SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

Appendix A

RF Test Data for ZigBee (Conducted Measurement)
Product Name: Register
Trade Mark: Smart Forced Air
Test Model: Register

Environmental Conditions

Temperature: 238°C
Relative Humidity: 54.2%
ATM Pressure: 100.0 kPa
Test Engineer: David Luo
Supervised by: Jayden.Zhuo

A.1 Duty Cycle

Test Mode Test Channel Ant Duty Cycle[%] Verdict

ZigBee 2440 Antl 100 PASS

Agilent Spectrum Analyzer - Swept SA
(l RF a0&  AC SEMNSE:INT) ALIGN AUTO 10:07:25 AM Dec 30, 2018

Center Freq 2.440000000 GHz | Avg Type: Log-Pwr mA[12345 ¢ | TracelDetector
7 = Trig:Free Run Avg|Hold:>100/100 TYPE|M
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA
A.2 Maximum Conducted Peak Output Power
Mode Channel Conduct Peak Power[dBm] Limit [dBm] Verdict
ZigBee LCH -5.253 30 PASS
ZigBee MCH -5.038 30 PASS
ZigBee HCH -4.804 30 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASCS-SFA2019REG4A1  Report No.:

LCS181218087AEA

A.3 Maximum Power Spectral Density

Mode Channel PSD [dBm/3KHz] | Limit [dBm/3KHZ] Verdict
ZigBee LCH -21.196 8 PASS
ZigBee MCH -20.608 8 PASS
ZigBee HCH -20.419 8 PASS

Test Graphs
BE Keysight Spectrum Analyzer - Swept SA =N = =
xi [ RF [s00 ac | | | SENSE:INT] [ ALIGN AUTO  [05:07:20 PMDec 29, 2018
Marker 1 2.404955000000 GHz \ Avg Type: Log-Pwr TcElla3456| FeakSearch
PNO: Wide (o 1rig: Free Run Avg|Held: 59/100 TYPE| MW
IFGain:Low — Atten: 10 dB DET|P NNNNN
Mkr1 2.404 955 GHZ NextPeak
1L%gBidiv Ref 0.00 dBm -21.196 dBm
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-90.0
More|
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[fRes BW 3.0 kHz #VBW 10 kHz Sweep 527.2 ms (1001 pts)
IMSG STATUS
BE Keysight Spectrum Analyzer - Swept SA ==
i | RF [s0q ac | | | SENSE:INT] | ALIGN AUTO  [05:55:50 PMDec 29, 2018
Marker 1 2.439955000000 GHz | Avg Type: Log-Pwr TcE[123456| Feak Search
PNO: Wide T Trig: Free Run Avg|Hold:>100/100 TVPE| Maviiinfns
IFGain:Low  Atten: 10 dB OET|P NNNNN
Mkr1 2.439 952 GHzZ NextPeak
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IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

BB Keysight Spectrum Analyzer - Swept SA o]l
xi | RF [soe ac | | | SENSE:INT| | ALIGN AUTO | 06:51:08 PMDec 29, 2018
Marker 1 2.479960000000 GHz | Avg Type: Log-Pwr TRACE[[ 23456 | eak Search

PNO: Wide 50 Trig: Free Run Avg|Hold: 72/100 TYPE| MWMAMMA

IFGain:Low Atten: 10 dB DET|P NNNNN

Mkr1 2.479 964 GHZ NextPeak
1L%gBidiv Ref 0.00 dBm -20.419 dBm
0.0 Next PK Right|
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More
10f2
Center 2.480000 GHz Span 5.000 MHz,
[fRes BW 3.0 kHz #VBW 10 kHz Sweep 527.2 ms (1001 pts)
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

A.4 6dB Bandwidth

Mode Channel 6dB Bandwidth [MHZz] Limit [MHZz] Verdict
ZigBee LCH 1.566 20.5 PASS
ZigBee MCH 1.563 =0.5 PASS
ZigBee HCH 1.596 =0.5 PASS

