E Report No.: S20241010265301E02

FGTEST

7.5.5. Test Result

Test Mode | Antenna | Channel Fredenge Reflevel Resultf[dBm] | Limit[dBm] | Verdict
[MHZz] [dBm]

Reference 5.31 5.31 --- PASS

2402 30~1000 5.31 -61.56 <-14.69 PASS

1000~26500 5.31 -52.19 <-14.69 PASS

Reference 5.39 5.39 --- PASS

BLE_1M Ant1 2440 30~1000 5.39 -61.64 <-14.61 PASS

1000~26500 5.39 -52.43 <-14.61 PASS

Reference 5.06 5.06 PASS

2480 30~1000 5.06 -60.87 <-14.94 PASS

1000~26500 5.06 -50.67 <-14.94 PASS
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Test Graphs of Conducted Band Edge

BLE_1M_Ant1_Low_2402

+ Frequency v

KEYSIGHT |nput RF Input : 50 0 #Atten: 30 dB PNO: Fast #Avg Type: Powier (R!
Coupling: DC Corrections: OFf Gate: Off Trig: Free Run
Auto Freq Ref. Int (S} IF Gain: Low

Center Freguen

RefLvl Offset 8.71 dB || 105.000000 MHz
Ref Level 20.00 dBm 1= swept span

Start 2.30000 GHz #Video BW 300 kHz
[#Res BW 100 kHz
5 Marker Tablo v 10500000 MHz
Auto
Mode Trace Scale X Y Function ~ FunclionWidth  Function Valug
1 2401955GHz  5479dBm
1 f 2400000 GHz ~ -44.39dBm
4 f 23%0000GHz  -50.73dBm
1 f 2310000 GHz ~ -53.02 dBm
1 f 2359750 GHz__-40.36 dEm

i | Nov 05, 2024
q? = . 35245 PM

BLE_1M_Ant1_High_2480

+ Q Frequency v

KEYSIGHT |nput RF Input Z: 50 0 athtten: 30 dB PNO: Fast #Mvg Type: Povier (R!
RL Coupling: DC Corrections: OF Gate: Off Trig: Free Run
::) Align Auto Freq Ref. Int (S} IF Gain: Low

Ref Lvi Offset 8.65 dB &
Ref Level 20.00 dBm NEL S | Swept Span
|l ZeroSpan

Stop Freq
|| 2850000000 GHz
| J AUTO TUNE
Start 247000 GHz #ideo BW 300 kHz |

#Res BW 100 kHz
5 Marker Table v

8.000000 MHz

Auto
Mode Trace Scale X Y Function ~ FunclionWidth  Function Valug
248000GHz  5023dBm
248350GHz  -43.05dBm
250000GHz  -50.82 dEm
248392CHz_ -46.73 dEm

Nov 05, 2024
40449 PM

Page Number: 32 of 72



FGTEST

Report No

.. S20241010265301E02

Test Graphs of Out-of-Band Emissions

RF
ng: DC
Auto

[GRI
Lou
[:) Align

| Center 2402000 GHz
| #Res BW 100 kHz

€9CM?

KEYSIGHT [nput RF

Coupling: DC
b [:) Align: Auto

| Start 0.0300 GHz
| #Res BW 100 kHz

BLE_1M_Ant1_2402 0~Reference

Frequency
#Atten: 30 dB PNO: Best Wide:
Gate: Off
IF Gain
Sig Track: Off

#Avg Type: Power (RMS|
Trig: Free Run

InputZ: 50 Q
Corrections: OFf
Freq Ref. Int (S}

Mkr1 2.401 976 GHZ!
5.30 dBm

Ref Lvi Offset 8.71 dB 3.00000000 MHz

Ref Level 28.71 dBm

Swept Span
Zero Span

Full Span
Start Freq
0500000 GHz

|

Span 3.000 MHz]
Sweep 1.00 ms (1001 ps)|

#Video BW 300 kHz

Nov 05, 2024
355:34 PM

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Tracl

#Avg Typa: Power (R!
Trig: Free Run

InputZ: 50 0
Corrections: OFf
Freq Ref. Int (S}

Ref Lvi Offset 8.71 dB §70.000000 MHz

Ref Level 15.00 dBm Swept Span

97.000000 MHz
Auto

#Video BW 300 kHz

BLE_1M_Ant1_2402_1000~26500
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Frequency v

