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Appendix B

RF Test Data for 2.4G WIFI (Conducted Measurement)

Product Name: Smart LED Ceiling light
Test Model: ZL-CWB24-RGBCW-8UN

Environmental Conditions

Temperature: 23.7°C
Relative Humidity: 52.3%
ATM Pressure: 100.0 kPa
Test Engineer: Ling Zhu
Supervised by: Li Huan
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B.1 6dB Bandwidth

Test Result
TestMode | Antenna | Channel D[T'\:HBZ\]N FL[MHZ] FH[MHz] | Limit{MHz] | Verdict
2412 11.160 2405.880 2417.040 0.5 PASS
11B Antl 2437 11.120 2430.920 2442.040 0.5 PASS
2462 11.160 2456.880 2468.040 0.5 PASS
2412 15.160 2404.400 2419.560 0.5 PASS
11G Antl 2437 15.360 2429.400 2444.760 0.5 PASS
2462 15.200 2454.320 2469.520 0.5 PASS
2412 12.920 2406.600 2419.520 0.5 PASS
11N20SISO Antl 2437 10.120 2431.880 2442.000 0.5 PASS
2462 10.920 2455.680 2466.600 0.5 PASS
2422 35.280 2404.320 2439.600 0.5 PASS
11N40SISO Antl 2437 33.920 2420.600 2454.520 0.5 PASS
2452 34.000 2434.320 2468.320 0.5 PASS
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Test Graphs

11B_Antl_2412

RL

Center Freq 2 41ZDUDUDU GHz | #Avg Type: RMS £ Frequency
PNO:Fast = Trig: Free Run AvglHold: 100100 e
IFGain:Low #htten: 40 dB cerPPPEPP
Auto Tune|
Ref Offset 7.79 4B AMkr3 11.16 MHz
19 gBidiv Ref 30.00 dBm -0.004 dB|
20 CenterFreq
n2
100 2412000000 GH
] ‘ P ’
0m A \JM‘ adl Lt g,
00 LY | LMy
o R StartFreq
7 T 2.392000000 GHz,
0 4 L\
00} K I —
PSS e N ™ ey StopFreq
0 2432000000 GHz,
(Center 2.41200 GHz Span 40.00 MHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz
MER MODE TRC SEL X PUNCTION FUNCTION %IDTH FUNCTIONVALLE & M Man)
1
2 _
FreqOffset
g 07T 0Hz
11 I A A A
£ >
sa status
11B_Antl_2437
RL Al | ct2g, 2021 F
Center Freq 2 43700DUDO GHz | #8ug Type: RMS maceli23 456 requency
Fas == Trig: Free Run Avg|Hold: 100/100 i
IFGam Low #htten: 40 dB cerP PREFFE
Auto Tune
Ref Offset 7.84 dB AMkr3 11.12 MHz
10 dBidiv Ref 30.00 dBm -0.464 dB|
= CenterFreq
100 o~ 2437000000 GHz
0m) 'y ]
100 o,
B B LY " startFreq
00 i 2.417000000 GHz
- 7
3 y N
-200 > 5 o EEa
00 i e b ke & StopFreq
0 2457000000 GHz,
Center 2.43700 GHz Span 40.00 MHz CF Step|
FRes BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz
MER MODE TRC SCL ‘( FUNCTION FUNCTION %IDTH FUNCTION VALUE  ~ M Man)
1
—
l] FreqOffset
—__ OH2
11 N ) A BN -
€ >
sc status

11B_Ant1_2462




S

Shenzhen LCS Compliance Testing Laboratory Ltd.

FCCID: 2A2J7ZL-CWB24-RGBCW

Report No.: LCS211020123AEB

Center Freq 2.462000000 GHz ] vg Type: RMS Frequency
Fas == Trig:Free Run AvglHeld: 1001100 T e
IFGam Low  HAtten:40 dB TP EERFF
Ref Offset 781 dB AMkr3 11.16 MHz Auto Tune
&gsfdw Ref 30.00 dBm -0.586 dB|
0 CenterFreq
100 -2 2462000000 GHz
om Al Y
- ST et o EET |
o ¥V StartFreq
0 T 2.442000000 GHz
300 ‘r,frﬂ ‘1‘r\
400
e T AT T
500 StopFreq
2482000000 GHz
600
Center 2.46200 GHz Span 40.00 MHz CF Step|
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz,
MER| MDDE| TRC SCL i FUNCTION  FUNCTION WIDTH Tl s Man
8GHz|  6364dBm| | | ]
50 44 GHzl  1106dBm| | T 00000
li] FreqOffset
_ 0Hz
11 | A A B
€ >
MSG STHTUS