Test Graphs
BE Keysight Spectrum Analyzer - Occupied BW =
xi [ RF [soe ac | | | SENSE:INT] [ ALIGN AUTO  [04:56:57 PMDec 29,2018
[Center Freq 2.405000000 GHz | Center Freq: 2405000000 GHz Radio Std: None Trace/Detector
] Trig: Free Run Avg|Hold:>10/10
‘ #IFGain:Low #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00
0o Clear Write
200 b I
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-50.0 / \\
-50.0
LCH oo Max Hold
-50.0
Center 2.405 GHz Span 5 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 1ms Min Hold
Occupied Bandwidth Total Power 0.78 dBm
2.3048 MHz Detector|
Average >
Transmit Freq Error 44.616 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 1.566 MHz x dB -6.00 dB
IMSG STATUS
BB Keysight Spectrum Analyzer - Occupied BW o [
xi 1 RF [s00 ac | | | SENSE:INT] [ ALIGN AUTO  [05:50:17 PMDec 29, 2018
[Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
‘ #FGain:Low #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
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Transmit Freq Error 45,370 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.563 MHz x dB -6.00 dB
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

BB Keysight Spectrum Analyzer - Occupied BW o [
xi RF [s00 ac | | | SENSE:INT] [ ALIGN AUTO [ 06:38:51 PMDec 29, 2018
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
[ Trig: Free Run Avg|Hold:>10/10
‘ #FGain:Low #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00
100 Clear Write,
200 T
o0, -~
0.0 ] *‘/ o] BN Average|
-50.0 /
-60.0
HCH 700 Max Hold
-50.0
Center 2.48 GHz Span 5 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 1ms Min Hold|
Occupied Bandwidth Total Power 1.38 dBm
2.4132 MHz Detector|
Average P
Transmit Freq Error 50.431 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 1.596 MHz x dB -6.00 dB
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASCS-SFA2019REG4A1  Report No.: LCS181218087AEA

A.5 RF Conducted Spurious Emissions

Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
ZigBee LCH -6.181 -49.979 -26.181 PASS
ZigBee MCH -6.321 -49.491 -26.321 PASS
ZigBee HCH -5.794 -47.419 -25.794 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

Zighee LCH Graphs

BE Keysight Spectrum Analyzer - Swept SA ===
| RF [soe ac | | | SENSE:INT| | ALIGN AUTO  [03:48:40 PMDec 30,2018 .
[Display Line -26.18 dBm | Avg Type: Log-Pwr TRACE[1 2345 6 Display
PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TVPE| MW
IFGain:Low Atten: 10 dB DET|P NNNNN
Mkr1 2.405 316 GHz|| Annotation®
{g8idiv__Ref 0.00 dBm -6.181 dBm
.1
100 e et Vo Sl SO Title»
200 7 f
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-30.0 / 3, On Off]|
-40.0 Display Line
H -26.18 dBm
Pref/zigBee/LCH on off
&0.0
£0.0
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System
-80.0 Display»
Settings
400
Center 2.405000 GHz Span 4.000 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
BE Keysight Spectrum Analyzer - Swept SA ==
xi | RF [s0q ac | | | SENSE:INT] | ALIGN AUTO  [03:55:05 PMDec 30,2018 Mark
Marker 1 2.405300000000 GHz [ Avg Type: Log-Pwr TRACE12345 6 arker
PNO: Fast 3 Trig: FreeRun Avg|Hold: 65/100 TVRE|M AR
- PNNNNN
IFGain:Low Atten: 10 dB o= Select Marker
— »
Mkr1 2.405 GHz 1
10 dBidiv__ Ref 0.00 dBm -7.062 dBm
i I .
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200
-26.16 dBmf|
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-40.0 |9
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700 t g
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Start 9 kHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.533 s (1001 pts) Off]
MKR, MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
| N[ [f]  24053GHz[ -7062dBm| [ [ = |
I N [ [f] = 254MHz[ 49979dBm| [ [ @]
[ ] ;
i [ ] Properties®
5 =
6
7
g More
10 10of2
11 [ [ &
4 . *
MsG sTaTUs| 1 AC coupled: Accy unspec'd < 10MHz
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 _ Report No