KEYSIGHT IpitRF  IpuiZ500  WAen 2068 PNO Fast #hvg Type: Powrer (Rl
Coupling: DC Correcticns OF Gate Off Trig: Free Run
e} Align Auto Freq Ref Int(S) IF Gain: Low
Sig Track: Off
Y on it
Ref Lvl Offset 8.71 dB Mkr2 26.081 80 G"'IZ! 25.5000000 GHz

Ref Level 15.00 dBm -52.19 dBm| Swept Span
Zero Span

#Video BW 300 kHz Stop 26.50 GHZ! —
Sweep 2.4 5 (30001 ptsj! CF Step
2550000000 GHz

Auto

5 Marker Table v

Mode Trace Scale X Y Function  FunctionWieth  Function Valuz
N 1 f 240165GHz 4748 dBm
N 1 f 2508180GHz__-52.19 dBm

[ N Nov 05, 2024
q = . ? 3 PM

Frequency v

out 7 ] Vi 0
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140000000 GHz
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RL Coupling: DC Corre 15 OF Gate Off Trig: Free Run
e} Align Auio Freq Ref Int(S) IF Gain: Low
Sig Track: Off PPPPP
1 2433 97 Gl
Mkr1 2.439 979 GHzl| 300000000 iz

Ref Level 28.65 dBm 5.39 dBm| Swept Span

Ref Lvi Offset 8.65 dB

| Full Span
Start Freq
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Stop Freq
141500000 GHz
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Sweep 1.00 ms (1001 pts)|

[ ] Nov 05, 2024 [} * A
q r’ . 9 4:00:38 PM | % 2

BLE_1M_Ant1_2440_30~1000
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Frequency v

KEYSIGHT IpitRF  IpuiZ500  WAen 2068 PNO Fast #vg Type: Power (Rl F
Coupling:DC ~ |Corrections: OFF Gate: Off Trig: Free Run Center Frequen
G laign Ao Freq Ref Int (S) IF Gain: Low 00000 MHz
Sig Track: Off

Ref Lyl Offset 8.65 dB (1 66/.2: 970.000000 MHz
Ref Level 15.00 dBm -61.64 dBm Syept Span
Zero Span

l Full Span
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Stop Freq
1.000000000 GHz

‘ 1 AUTOTUNE
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CF Step
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N 1 f 243980GHz 4710 dBm
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BLE_1M_Ant1_2480_0~Reference

Page Number: 35 of 72




FGTEST

Report No.: S20241010265301E02

| certer 2.480000 GHz WideoBWI00KHz Span 3000 Mz

Frequency v
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BLE_1M_Ant1_2480_1000~26500
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Frequency v |- -

Input : 50 @ #Atten: 20 dB PNO: Fast #Avg Type: Powser (RM! VC ek "
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7.6. Radiated Spurious Emission Measurement

7.6.1. Test Limit

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title
47 CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZz] [uV/m] [Meters]
0.009 -0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

7.6.2. Test Procedure Used

ANSI C63.10-2013 — Section 6.6.4.3

7.6.3. Test Setting

Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW = as specified in Table 1

3. VBW = 3MHz

o

. Detector = peak

(6)]

. Sweep time = auto couple
6. Trace mode = max hold

7. Trace was allowed to stabilize
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Table 1 - RBW as a function of frequency

Frequency RBW
9 ~ 150 kHz 200 ~ 300 Hz
0.15~ 30 MHz 9 ~10 kHz
30 ~ 1000 MHz 100 ~ 120 kHz
> 1000 MHz 1 MHz

Average Field Strength Measurements

1

2.

. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

RBW = 1MHz

. VBW = 3MHz
. Detector = Power Average (RMS)

. Number of sweep point = 2001 (Number of sweep points must be = 2 x span / RBW)

. Sweep time = auto

. Trace (RMS) averaging was performed over at least 100 traces.
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7.6.4. Test Setup

9kHz ~ 30MHz Test Setup:
EUT f -
T I a | 0.8 m

(Turntable)

30MHz ~ 1GHz Test Setup:

[| (AntennaTower)

Antenna |
— l AV

[ E— | I A §
0.8 m a 3m . B b
(Turntable)
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1GHz ~ 18GHz Test Setup:

EUT

(Polystyrene)

—— 3 m

(Turntable)

18GHz ~25GHz Test Setup:

EUT

(Polystyrene)

1.5m | |

MH—1m — ' (

(Turntable)

T~4m (Antenna Tower)

l Antenna

—

Test Receiver

T~4m (Antenna Tower)

i Antenna
D: :h— pre_AmpIifier[

7Test Receiver

= ’\
L e= ®
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7.6.5. Test Result

The worst case of Radiated Emission above 1GHz:
1GHz — 6GHz Test Data

EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 00 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li