11G_Antl_2412

Center Freq 2 412DODOD0 GHz ] #Avg Type: RMS Frequency
PNO: Fast —— Trig: Free Run Avg|Hold: 1001100 TVPE
IFGain:Low  ¥Atten:40 dB vePRPRPP
Ref Offset 7.79 4B AMkr3 15.16 MHz AutoTune
Eggmdw Ref 30.00 dBm -0.124 dB|
o CenterFreq
100 2412000000 GHz
n2
000 i
100 h I L, edlind, L, ﬁim 1145 o
M N StartFreq
00 2382000000 GHz
] \
-300
400 IM"' 'L‘\
500 I R G T rien Stop Freq
2432000000 GHz
£0.0
(Center 2.41200 GHz 'Span 40.00 MHZ] CF Step
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz,
MKR MDDE| TRC 5CL FUNCTIDN  FUNCTION WIDTH Tl A (Lo Man
| M2227dBm| | 1 |
N 5T ] N R R
Ii] FreqOffset
_ 0Hz
11 | S A A A
ad >
MSG STATUS

11G_Antl_2437

Center Freq 2. 437000000 GHz ] #Avg Type: RMS E S5 Frequency
PNO: Fast >~ 1nig: Free Run Avg|Held: 1001100 T ‘ W
IFGain:Low #Atten: 40 dB cefP PPPPP
Ref Offset 7.84 dB AMkr3 15.36 MHz] Auto Tune
Eggsmw Ref 30.00 dBm -1.682 dB|
= CenterFreq
100 2437000000 GHz
0m 2
100 O i o e s
(’\:"" G StartFreq
-200
J' 1 2.417000000 GHz
-300
100 J,f'ﬂ M‘w —
0 i o~ A StopFreq
2457000000 GHz,
£00
(Center 2.43700 GHz Span 40.00 MHz] CF Step
[Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz
MKR| MDDE| TRC SCL FUNCTIDN  FUNCTION %IDTH FnCTonRLE A (Lo Man
_
_
l] FreqOffset
_ 0Hz
L b
hisc status




S

Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: 2A2J771-CWB24-RGBCW Report No.: LC5211020123AEB

11G_Antl_2462

Center Freq 2. szoouooo GHz [ #ivg Type: RMS Frequency
st —— Trig:Free Run Avg|Hold: 1001100 T ‘
ow #Atten: 40 dB P FREFR
Ref Offset 781 dB AMKr3 15.20 MHz AutoTune
Eggmdw Ref 30.00 dBm 1.906 dB|
20 CenterFreq
100 2462000000 GHz
2
a0 i W M
100 L i A ] 1110 o
I 0 StartFreq
20 ] 1 2.442000000 GHz
20
40 i \“‘
500 [+ b B e ™ Stop Freq
N 2482000000 GHz
&0
(Center 2.46200 GHz Span 40.00 MHz CFstep)
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz,
MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE A M Man
__
- FreqOffset
4 ___ 0Hz
11 | A A R
< b
MSG STATUS

11N20SISO_Ant1_2412

Spectrum Analyzer

RL
Center Freq 2.412000000 GHz ) #Avg Type: RMS Frequency
P st = Trig:Free Run Avg|Hold: 1001100 T
#Atten: 40 dE verPPPeP P
Ref Offset 7.79 4B AMkr3 12.92 MHz AutoTune
E?’ngdiv Ref 30.00 dBm 0.793 dB
o CenterFreq
100 3 2412000000 GHz
am) -l A 3A1
4 TN, W T | ERer |
" JIPE | StartFreq
» 1 2392000000 GHz
. { L
/ 1
400 ; n S
s oo AT AR 0= ST StopFreg
. 2432000000 GHz
(Center 241200 GHz 'Span 40.00 MHz] CF Step
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz,
MKR MDDE| TRC 5CL FUNCTIDN  FUNCTION WIDTH FncroneLE A [Lue Man
__
ﬂ FreqOffset
___ 0Hz
<
hise st

11N20SISO_Antl_2437




s Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: 2A2J771-CWB24-RGBCW Report No.: LC5211020123AEB

Center Freq 2.437000000 GHz ] 4 Type: RMS Frequency
Fas == Trig:Free Run AvglHeld: 1001100 T e
IFGam Low  HAtten:40 dB P FREFR
Auto Tune
Ref Offset7:84 dB AMkr3 10.12 MHz
&gsfdw Ref 30.00 dBm -2.145 dB|
0 CenterFreq
100 iy 2437000000 GHz
IS A
. Y] ‘3A1 A7
100 E — " Y
A - StartFreq
0 i (( 2.417000000 GHz
300 ,{{ L
1
f; E e e il i . StopFreq
N 2457000000 GHz
600
Center 2.43700 GHz Span 40.00 MHz CF Step|
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz,
MER| MDDE| TRC SCL i FUNCTION  FUNCTION WIDTH Tl s Man
_
.:] FreqOffset
_ 0Hz|
11 | A A B
€ >
MSG STATUS