.- LCS181218087AEA

Zighee MCH_Graphs

B Keysight Spectrum Analyzer - Swept SA

SR

i [ RF [s0e ac | [ [ SENSE:INT] | ALIGN AUTO  [04:02:55 PM Dec 30, 2018 Peak S h
[Marker 1 2.440309000000 GHz | . Avg Type: Log-Pwr TRACE[12345 6 sk Searc
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TVPE| MWAARAAAY
IFGain:Low Atten: 10 dB DET|P NNNNN
MKkr1 2.440 309 GHZ NextPeak
10dBidiv__Ref 0.00 dBm -6.321 dBm
g .1
00 NMWMMW Next Pk Right
00 "-"‘"fp \\“
.~ N
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-30.0 M\,\// \\A/"‘F
-40.0
Pref/zZigBee/MCH Marker Delta
&0.0
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More|
10of2
Center 2.440000 GHz Span 4.000 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
BE Keysight Spectrum Analyzer - Swept SA =
i [ RF [s0q ac | [ [ SENSEINT] | ALIGN AUTO  [04:05:37 PMDec 30, 2018 Mark
[Marker 1 2.440309000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 arker
PNO: Fast [0 1rig: FreeRun Avg|Hold: 45/100 TVRE Mo N”rll
IFGain:Low Atten: 10 dB o Select Marker
»
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

Zighee HCH Graphs

BE Keysight Spectrum Analyzer - Swept SA ===
xi | RF [soe ac | | | SENSE:INT| | ALIGN AUTO  [04:16:13 PMDec 30,2018 .
[Display Line -25.79 dBm | Avg Type: Log-Pwr TRACE[12345 6 Display
PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TVPE| MW
IFGain:Low Atten: 10 dB DET|P NNNNN
Mkr1 2.480 320 GHz|| Annotation>
{g8idiv__Ref 0.00 dBm -5.794 dBm
’1
400 WWWMMM - Title»
200 ’M
-25.79 dEm| Graticule
300 [ A, fj \« On Off|
-40.0 Display Line
H -26.79 dBm
Pref/zigBee/HCH on off
&0.0 =
£0.0
700
System
-80.0 Display»
Settings
400
Center 2.480000 GHz Span 4.000 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
BE Keysight Spectrum Analyzer - Swept SA ==
xi | RF [s0q ac | | | SENSE:INT] | ALIGN AUTO  [04:21:04 PMDec 30, 2018 Mark
Marker 1 2.480335000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 arker
PNO: Fast [0 1rig: FreeRun Avg|Hold: 46/100 TVRE M N”P‘J
IFGain:Low Atten: 10 dB o Select Marker
»
Mkr1 2.480 GHz 1
10 dBrdiv__Ref 0.00 dBm -7.571 dBm
Log '1
100
Normal
200
-25.79 dBm|
300
PLE] v
£0.0 32 Delta]
£0.0 \
700 i’* e
-60.0 l- L T L N P P st waillien i Fixed
Puw/ZigBee/HCH 900
Start 9 kHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.533 s (1001 pts), Off]
MKR, MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
| N | [f] 2480335GHz[ 75MdBm| | | |
P N [ [f[ 23 1MHz[ 47419dBm| [ | 000000 ]
1] ;
i [ 1 Properties®
5 =
6
7
g More
10 10of2
11 I B R E N -
4 . *
MsG sTatus | ! AC coupled: Accy unspec'd < 10MHz
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