Test Graph
100
90
80
70
E 60
3
@
D 5
9
>
3 a0 WMWW MM
30 N‘ﬂ\ "JJ!" m b U’ Lot WAMWM
it “‘JW NWKAMMN wv‘kuﬂ“’ “LMM,,.,..- 4 N
20
10
16 26 3G 4G 5G 6G
— PK Limit — AVLimit  — Horizontal PK  — HesdSsprit
+ AV Detector

Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBpV/m) (dB) (dBpV/m)
1152.00 46.95 -23.64 74.00 27.05 PK Horizontal
1729.00 44 .47 -20.09 74.00 29.53 PK Horizontal
2130.00 41.46 -17.52 74.00 32.54 PK Horizontal
3191.00 38.36 -13.64 74.00 35.64 PK Horizontal
4125.00 42.12 -8.06 74.00 31.88 PK Horizontal
1155.00 34.12 -23.63 54.00 19.88 AV Horizontal
1728.00 28.44 -20.09 54.00 25.56 AV Horizontal
2125.00 29.28 -17.54 54.00 24.72 AV Horizontal
3314.00 28.52 -13.08 54.00 25.48 AV Horizontal
4091.00 32.07 -8.14 54.00 21.93 AV Horizontal

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
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than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 00 Voltage: DC 24V
Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
100
20
80
70
E 60
3
3 50 ] 5
% 40 Mw 1 _ n .LL:‘I.._‘ RCRER— e
I N ,KEL“J\jw I ! A 4 . bglbriamtindudos ot
- WW‘ “","'L\’HYNH l‘l ¢\M‘W-\lrl“r'f\\\id’.'ﬂm’“‘&%ﬁ\’&m‘mﬁ«m'M"’ﬁnﬂu&u}vﬂu\wj w*w,»ﬂ; “&\‘m’hmb"‘ ’l“\:ﬂ‘w&“ﬂw M i G
20
10
1G 2‘G 3IG 4IG 5‘G 6IG
— PR — AV — Vel — Valaanagreva]
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBpV/m) (dB) (dBuV/m)
1151.00 48.35 -22.64 74.00 25.65 PK Vertical
1730.00 46.53 -19.46 74.00 27.47 PK Vertical
2216.00 48.35 -17.05 74.00 25.65 PK Vertical
3361.00 41.87 -12.28 74.00 32.13 PK Vertical
4260.00 46.56 -71.77 74.00 27.44 PK Vertical
1152.00 35.85 -22.63 54.00 18.15 AV Vertical
1689.00 29.90 -19.77 54.00 24.10 AV Vertical
2132.00 36.22 -17.30 54.00 17.78 AV Vertical
2804.00 32.71 -15.15 54.00 21.29 AV Vertical
4266.00 37.11 -7.76 54.00 16.89 AV Vertical

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more

than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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1GHz — 6GHz Test Data
EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 19 Voltage: DC 24V
Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
100
20
80
70
E 60
3
3 50 .
g a0 WMWM Aw uw”“““‘“%ruwww
30' 1k N;‘-ﬂ kt H J\ W IWM " M_,M,q w,ﬂnw"ﬂ‘ e me,j'w \J‘MM
20
10
0 L 1 1 L ]
1G 2G 3G 4G 5G 6G
— PR — AV — PR — AR
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBuV/m) (dB) (dBpV/m)
1153.00 44.90 -23.64 74.00 29.10 PK Horizontal
1595.00 37.10 -21.12 74.00 36.90 PK Horizontal
2220.00 43.97 -17.13 74.00 30.03 PK Horizontal
3192.00 38.87 -13.64 74.00 35.13 PK Horizontal
4261.00 43.59 -7.76 74.00 30.41 PK Horizontal
1153.00 32.11 -23.64 54.00 21.89 AV Horizontal
1598.00 28.10 -21.10 54.00 25.90 AV Horizontal
2221.00 30.03 -17.13 54.00 23.97 AV Horizontal
3233.00 28.62 -13.44 54.00 25.38 AV Horizontal
4262.00 32.46 -7.76 54.00 21.54 AV Horizontal

