SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC

ID: VKB271832 IC: 7349A-271832

Appendix B

RF Test Data for ZigBee (Conducted Measurement)
Product Name: Aqua lllumination Nero Submersible Pump
Trade Mark: Aqua lllumination

Test Model: Nero 5

Environmental Conditions

Temperature: 21.3°C
Relative Humidity: 52.4%
ATM Pressure: 100.0 kPa
Test Engineer: Tom.Liu
Supervised by: Jayden.zhuo

B.1 Duty Cycle

Test Mode Test Channel Ant Duty Cycle[%] Verdict
ZigBee 2440 Antl 100 PASS
i RL RF S0 AC SEMSE:PULSE ALIGHN AUTO 05:08:30 PM Apr 02, 2018
[Center Freq 2.440000000 GHz Avg Type: Log-Pur maEliasass|  Frequency
PNO: Fast —+— T1rig: Free Run Avg|Hold: 1010 THPE|IM e
IFGainilow  #Atten:30 dB oetlP PPPPP
Auto Tune
10 dB/div _ Ref 20.00 dBm
ILog
o CenterFreq
om 2.440000000 GHz
-10.0
00 StartFreq
ano 2.440000000 GHz
-40.0
50.0
. Stop Freq
2.440000000 GHz
-70.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 20.27 ms (8001 pts) 8.000000 MHz
.m MODE| TRC SCL X Y FUNCTION FUNCTION wIDTH FUNCTION VALUE & M Man
I
2 [
3 Freq Offset
4
5 0 Hz|
6
7
8
9
10
o [ [ [ @
< >
MSG [%STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

B.2 Maximum Conducted Peak Output Power

Mode Channel Conduct Peak Power[dBm] | Limit [dBm] Verdict
ZigBee LCH 1.291 30 PASS
ZigBee MCH 1.310 30 PASS
ZigBee HCH 1.302 30 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
] RL RF S0 G SEMSE PULSE ALIGN AUTO 04:55:33 PM Apr 02, 2018
[Center Freq 2.405000000 GHz | Avg Type: Lag-Pur macE[izaasg |  Frequency
PNO: Fast —»— 1rig:FreeRun Avg|Held: 1010 TYPE |1 Wbttt
IFGain:Low  #Atten:30 dB perfP FEFFF
MKr1 2.404 591 GHzZ Auto Tune
Ref Offset 7.01 dB
10dsidy  Ref 20.00 dBm 1.291 dBm
fLog
Center Freq

100

0.00

-10.0

200 /

2.405000000 GHz]

StartFreq
2.392500000 GHz|

N StopFreq|
LCH /|
2.417500000 GHz|
a0 \
il MW M CF Step
2500000 MHz|
Auto Man
500
00 Freq Offset|
0 Hz
700
Center 2.40500 GHz Span 25.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)|
MSG ﬂbSTATUS
] RL RF S0 AC SENSE:PULSE ALIGN AUTO 05:02:47 PMAproz2, 2018 [ |
[Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast —— 1rig:Free Run Avg|Hold: 1010 TPE [IW] bt
IFGain:Low #Atten: 30 dB per|P PR PR
Auto Tune|
Ref Dffset 701 dB Mkr1 2.439 553 GHz
10dBidiv  Ref 20.00 dBm 1.310 dBm
fLog
Center Freq(j
100 1 2.440000000 GHz|
0.0 .
StartFreq(|
-10.0 / \ 2.427500000 GHz|
MCH e N stop Freq||

300 /

-E0.0

i

2.452500000 GHz]

CF Step
2500000 MHz
Auto Man

-£0.0

0.0

Freq Offset
0 Hz

Center 244000 GHz Span 25.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (3001 pts)
IMSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: VKB271832 Report No.: LCS180316022AEB

p ep

RL RF Sne  AC SEMSEPULSE ALIGNAUTD 05:05:35 PM Apr 02, 2018

[Center Freq 2.480000000 GHz Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Fast —=— 1rig:Free Run Avg|Hold: 1010 TYPE Mt
IFGain:Low #Atten: 30 dB beTP PPPPP
Ref Offset 7.01 dB Mkr1 2.480 478 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm 1.302 dBm
JLog
Center Freq
" 1 2.480000000 GHz,
0m .
StartFreq
e 2467500000 GHz

g N Stop Freq|

HCH / \ 2492500000 GHz,
-30.0
00 W M CF Step

2500000 MHz
Auto Man

-E0.0

Freq Offset
0 Hz

-£0.0

0.0

Center 248000 GHz Span 25.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (3001 pts)
IMSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: VKB271832 Report No.: LCS180316022AEB