11N20SISO_Antl_2462

Center Freq 2 4B2DODOD0 GHz ] wg Type: RMS Frequency
PRO: Fast —— Trig:Free Run Avg|Hold: 1001100 TVPE]
IFGain:Low  ¥Atten:40 dB vePRPRPP
Auto Tune
Ref Offset 7.81 dB AMkr3 10.82 MHz
Eggmdw Ref 30.00 dBm 0.097 dB
o CenterFreq
100 5 2462000000 GHz
00 1 H 381
100 ! ’) Jy L1 . 851 dowf
] e T StartFreq
200 f ! 2442000000 GHz
300 1
400 J n.l
R T T e e R e At e
500 StopFreq
2482000000 GHz
£0.0
(Center 2.46200 GHz Span 40.00 MHz CFStep)
F#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) 4.000000 MHz,
MKR MDDE| TRC SCL ¥ FUNCTIDN  FUNCTION %IDTH Tl A (Lo Man
_
—
L 3IA1] TFltM)  1082MHz[(h)  oo7dB[ T T} FreqOffset
4 —__ 0Hz
11 | S A A A
ad >
MSG STATUS

11N40SISO_Antl_2422

Center Freq 2. 422000000 GHz ] #Avg Type: RMS ¢ 56 Frequency
PNO: Fast —— Trig: Free Run Avg|Hold: 1001100 T ,‘ iy
IFGain:Low #Asten: 40 4B P PREPR
Ref Offset 7.81 dB AMKr3 35.28 MHz AutoTune
Eggsmw Ref 30.00 dBm 0.889 dB
e CenterFreq
10 2422000000 GHz
0m 7 "J
1 et 341 -
ju ! e R R . § = StartFreq
=0 I 1 2:382000000 GHz
300 |
[ e ve—— T o e TR
00 Stop Freq
2462000000 GHz
£00
(Center 2.42200 GHz 'Span 80.00 MHz] CFStep
[Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz
MKR MDDE| TRC 5CL ¥ FUNCTIDN  FUNCTION WIDTH FnCTonRLE A (Lo Man
N 18867 dBm
_
ﬂ FreqOffset
___ 0Hz
< b
hise st




s Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: 2A2J771-CWB24-RGBCW Report No.: LC5211020123AEB

11N40SISO_Ant1_2437

| #Bvg Type: RMS Frequency
st —— Trig:Free Run Avg|Hold: 1001100
o #atten: 40 dB
Auto Tune|
Ref Offset 7.84 4B AMkr3 33.92 MHz
Eggmdw Ref 30.00 dBm 0.039 dB
o CenterFreq
100 2.437000000 GHz|
000 2
0o it Y 341
na P Catiimn R S M7 | StartFreq
® I i 2397000000 GHz
200 |
S i
= et T T Ty v
500 [ StopFreq
N 2477000000 GHz
00
(Center 2.43700 GHz 'Span 80.00 MHZ] CFStep
F#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz,
MKR MDDE| TRC SCL FUNCTIDN  FUNCTION WIDTH FncToneLe A (Lo Man
__
- FreqOffset|
4 ___ 0Hz
11 | O O I I B
ad >
MSG STATUS

11N40SISO_Antl_2452

l;rlem Spectrum Analyzer -Swept Sh

Frequency

Center Freq 2 4520000[)0 GHz ] #hug Type: RMS £|
PRO: Fast —— Trig:Free Run Avg|Hold: 100100 ‘DE;‘P H—

IFGain:Low #Atten: 40 dB

Ref Offset 7.81 4B AMkr3 34.00 MHz AutoTune
E?’ngdiv Ref 30.00 dBm 2833 dB
o CenterFreq
100 2452000000 GHz
00 72
e o Mt L |95 0 ) 341 ERTE StartFre
- N 1 a1 q
- i 3 1 2412000000 GHz
20
400 mn«muwwww’j‘ \m TPy IR FrT
ol ’ StopFreq
. 2492000000 GHz
(Center 2.45200 GHz 'Span 80.00 MHZ] CF Step
F#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz,
FUNCTION FUNCTION WIDTH FUNCTIONVALUE A M Man

MER MDDE| TRC SCL

0Hz,

_
sl ar T 3400MHz[(A) 2833598 T 00 | FreqOffset
___




Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: 2A2J771-CWB24-RGBCW Report No.: LC5211020123AEB