A.6 Band-edge for RF Conducted Emissions

: Max.Spurious Level _ :
Mode Channel Carrier Power[dBm] Limit [dBm] Verdict
[dBm]
ZigBee LCH -6.309 -47.755 -26.181 PASS
ZigBee HCH -6.481 -51.024 -25.794 PASS
Test Graphs
BE Keysight Spectrum Analyzer - Swept SA == =
(] | RF [soe ac | [ | SENSE:INT| [ ALIGN AUTO  [03:50:34 PMDec 30, 2018
Marker 1 2.405300000000 GHz \ Avg Type: Log-Pwr TicE[l2345¢| FeakSearch
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPEIM
IFGain:Low Atten: 10 dB DET|P NNNNN
MKkr1 2.405 3 GHZ NextPeak
10 dBidiv Ref 0.00 dBm -6.309 dBm
-od ¥
0.0 al
1 Next Pk Right
00 ,Iisﬂﬁuam
-30.0
400 ’Jnuﬂ W\
0.0 ﬁ jJ\ Next Pk Left|
3 nﬂ”
0.0 ﬁ\u J
700 WNVWNWWJVAN]W
LCH 00 5 4 YRR AP NS L | Marker Deltal
-90.0
Start 2.31000 GHz Stop 2.41000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) Mkr—CF
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION \WIDTH FUNCTION VALUE =~
| 24053GHz|  -6.309 dBm| I
2 I
| 23900GHz|  -64.789 dBm| I
3 —————23%00GHz, 64789 dBm 1 Mkr—RefLvl
5 I B I -
6 I I
7 ] I
9 __—_ —_ More
10 ] ] 1of2
1 | | | | B
MSG STATUS
BE Keysight Spectrum Analyzer - Swept SA =N =
(] | RF [soe ac | [ | SENSE:INT| [ ALIGN AUTO  [04:18:21 PMDec 30, 2018
Marker 1 2.480335000000 GHz \ Avg Type: Log-Pwr TucEllz345 6|  PeakSearch
PNO: Fast o 1rig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGaindlow — Atten: 10 dB peT|P NNNNN
MKr1 2.480 335 GHz NextPeak
10 dBidiv Ref 0.00 dBm -6.481 dBm
Log 1
-10.0 o,
5 Next Pk Right
-20.0
/ Y -25.79 dBm]|
300 /_ AVI ! W\
-40.0 i V"\*
500 va My Next Pk Left]
B0 V v '\vam P
o
T AV
HCH 0.0 Marker Delta
-90.0
Start 2.47700 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.200 ms (1001 pts) Mkr—CF
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION \WIDTH FUNCTION VALUE =~
| N | | ]
Pl N | -
I I
3 — — E— | Vkr—Reflvi
5 I B I -
6 I I
7 ] I
2 __—_ —_ More
I B 1 10f2
| | | | B
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

A.7 Restrict-band band-edge measurements

Test Limit
Test Power : Ground E :
Chann| Ant Freq. Gain Detector | [dBuV/ |Verdict
Mode [dBm] Factor [dBuV/m]
el m]
Antl 2310.0 -61.775 2.0 0 33.455 PEAK 74 PASS
Antl 2310.0 -72.944 2.0 0 22.286 AV 54 PASS
2405
Antl 2390.0 -60.734 2.0 0 34.496 PEAK 74 PASS
Antl 2390.0 -72.463 2.0 0 22.767 AV 54 PASS
ZigBee
Antl 2483.5 -58.561 2.0 0 36.669 PEAK 74 PASS
Antl 2483.5 -70.231 2.0 0 24.999 AV 54 PASS
2480
Antl 2500.0 -60.306 2.0 0 34.924 PEAK 74 PASS
Antl 2500.0 -72.374 2.0 0 22.856 AV 54 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

Restrict-band band-edge measurements_Zigbee 2405 Antl PEAK

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 03:58:23 PMDec 30, 2018

() RF S0€  AC
Marker 1 2.405157000000 GHz

Peak Search

‘ Avg Type: Log-Pwr TFU-\CE|1 23456
- — Trig:Free Run Avg|Hold:> 100100 THRE |1 bttt
Illzggnﬁ?:\tu * Atten: 20 dB DET|F' NMNNN
Mkr1 2.405 157 GHz NextPeak
10 dBiciv__Ref 10.00 dBm -5.198 dBm
oo
Next Pk Right|
0.0
200 / \
-30.0 J
-40.0 }( Next Pk Left
500 | 3 jJ
-B0.0 et e I YR S S S AL i
-70.0 Marker Delta
800
Start 2.31000 GHz Stop 2.40700 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) MKr—CF
MKF MODE| TRC 5CL X Y FUNCTION | FUNCTION WIDTH FUNCTIONVALDE A
]
]
. I
2.390 000 GHz 50.734 dBm Mkr—RefLvl
- 1] 1
- 1] 1
] ]
I ]
I I More
I ] 10f2
| I
I ——— R —