B.3 Maximum Power Spectral Density

Mode Channel PSD [dBm/3KHz] | Limit [dBm/3KHZ] Verdict
ZigBee LCH -14.566 8 PASS
ZigBee MCH -14.549 8 PASS
ZigBee HCH -14.642 8 PASS

Test Graphs

] RL RF S0 AC SENSE:PULSE ALIGN AUTO 045600 PMApro2, 2018 [ |
[Center Freq 2.405000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 1010 TPE [IW] bt
IFGain:Low #Atten: 30 dB per|P PR PR
Auto Tune|
Ref Dffset 701 dB Mkr1 2.404 553 GHz
10 dBidiv  Ref 20.00 dBm -14.566 dBm
fLog
Center Freq|
oo 2,405000000 GHZ]
0.0
StartFreq|
-100 1 2.403500000 GHz
200 | | |l.nwﬂlﬁﬂl | A, o AN Ston F
op Freq
Lor AL ST L N |t
-30.0 m ‘l“ | U V W( w T W T U u T J“WH
400 | CF Step
il w I ! ' 300,000 kHz
" H| Auto Man
500 A o
I — NI
E10 Freq Offset|
(1 0Hz
700
Center 2,.405000 GHz Span 3.000 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 316.3 ms (1001 pts)
MSG %STATUS
 RL RF S0e  AC SEMSEPULSE ALIGWAUTD 03:03:01 PM Apr 02, 2018 W
Avg Type: Log-P TRACE
Eenter Freq 2:440000000 GP|:‘|(Z’ Wide —»~ 1rig: Free Run Avvgg|HZI':!e: 10.7190 . TYPE nl,m A
IFGain:Low #Atten: 30 dB wer|F FREFP
Auto Tune
Ref Offset 7.01 dB Mkr1 2.439 553 GHz
10dBidiv  Ref 20.00 dBm -14.549 dBm
fLog
Center Freq
100 2.440000000 GHz
0.00
StartFreq
-100 1 2.438500000 GHz
200 ] I IH In, MHI | N gl StonF
op Freq
MCH | ”J WMMJ \ ﬂ w H M‘M Mw P I 2.441500000 GHz
Y W Ll AR /
400 4 M | CF Step
’H ! 1 ' B 300,000 kHz
\ k Auto Man
500 o
A “ I
00 Freq Offset|
(1T 0Hz
700
Center 2.440000 GHz Span 3.000 MHz
Res BW 3.0 kHz #V/BW 10 kHz Sweep 316.3 ms (1001 pts)
IMSG ﬂbSTATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

p ep

RL RF

S0 AC SENSE:PULSE ALIGN AUTO 05:05:48 PM Apr 02, 2018
[Center Freq 2.480000000 GHz Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 1010 TPE [IW] bt
IFGain:Low #Atten: 30 dB per|P PR PR
Auto Tune
Ref Offset 7.01 dB Mkr1 2.479 553 GHz
10dBidiv  Ref 20.00 dBm -14.642 dBm
fLog
Center Freq|
oo 2.480000000 GHz,
0m
StartFreq
-10.0 1 2.478500000 GHz
’
o L |n.nlh|iﬂul| N b stonF
op Freq
Hex gt AP AT PRI
00 b ) J [,
(Rl T (R A /
400 i Mﬂ | | CF Step
UL | L 300,000 kHz
| [ e
00 My ;
UL ﬂ | T
E10 Freq Offset|
Ml 0HZ
00
Center 2.430000 GHz Span 3.000 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 316.3 ms (1001 pts)
IMSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