B.2 Maximum conducted output power

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict

2412 15.30 <30 PASS

11B Antl 2437 14.66 <30 PASS
2462 14.10 <30 PASS

2412 14.01 <30 PASS

11G Antl 2437 13.31 <30 PASS
2462 13.07 <30 PASS

2412 13.60 <30 PASS

11N20SISO Antl 2437 13.51 <30 PASS
2462 13.05 <30 PASS

2422 12.67 <30 PASS

11N40SISO Antl 2437 12.15 <30 PASS
2452 12.24 <30 PASS




Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: 2A2J771-CWB24-RGBCW Report No.: LC5211020123AEB

B.3 Maximum power spectral density

Test Result
TestMode Antenna Channel Result{[dBm/3-100kHz] Limit{dBm/3kHz] | Verdict

2412 -11.82 <8 PASS

11B Antl 2437 -12.48 <8 PASS
2462 -12.83 <8 PASS

2412 -18.64 <8 PASS

11G Antl 2437 -19.41 <8 PASS
2462 -18.82 <8 PASS

2412 -17.08 <8 PASS

11N20SISO Antl 2437 -17.92 <8 PASS
2462 -18.26 <8 PASS

2422 -22.05 <8 PASS

11N40SISO Antl 2437 -22.44 <8 PASS
2452 -22.56 <8 PASS
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Report No.: LCS211020123AEB

B.4 Band edge measurements

Test Result
TestMode | Antenna | ChName | Channel RefLevel[dBm] | ResultfdBm] | Limitf[dBm] | Verdict
Low 2412 1.96 -44.99 <-18.04 PASS
11B Antl :
High 2462 1.08 -40.21 <-18.92 PASS
Low 2412 -5.42 -47.9 <-25.42 PASS
11G Antl .
High 2462 -4.98 -38.53 <-24.98 PASS
Low 2412 -1.07 -46.22 <-21.07 PASS
11N20SISO Antl -
High 2462 -1.47 -48.99 <-21.47 PASS
Low 2422 -7.96 -46.24 <-27.96 PASS
11N40SISO Antl -
High 2452 -9.06 -37.91 <-29.06 PASS
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B.5 Conducted Spurious Emission

Test Result
TestMode | Antenna | Channel e Reflevel Result Limit Verdict
[Mhz] [dBm] [dBm] [dBm]
Reference 1.77 1.77 - PASS
2412 30~1000 1.77 -60.95 <-18.23 PASS
1000~26500 1.77 -48.01 <-18.23 PASS
Reference 1.24 1.24 PASS
11B Antl 2437 30~1000 1.24 -61.66 <-18.76 PASS
1000~26500 1.24 -48.22 <-18.76 PASS
Reference 0.71 0.71 PASS
2462 30~1000 0.71 -62.53 <-19.29 PASS
1000~26500 0.71 -47.64 <-19.29 PASS
Reference -5.12 -5.12 - PASS
2412 30~1000 -5.12 -61.91 <-25.12 PASS
1000~26500 -5.12 -47.72 <-25.12 PASS
Reference -6.49 -6.49 PASS
11G Antl 2437 30~1000 -6.49 -61.97 <-26.49 PASS
1000~26500 -6.49 -47.63 <-26.49 PASS
Reference -6.22 -6.22 PASS
2462 30~1000 -6.22 -62.12 <-26.22 PASS
1000~26500 -6.22 -47.38 <-26.22 PASS
Reference -0.90 -0.90 PASS
2412 30~1000 -0.90 -62.07 <-20.9 PASS
1000~26500 -0.90 -47.85 <-20.9 PASS
Reference -0.94 -0.94 PASS
11N20SISO Antl 2437 30~1000 -0.94 -61.7 <-20.94 PASS
1000~26500 -0.94 -47.18 <-20.94 PASS
Reference -2.02 -2.02 - PASS
2462 30~1000 -2.02 -62.13 <-22.02 PASS
1000~26500 -2.02 -47.54 <-22.02 PASS
Reference -8.03 -8.03 --- PASS
2422 30~1000 -8.03 -61.98 <-28.03 PASS
1000~26500 -8.03 -47.5 <-28.03 PASS
Reference -8.50 -8.50 --- PASS
11N40SISO Antl 2437 30~1000 -8.50 -61.38 <-28.5 PASS
1000~26500 -8.50 -46.82 <-28.5 PASS
Reference -9.02 -9.02 PASS
2452 30~1000 -9.02 -62.26 <-29.02 PASS
1000~26500 -9.02 -47.44 <-29.02 PASS
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Test Graphs
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Agjlent Spectrum Analyz
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Agilent Spectrum Analyz:
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Agilent Spectrum Analyz
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