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 19 Voltage: DC 24V
Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
100
20
80
70
E 60
3
3 50 ]
E it WMWW .MWWWW
[N it b
30 .y_.\,\gl‘all")kw‘!hﬂ,f»‘ ‘W“ W‘Wvuw YRy Uv’“‘*w‘h«r - WAW Mr,”u MWW b ot
20
10
0 L 1 1 L ]
1G 2G 3G 4G 5G 6G
— PR — AV — Vel — Valaanagreva]
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBpV/m) (dB) (dBuV/m)
1152.00 48.55 -22.63 74.00 25.45 PK Vertical
1684.00 43.11 -19.80 74.00 30.89 PK Vertical
2220.00 49.76 -17.04 74.00 24.24 PK Vertical
2928.00 42.53 -14.57 74.00 31.47 PK Vertical
3719.00 41.89 -10.30 74.00 32.11 PK Vertical
1155.00 35.52 -22.62 54.00 18.48 AV Vertical
1684.00 31.57 -19.80 54.00 2243 AV Vertical
2221.00 35.86 -17.04 54.00 18.14 AV Vertical
2935.00 32.16 -14.54 54.00 21.84 AV Vertical
3734.00 32.39 -10.19 54.00 21.61 AV Vertical

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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1GHz — 6GHz Test Data
EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 39 Voltage: DC 24V
Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li

Test Graph
100
20
80
70
E 60
3
3 50 ; -
% 40 .““ ﬂ 'ﬂ jﬂ
30 ; w':u,, ( ¥ : ’ N\\[ 4 q JWWW
ww,wgl‘lwl\r ‘Mﬁ%ﬂ,ﬂ.‘qﬂhwmw&?yWMW’*‘&« ,mLmR Ed WML,,»_..#«‘% J »W
20
10
0 1 1 L ]
1G 3G 4G 5G 6G
— PR — AV — PR — AR
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBpV/m) (dB) (dBuV/m)
1144.00 44.86 -23.67 74.00 29.14 PK Horizontal
1330.00 42.61 -22.68 74.00 31.39 PK Horizontal
1834.00 41.68 -19.33 74.00 32.32 PK Horizontal
3142.00 37.76 -13.89 74.00 36.24 PK Horizontal
3940.00 40.64 -8.99 74.00 33.36 PK Horizontal
1144.00 35.09 -23.67 54.00 18.91 AV Horizontal
1331.00 31.14 -22.68 54.00 22.86 AV Horizontal
1836.00 30.95 -19.32 54.00 23.05 AV Horizontal
3003.00 27.97 -14.53 54.00 26.03 AV Horizontal
3991.00 31.74 -8.64 54.00 22.26 AV Horizontal

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more

than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 39 Voltage: DC 24V
Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
100
20
80
70
E 60
3
3 20 1 & 3 >
i : | 9 ; Il Bt
" A A.“M F W‘r iy ‘M «,MW%UW»‘wwwwmwm&ﬁmmwi:N*‘\«MJL\,MMM«“W“
20
10
0 L 1 1 L ]
1G 2G 3G 4G 5G 6G
— PR — AV — Vel — Valaanagreva]
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBpV/m) (dB) (dBuV/m)
1133.00 48.30 -22.69 74.00 25.70 PK Vertical
1328.00 45.24 -21.79 74.00 28.76 PK Vertical
2099.00 44.06 -17.39 74.00 29.94 PK Vertical
3199.00 38.88 -13.16 74.00 35.12 PK Vertical
3993.00 45.97 -8.32 74.00 28.03 PK Vertical
1168.00 35.91 -22.58 54.00 18.09 AV Vertical
1330.00 34.43 -21.78 54.00 19.57 AV Vertical
2132.00 32.56 -17.30 54.00 21.44 AV Vertical
3017.00 29.57 -14.25 54.00 24 .43 AV Vertical
3990.00 35.07 -8.34 54.00 18.93 AV Vertical

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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6GHz — 18GHz Test Data
EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 00 Voltage: DC 24V
Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
100
20
80
70
E 60
3
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% 40
30
20
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0 1 1 Il Il ]
6G 7G 8G 9G 106 18G

—PKLimt  — AVLimt — Horizontal PK  — Hondanfifalfl
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBuV/m) (dB) (dBpV/m)
6981.00 42.40 -4.77 74.00 31.60 PK Horizontal
7909.50 44 .42 -1.02 74.00 29.58 PK Horizontal
9607.50 48.39 -0.28 74.00 25.61 PK Horizontal
11257.50 45.16 0.82 74.00 28.84 PK Horizontal
13152.00 47.38 3.17 74.00 26.62 PK Horizontal
7048.50 34.06 -4.54 54.00 19.94 AV Horizontal
7896.00 35.72 -1.04 54.00 18.28 AV Horizontal
9609.00 43.52 -0.30 54.00 10.48 AV Horizontal
11589.00 36.59 1.27 54.00 17.41 AV Horizontal
13510.50 38.34 3.31 54.00 15.66 AV Horizontal

