.927 5 (1001 pts)
= sTaTUs

nt Spectrum Analyzer - Swept SA

11N20SISO_Ant1_2462

S0@ AC ALIGNAUTO 11:52:55PM Sep 06, 2021
n 32.0000000 MHz #Avg Type: RMS W[ 23456 Span
PROFast == Trig:Free Run AvglHold: 6110 e
IFGainiLow  ¥Atten: 30 dB TP EEERE Span
Ref Offset 7.81 dB Mkr1 2.464 752 GHZ 32.0000000 MHz|
19 gy Ref 27.81 dBm -17.162 dBm|
17.
781
FullSpan
219
-122 1
x Zero Span|
22 L hibly ettt
: I th\h
= ( ! “l LastSpan
422 s
"(V }
52.2
£22 i '“w{'
MW Wohtpgahiat] | SignatTrack
(Span Zoom)
Center 2.46200 GHz Span 32.00 MHz||on Off
ffRes BW 3.0 kHz #VBW 10 kHz Sweep 3.374s(1001pts))— |
IMSG sTATUS
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Agilent Spectrum Analyzer - Swept SA

11N40SISO_Ant1_2422

el RL RF S0 AC SENSE!INT] ALIGNAUTO 11:25:48PM Sep 06, 2021
Center Freq 2.422000000 GHz #Avg Type: RMS W[ 23456 Frequency
PHO-Fast == Trig:Free Run Avg|Hold: 10110 T
IFGain:Low #Atten: 30 dB DET‘P EPRPR
— Mkr1 2.419 46 GHZ AutoFane
19 gy Ref 27.81 dBm -19.968 dBm
CenterFreq|
. 2.422000000 GHz|
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StartFreq|
219 2391760000 GHz,
= 1 Stop Freq|
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, } b L
Lol o¥ Ui
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ffRes BW 3.0 kHz #VBW 10 kHz Sweep 6.377 5 (1001 pts)
IMSG sTATUS

11N40SISO_Ant1_2437

Agilent Spectrum Analyzer - Swept SA
oL R |S0@ AC SENGEINT ALIGHAUTO  |115441PMSep06,2021 | _ =
#Avg Type: RMS TRACE[1 2345 6 Frequency

Center Freq 2.437000000 GHz X
PHO-Fast == Trig:Free Run Avg|Hold: 10110 T
IFGain:Low #Atten: 30 dB DET‘P EPRPR
T Mkr1 2.434 51 GHZ AutoFane
19 gy Ref 27.84 dBm -20.075 dBm
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784
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218 2.408040000 GHz,
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522 /ﬂ ’Hh Freq Offset|
Uﬂ! ‘M 0Hz
r I
£2.2 W i
Center 2.43700 GHz Span 57.92 MHz|
ffRes BW 3.0 kHz #VBW 10 kHz Sweep 6.107 5 (1001 pts)
IMSG sTATUS

11N40SISO_Ant1_2452
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lent Spectrum Analyzer - Swept SA
50 AC

ALIGNAUTO

RL RF
Center Freq 2.452000000 GHz

PNO Fast ,J Trig: Free Run

IFGain:Low #Atten: 30 dB

#Avg Type: RMS
AvglHold: 10110

Frequency

DEIF FRRFP

Ref Offset7.81 dB
1L%gBIdiv Ref 27.81 dBm

Mkr1 2.449 47 GHZ

-19.180 dBm

Auto Tune|

CenterFreq|
2.452000000 GHz

218

StartFreq
2.421840000 GHz|

e il

Stop Freq|
2.482160000 GHz|

-42.2

CF Step
6.032000 MHz|
Auto Man|

- | .Hﬁ

W

bR

bt

Freq Offset
0 Hz|

Center 2.45200 GHz
ffRes BW 3.0 kHz

#VBW 10 kHz

Sweep 6.360 s (1001 pts)

Span 60.32 MHz|

I=

STATUS

20




Shenzhen LCS Compliance Testing Laboratory Ltd.

FCCID: 2AMM6-12TWNVB

IC: 26313-12TWNVB

B.5 Band edge measurements

Test Result
TestMode | Antenna | ChName Channel RefLevel[dBm] | Result{[dBm] | Limit{[dBm] | Verdict
Low 2412 2.78 -34.84 <-17.22 PASS
11B Ant1
High 2462 5.03 -47.98 <-14.97 PASS
Low 2412 -3.25 -49.13 <-23.25 PASS
11G Ant1
High 2462 0.10 -47.72 <-19.9 PASS
Low 2412 -3.79 -48.66 <-23.79 PASS
11N20SISO Ant1
High 2462 -0.45 -47.69 <-20.45 PASS
Low 2422 -5.91 -47.3 <-25.91 PASS
11N40SISO Ant1
High 2452 -3.66 -36.96 <-23.66 PASS
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