B.4 6dB Bandwidth

Mode Channel 6dB Bandwidth [MHZz] Limit [MHZz] Verdict
ZigBee LCH 1.599 >0.5 PASS
ZigBee MCH 1.615 >0.5 PASS
ZigBee HCH 1.595 >0.5 PASS
Test Graphs
Agilent Spectrum Analyzer - Occupied BW
] RL RF S0e  AC SEMSEPULSE ALIGWAUTD 04:53:22 PM Apr 02, 2018
Center Freq 2.405000000 GHz | Center Freq: 2405000000 GHz Radio Std: Nene Frequency
—— Trig:Free Run Avg|Held: 111
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4048125 GHz
Ref Offset 7.01 dB
fir0 cia Ref 20.00 dBm -3.0768 dBm
og
100 1 Center Freq
0.0 ‘ 2.405000000 GHz
s | ]
200 /™ I
300
i /
4 Y
5010
500
LCH s
ICenter 2.405 GHz Span 5 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms 500.000 kHz
Auto Man
Occupied Bandwidth Total Power 6.64 dBm
2.3363 MHz Freqortsel
Transmit Freq Error 11.824 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.599 MHz x dB -6.00 dB
MSG ﬂbSTATUS
Agilent Spectrum Analyzer - Occupied BW
 RL RF S0 AC SENSE:PULSE ALIGN AUTO 05:02:35 PM Apr 02, 2018
Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Frequency
= Trig:Free Run Avg|Held: 11
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4398125 GHz
Ref Offset 7.01 dB
10dBidiv___ Ref 20.00 dBm -3.1405 dBm
liLog
100 1 Center Freq|]
0.0 ‘ 2.440000000 GHz
00 i WAV
200 i [y
Kl
-40.0 /’/— ]
500
5110
MCH s
|Center 2.44 GHz Span 5 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms 500.000 kHz
JAuto Man
Occupied Bandwidth Total Power 6.63 dBm
2.3448 MHz Freqoftset
Transmit Freq Error 13.133 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.615 MHz x dB -6.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: VKB271832 Report No.: LCS180316022AEB

Agilent Spectrum Analyzer - Occupied BW
 RL RF S0 AC SENSE:PULSE ALIGN AUTO 05:05:24 PM Apr 02, 2018
Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
= Trig:Free Run Avg|Hold:> 11
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mk 2.4798113 GHZ
Ref Offset 7.01 dB
10 dBidiv____Ref 20.00 dBm -3.0815 dBm
liLog
100 1 Center Freq|
0.00 ‘ 2.480000000 GHz
-10.0 i Scind
200 i ™
Kl
400 /
7
500
5110
HCH -
|Center 248 GHz Span 5 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms 500.000 kHz
JAuto Man
Occupied Bandwidth Total Power 6.65 dBm
2.3329 MHz Freqoftset
Transmit Freq Error 13.792 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.595 MHz x dB -6.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

B.5 Occupied Bandwidth

Mode Channel Occupied Bandwidth [MHz] Limit [MHZz] Verdict
ZigBee LCH 2.3053 Not Specified PASS
ZigBee MCH 2.3126 Not Specified PASS
ZigBee HCH 2.3112 Not Specified PASS

Test Graphs
Agilent Spectrum Analyzer - Occupied BW
SEMSEPULSE ALIGWAUTD 03:28:20 PM Apr 02, 2018
Center Freq 2.405000000 GHz | Center Freq: 2405000000 GHz Radio Std: Nene Frequency
—~ Trig:Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 7.01 dB
10 dBidiv Ref 20.00 dBm
liLog
100 Center Freq|
0.00 2.405000000 GHz
-10.0 ~,
200 /\/VN
300 <] ™
M IS Y A
5010
500
LCH s
ICenter 2.405 GHz Span 5 MHz CF Step
Res BW 51 kHz #VBW 150 kHz Sweep 2.133 ms 500.000 kHz
Auto Man
Occupied Bandwidth Total Power 6.52 dBm
2.3053 MHz Freqortsel
Transmit Freq Error 15.882 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.420 MHz x dB -6.00 dB
MSG ﬂbSTATUS
Agilent Spectrum Analyzer - Occupied BW
 RL RF S0 AC SENSE:PULSE ALIGN AUTO 05:28:54 PM Apr 02, 2018
Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Frequency
= Trig:Free Run Avg|Held: 1010
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 7.01 dB
10 dBidiv Ref 20.00 dBm
liLog
100 Center Freq|]
0.00 2.440000000 GHz
10,0 ot FAN
200 /VWN
Kl <] f/J 4
-40.0 /f \/m\\ / \'\ P/w /\m\
500 /\/
MCH e

-70.0

|Center 2.44 GHz
Res BW 51 kHz

#VBW 150 kHz

Span 5 MHz
Sweep 2.133 ms

Occupied Bandwidth

Total Power

2.3126 MHz
Transmit Freq Error 16.780 kHz OBW Power
x dB Bandwidth 1.422 MHz x dB

6.46 dBm

99.00 %
-6.00 dB

% STATUS

CF Step
500.000 kHz|
Auto Man

Freq Offset
0 Hz
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: VKB271832 Report No.: LCS180316022AEB