Restrict-band band-edge measurements_Zigbee 2405 Antl_ AV

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 03:56:03 PMDec 30, 2018

() RF S0€  AC
Marker 1 2.405060000000 GHz

‘ Avg Type: Log-Pwr TFU-\CE|1 23456 Peak Search
n —— Trig:Free Run Avg|Hold: 511100 THRE |1 bttt
Paoniet, ™ htten: 20 B OFT|P NN NN
MKkr1 2.405 060 GHZ NextPeak
10 dBiciv__Ref 10.00 dBm -5.648 dBm
0.00 J
00 ~ Next Pk Right
=200 [ \
-30.0 I \
-40.0 } Next Pk Left
-50.0 ,(
-60.0
2 3 P
-70.0 Marker Delta
-80.0
Start 2.31000 GHz Stop 2.40700 GHz
Res BW 1.0 MHz #VBW 330 Hz Sweep 229.2 ms (1001 pts) Mkr—CF
MER MODE TRC SCL. X hs FUNCTION FUNCTION WIDTH FUNCTION VALUE
| f]  2405060GHz|  -5.648 dBm| ]
2 1
; 1
3 2.390 000 GHz MKr_RefLyl
5 1
6 1
7 1
1
5 — More
1 10f2
|
¥
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASCS-SFA2019REG4A1 Report No.: LCS181218087AEA

Restrict-band band-edge measurements_Zigbee 2480 Antl PEAK

Agilent Spectrum Analyzer - Swept SA
(l RF S0Q  Aac SENSE:IMT ALIGN AUTO 040519 PMDec 30, 2018
Marker 1 2.479870000000 GHz \ Avg Type: Log-Pur macefizs a5 e | TraceMetector
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 pE|
IFGain:Low Atten: 20 dB o PR Select Trace.
Mkr1 2.479 870 GHz 1
1ogBian__Ref 10.00 dBm -4.607 dBm
0.00 01
ClearWrite
-10.0 / \
-200
400 \\ Trace Average]
-E00 2
q 2 3
600 LR b e
700 Max Hold
-80.0
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts) Min Hold
w; MODE TRC| SCL FUNCTION FUNCTION wIDTH FUMCTION WaLUE A
| N | l]—
Al N[ [ f| 0 2483500GHz[ 68561dBm| | i
! . View Blank
Trace On
More
10 10f3
11 S R — v
< b

Restrict-band band-edge measurements_Zigbee 2480_Antl_AV

ALIGN AUTO 47 PMDec 30, 2018

508 AC SEMNSE:INT
Marker 1 2. 450046000000 GFz \ Aivg Type: Log-Pwr wiE[l2sq5e | TacelDetector
5 Trig:Free Run Avg|Heold:>100/100 THPE |1 bbbt
Foaioe: ™ ptten: 20 dB per[P NHNK KN
IFGain:Low en: Select Trace’
Mkr1 2.480 046 GHz 1
10 dBidin_Ref 10.00 dBm -5.046 dBm
° N
0.00
oo Clear Write
2200 / \
ool \
00 / \ Trace Average]
0.0 / \\
-60.0 Z 3
-on Max Hold|
-80.0
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 1.0 MHz #VBW 330 Hz Sweep 52.00 ms (1001 pts) Min Hold|
MKR| MODE| TRC SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE &
III-II———
[ fF[ 2483500GHz[ 70231dBm| | [ 1] i
3 III [ f[ 2500000GHz[ 72374dBm[ [ [ 1] View Blankb
I A Trace On
More
10f3
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