Agilent Spectrum Analyzer - Occupied BW
l RL RF Sne  AC SEMSEPULSE ALIGNAUTD 05:29:19 PM Apr 02, 2018

Center Freq 2.480000000 GHz | Genter Freq: 2.450000000 GHz Radio Std: Nene Frequency
= Trig:Free Run Avg|Held: 1010
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 7.01 dB
10 dBidiv Ref 20.00 dBm

l|Log
100 Center Freq
0.00 2.480000000 GHz

o T
P A AV AR AW

L/
-50.0
-60.0
HCH o
|Center 248 GHz Span 5 MHz CFSt
Res BW 51kHz #VBW 150 kHz Sweep 2.133 ms 500,000 kﬂ;
JAuto Man
Occupied Bandwidth Total Power 6.44 dBm
2.3112 MHz Freqoffset
Transmit Freq Error 17.345 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.422 MHz x dB -6.00dB
IMSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

B.6 RF Conducted Spurious Emissions

Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
ZigBee LCH -3.11 -45.609 -23.110 PASS
ZigBee MCH -3.162 -44.812 -23.162 PASS
ZigBee HCH -3.016 -45.505 -23.016 PASS
ZigBee LCH Graphs
RL RF‘ 500 AC SENSE:PULSE ALIGHN AUTO 04:58:50 PM Apr 02, 2018
Center Freq 2.405000000 GHz , #Avg Type: RMS mactli 3.5 | Freauency
PNO: Wide —»— 1rig:Free Run Avg|Hold: 10110 TVFEIM
IFGainLow  #Atten: 30 dB veTlP PPPPP
et OMeot 701 dB Mkr1 2.404 810 625 GHz| ~ AutoTune
10 dBidiv  Ref 20.00 dBm -3.110 dBm
fLog
CenterFreq|
10.0 2,405000000 GHz
al '1
StartFreq
100 /v VYT \_\ 2402500000 GHz
Pref/zigBee/LCH - S StopFreq
|
. ~ /\f\\ / \ 2407500000 GHz
400 / \’\ CF Step
Jf 500.000 kHz
[Auto Man
=500
00 Freq Of;s:t
Z|
-fon
Center 2405000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)
MSG [%STAWS
il RL RF S0G  AC SEMSE:PLLEE ALTGN AUTO 04:59:19 PM Apr 02, 2018
Center Freq 12.515000000 GHz | #hvg Type: RMS Tt 23sse|  frequency
PNO: Fast —»—~ 1rig: FreeRun Avg|Hold: 810 TYPE|M
IFGaimlow  HAtten:30 dB verfP PRFFP
Auto Tune
Ref Offset 7.01 dB Mkr2 20.537 GHz
10 dBidiv  Ref 20.00 dBm -45.609 dBm
fLog
CenterFreq
100 12515000000 GHz
0.0 1
StartFreq
100 30.000000 MHz
200 2311 deinl| Stop Freq|
. 25.000000000 GHzZ]
Puw/ZigBee/LCH !
400 2 CF Step
. 2.497000000 GHz|
Auto Man
00
o0 Freq ortr,s:t
Z|
-fon
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (8001 pts)
IMSG [%STAWS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

ZigBee MCH Graphs

RL RF 500 AC SENSE:PULSE ALIGHN AUTO 05:04:15 PM Apr 02, 2018
Center Freq 2.440000000 GHz #Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Wide —»— 1rig:Free Run Avg|Hold: 10110 TYPE[M
IFGain:Low #Atten: 30 dB vET|P P PP PP
Ref Offset 7 01 dB Mkr1 2.439 817 500 GHzZ Auto Tune
10 dBidiv  Ref 20.00 dBm -3.162 dBm
fLog
CenterFreq|
100 2,440000000 GHz
0.00 \JI\
StartFreq
100 /V,,.-f" M\“\v\ 2437500000 GHz
=200 /\’ \J\\
Pref/ZigBee/MCH S Stop Freq
| 2.442500000 GH
00 /\/‘\\// \ / R Z
-40.0 / \\ CF Step
Y 500.000 kHz
[Auto Man
=500
00 Freq Offset|
. 0 Hz|
-fon
Center 2.440000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)

[% STATUS

il RL RF S0 AC SENSE:PLLSE ALIGH AUTO 05:04:44 PM Apr 02, 2018 F
Center Freq 12.515000000 GHz | #Avg Type: RMS TRACE[1 2545 6 fequency
PNO: Fast —»—~ 1rig: FreeRun Avg|Hold: 810 TYPE|M
IFGain:Low  #Atten: 30 dB verfP F R FFP
Auto Tune|
Ref Offset7.01 dB Mkr2 24.532 GHz
10 dBidiv ~ Ref 20.00 dBm -44.812 dBm
Log
CenterFreq|
0 12.515000000 GHz|
0.00 1
StartFreq
o 30.000000 MHz
=200
) 2316 dBmll Stop Freq
Puw/ZigBee/ 25.000000000 GHZ]
=300
MCH
00 5 CF Step
1| 2497000000 GHz
Auto Man
w0
o0 Freq Offset
0 Hz|
-700
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (8001 pts)
IMSG [%STAWS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

ZigBee HCH Graphs

RL RF 500 AC SENSE:PULSE ALIGHN AUTO 05:06:10 PM Apr 02, 2018
Center Freq 2.480000000 GHz , #Avg Type: RMS Tt zae5g | Frequency
PNO: Wide —»— 1rig:Free Run Avg|Hold: 10110 TVFEIM
IFGainLow  #Atten: 30 dB veTlP PPPPP
et OMeot 701 dB Mkr1 2.479 808 375 GHz| ~ AutoTune
10 dBidiv  Ref 20.00 dBm -3.016 dBm
fLog
CenterFreq|
10.0 2.480000000 GHz
0.00 ‘/-/Q\k
StartFreq|
100 /V W\"\\_\ 2477500000 GHz
X 20 -23.02 dBmfl Stop Freq
Pref/ZigBee/HCH / \ 2482500000 GHz
a00 FAYS ’
v \ / v \_\
400 / CF Step
500.000 kHz
[Auto Man
=500
00 Freq Offset|
0 Hz|
-fon
Center 2.480000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)
MSG %STATUS
il RL RF S0G  AC SEMSE:PLLEE ALTGN AUTO 05:06:39 PM Apr 02, 2018
Center Freq 12.515000000 GHz | #Avg Type: RMS acEfiocase | Freauency
PNO: Fast —»—~ 1rig: FreeRun Avg|Hold: 810 TYPE|M
IFGaimlow  HAtten:30 dB verfP PRFFP
Auto Tune
Ref Offset 7.01 dB Mkr2 20.524 GHz
10dBidiv  Ref 20.00 dBm -45.505 dBm
Log
CenterFreq|
100 12,515000000 GHz|
0o 1
StartFreq
oo 30.000000 MHz
200 23,02 dn) Stop Freq|
. 25000000000 GHz
Puw/ZigBee/HCH !
oo 5 CF Step
: 2.497000000 GHz
Auto Man
00
. Freq Offset
0 Hz|
-700
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (8001 pts)
IMSG %5TATU5
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

B.7 Band-edge for RF Conducted Emissions

: Max.Spurious Level _ :
Mode Channel Carrier Power[dBm] Limit [dBm] Verdict
[dBm]
ZigBee LCH -2.501 -53.958 -22.501 PASS
ZigBee HCH -2.612 -39.857 -22.612 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
td RL RF 50 0 SENSE:PULEE] ALIGK AUTO 05:45:47 PMAproz, 208 |0 |
[Center Freq 2.359000000 GHz | #Avg Type: RMS TACE[{23456 Frequency
PNO: Fast —»— 1rig:Free Run Avg|Held: 10110 TYPE(M
IFGain-Low #Atten: 30 B veilF P e R
Auto Tune|
Mkr3 2.400 000 GHz|
Ref Offset 7.01 dB
10 dBielv Ref 20.00 dBm -53.958 dBm
00 1 Center Freq
oo 2,359000000 GHzZ]
-100 M
=00 A StartFreq||
=00 JT ]| 2310000000 Ghz
-40.0
2 ¢ il
A W TITAY PPN PO P W o Frenin
ol o 4 ¥ eyt s sy Stop Freq(j
LCH 2.408000000 GHz|
-70.0
Start 2.31000 GHz Stop 2.40800 GHz| CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (8001 pts) 9.800000 MHz
MKR MODE TRC SCL i A4 FUNCTION FUNCTIONWIDTH FUMCTIONVALUE m Man
P ]
2 ]
|_3] . Freq Offset
g I R . 0Hz
6 I 7
7 I R ]
8 I R [
9 I 7
10 I A A A
1 [ [ |
< >
MSG %STATUS
] RL RF S0G  AC SENSE:PULSE] ALIGN AUTOD 05:05:58 PM Apr 02, 2018 Fi
[Center Freq 2.488000000 GHz , #Avg Type: RMS TRACE[123 456 requency
PNO: Fast —— 1rig:Free Run Avg|Hold: 1010 TPE M ittt
IFGain:Low  #Atten:30 dB veTP PPPPP
ot oot 101 4B Wkrd 2.483 917 GHz|  AutoTune
[ gy Ref 20.00 dBm -39.857 dBm
na 1 Center Freq(j
0m /*XVW 2,488000000 GHz]
-100 /f L\
200 j’ \ = StartFreq|i
00 [ v ’4 2.476000000 GHz
400 J'U\V Vf"“
500 / }Eq\\f’“ A - 3
P, vy T S And ot b JYTTR RS ] T ¥
800 R e piMip Al Stop Freq|l
HCH 2,500000000 GHzZ|
-on
|Stal1 2.47600 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (8001 pts) 2.400000 MHz
MKR MODE TRC SCL % h FUNCTION FUNCTION WIDTH FUNCTIONWVALUE A~ m Man
0l N | [ f[  2479819GHz| -2612d¢Bm| | 0| 000000 |
P N[ [F]  2483600CGHz| 50923dBm| [ [ ]
3 [f[  2500000GHz| B4128¢Bm| | | | Freq Offset
LA NT Tf[ 2483917 GHz[  39857dBm| | 0HzZ
1

-
SOWOM~O g

=
S
5]

v

% STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

B.8 Restrict-band band-edge measurements

Test | Test Power : E Limit :
Ant | Freq. Gain | Ground Factor Detector Verdict
Mode | Channel [dBm] [dBuV/m] [dBuV/m]
Antl | 2310.0 -45.00 2.55 0 52.81 PEAK 74 PASS
Antl | 2310.0 -55.06 2.55 0 42.75 AV 54 PASS
2405
Antl | 2390.0 -44.56 2.55 0 53.25 PEAK 74 PASS
Antl | 2390.0 -54.76 2.55 0 43.05 AV 54 PASS
ZigBee
Antl | 24835 -33.34 2.55 0 64.47 PEAK 74 PASS
Antl | 24835 -44.86 2.55 0 52.95 AV 54 PASS
2480
Antl | 2500.0 -43.32 2.55 0 54.49 PEAK 74 PASS
Antl | 2500.0 -54.47 2.55 0 43.34 AV 54 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: VKB271832 Report No.: LCS180316022AEB

Restrict-band band-edge measurements_ZigBee 2405 Antl PEAK
Agilent Spectrum Analyzer - Swept SA
i RL RF 509 SENSE:PULSE ALIGH AUTO 05:01:26 PMApr 02,2018 F
l[Center Freq 2.359000000 GHz \ Avg Type: Log-Pur TRACE[12 345 6 requency
PNO: Fast —+— Trig:Free Run Avg|Hold: 1010 TFEIM
IFGainLow  HAtten:30 dB weTlP PPPPP
oot 101 dB Mkr3 2.390 000 GHZ AutoTune
10gBialv_Ref 20.00 dBm -44.561 dBm
100 1 Center Freq
oo / \ 2359000000 GHz
-10.0
=200 /‘ \
/ StartFreq
300
2310000000 GHz
2 3
L P PSS R TP v \ ”.,MQ._M/
-50.0
. Stop Freq
2.408000000 GHz,
-70.0
Start 2.31000 GHz Stop 2.40800 GHz CFStep
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 9.800000 MHz
MKR MODE TAC SCL. x Y FUNCTION FUNCTION WADTH FUNCTION VALUE & m Man
(Ol N | [f| = 2404558GHz|  1240dBm| [ [ |
A N[ [fF[  2310000GHz[  44888dBm|[ [ [ |
N[ [f]  2390000GHz| 44561dBm| [ [ | Freq Offset
I R OHz
MSG [%STATUS
Restrict-band band-edge measurements_ZigBee 2405 Antl_AV
Agilent Spectrum Analyzer - Swept SA
i RL RF 506 AC SENSE:PULSE ALIGH AUTO 05:01:40 PM Apr 02, 2018 F
|[Center Freq 2.359000000 GHz | Avg Type: Log-Pur TRACE[12345 6 requency
PNO: Fast —+— Trig:Free Run Avg|Hold: 1/10 TFEIM
IFGainLow  HAtten:30 dB weTlP PPPPP
oot 101 dB Mkr3 2.390 000 GHZ AutoTune
10d8idiv__Ref 20.00 dBm -54.755 dBm
og
oo 1 CenterFreq
oo /\ 2359000000 GHz
-10.0
=200 / \

/ \ StartFreq
=00 / 2310000000 GHz
-40.0 /
apl 03
. Stop Freq

2.408000000 GHz,
-70.0
Start 2.31000 GHz Stop 2.40800 GHz CFStep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.642 s (8001 pts) 9.800000 MHz
MKR MODE TAC SCL. x Y FUNCTION FUNCTION WADTH FUNCTION VALUE & m Man
(Ol N | [f] = 2405023GHz| 0798dBm| | [ |
A N[ [F[  2310000GHz[  66066dBm|[ | [ |
[l 3/ N[ |f|  2390000GHz| 54755dBm[ | [ | Freq Offset
g rrr - r— = OHz
6
7
8
9
10
1" T [ [ [ &
< ¥
MSG [%STATUS

Page 15 of 16




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: VKB271832

Report No.: LCS180316022AEB

Restrict-band band-edge measurements_ZigBee 2480_Antl_PEAK

Agilent Spectrum Analyzer - Swept SA

i RL RF a0 & SEMSE:PULSE ALIGN AUTO 05:06:56 PM Apr 02, 2013

AC
|[Center Freq 2.488000000 GHz | Avg Type: Log-Pwr TACE[T2 3456 Frequency
PNO: Fast —»— Trig: Free Run Avg|Hold: 1010 TYPE | M bty
IFGain:Low #Atten: 30 dB cetlP PPPPP
ot Ofet701 dB MKr3 2.500 000 GHz Auto Tune
1L%gB!div Ref 20.00 dBm -43.324 dBm
100 1 Center Freq|]
0.0 2.488000000 GHz
-10.0
00 // 2z StartFreq(|
Rl 3]| 2476000000 GHz
-40.0 IR T T TR SRWTT RPN TR PR ST -
-50.0
o Stop Freq|
2500000000 GHz
700
| Start 2.47600 GHz Stop 2.50000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 2.400000 MHz,
MKR MODE TRC SCL N FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ m Man
1 III---EB{EEI———
[ 2483600GHz[ 33336dBm| [ [ ]
|  2500000GHz[ 43324dBm| [ | @ | Freq Offset|
I ) 0 Hz

Restrict-band band-edge measurements_ZigBee 2480_Antl_AV

Agilent Spectrum Analyzer - Swept SA
0 RL RF S0q

ALTGN AUTO

SEMSE:PULSE 05:07: 10 PM &pr 02, 2018

|Center Freq 2.488000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast —»—~ Trig:FreeRRun Avg|Hold: 510 TWPE | vt
IFGain:Low #Atten: 30 dB ver|P FPFPP
o Ofsct701 dB Mkr3 2.500 000 GHZ Auto Tune
10 g8/ Ref 20.00 dBm -54.474 dBm
100 1 Center Freq||
0.00 2.488000000 GHz
-10.0
0 Start Freq||
=0a 7 2.476000000 GHz
-40.0
3
-50.0
800 Stop Freq||
! 2.500000000 GHz|
-70.0
| Start 2.47600 GHz Stop 2.50000 GHz CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 1.871 s (8001 pts) 2.400000 MHz,
MKR MODE TRC SCL FUMCTION FUNCTION WIDTH FUNCTION WaLUE ~ »~ w Man
1 III--——_
|  2483500GHz| 44862dBm| [ [ ]
|3 N | [ 2B00000GHz| H4474ddBm| [ [ | Freq Offset
- °r r 1 0 Hz

Page 16 of 16




	B.1 Duty Cycle
	B.2 Maximum Conducted Peak Output Power
	B.3 Maximum Power Spectral Density
	B.4 6dB Bandwidth
	B.5 Occupied Bandwidth
	B.6 RF Conducted Spurious Emissions
	B.7 Band-edge for RF Conducted Emissions