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 00 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
100
20
80
70
E 60
3
3 50
% 40
30
20
10

0 1 1 Il
6G 7G 8G 9G

I |
106 18G

— PKLimt  — AVLimt  — VericalPK — Vercargneviizl
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBuV/m) (dB) (dBpV/m)
7069.50 43.15 -4.41 74.00 30.85 PK Vertical
9037.50 45.35 -0.77 74.00 28.65 PK Vertical
10516.50 45.27 1.14 74.00 28.73 PK Vertical
12145.50 45.71 1.64 74.00 28.29 PK Vertical
13729.50 46.41 3.34 74.00 27.59 PK Vertical
7284.00 33.73 -3.58 54.00 20.27 AV Vertical
8949.00 35.55 -0.99 54.00 18.45 AV Vertical
11014.50 36.37 1.33 54.00 17.63 AV Vertical
13468.50 37.46 2.61 54.00 16.54 AV Vertical
14298.00 39.24 5.30 54.00 14.76 AV Vertical

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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6GHz — 18GHz Test Data
EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 19 Voltage: DC 24V
Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li

Test Graph
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—PKLimt  — AVLimt — Horizontal PK  — Hondanfifalfl
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBuV/m) (dB) (dBpV/m)
6759.00 42.64 -5.27 74.00 31.36 PK Horizontal
8125.50 44.39 -1.13 74.00 29.61 PK Horizontal
9607.50 48.24 -0.28 74.00 25.76 PK Horizontal
11305.50 45.61 0.81 74.00 28.39 PK Horizontal
13357.50 46.57 2.78 74.00 27.43 PK Horizontal
7036.50 34.08 -4.62 54.00 19.92 AV Horizontal
7950.00 35.33 -1.24 54.00 18.67 AV Horizontal
9609.00 43.49 -0.30 54.00 10.51 AV Horizontal
11628.00 36.47 1.22 54.00 17.53 AV Horizontal
13527.00 38.05 3.27 54.00 15.95 AV Horizontal

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more

than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 19 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
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— PKLimt  — AVLimt  — VericalPK — Vercargneviizl
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBuV/m) (dB) (dBpV/m)
6900.00 42.43 -4.33 74.00 31.57 PK Vertical
8151.00 44.30 -1.25 74.00 29.70 PK Vertical
9931.50 45.68 0.13 74.00 28.32 PK Vertical
11629.50 46.94 1.51 74.00 27.06 PK Vertical
14326.50 48.70 5.40 74.00 25.30 PK Vertical
6895.50 33.98 -4.35 54.00 20.02 AV Vertical
8320.50 35.94 -1.13 54.00 18.06 AV Vertical
9609.00 39.55 -0.19 54.00 14.45 AV Vertical
12052.50 36.42 1.52 54.00 17.58 AV Vertical
13702.50 37.79 3.27 54.00 16.21 AV Vertical

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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6GHz — 18GHz Test Data
EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 39 Voltage: DC 24V
Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li

Test Graph
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+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBuV/m) (dB) (dBpV/m)
7278.00 42.24 -3.62 74.00 31.76 PK Horizontal
8959.50 44.88 -0.94 74.00 29.12 PK Horizontal
9607.50 49.15 -0.28 74.00 24.85 PK Horizontal
10999.50 44.80 1.31 74.00 29.20 PK Horizontal
12529.50 46.26 2.39 74.00 27.74 PK Horizontal
7416.00 35.42 -2.78 54.00 18.58 AV Horizontal
8950.50 35.90 -0.98 54.00 18.10 AV Horizontal
9609.00 43.30 -0.30 54.00 10.70 AV Horizontal
10992.00 36.36 1.29 54.00 17.64 AV Horizontal
12615.00 37.26 2.14 54.00 16.74 AV Horizontal

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more

than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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EUT: matter controller Polarity: Horizontal
Model: LITE MT S/N: /
Mode: Transmit at BLE_1M Channel 39 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
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— PKLimt  — AVLimt  — VericalPK — Vercargneviizl
+ AV Detector
Frequency (MHz) Level Factor Limit Margin (dB)| Detector Polarization
(dBuV/m) (dB) (dBpV/m)
6864.00 42.92 -4.50 74.00 31.08 PK Vertical
8154.00 4414 -1.26 74.00 29.86 PK Vertical
9607.50 46.70 -0.17 74.00 27.30 PK Vertical
11085.00 45.37 0.91 74.00 28.63 PK Vertical
13053.00 46.34 2.39 74.00 27.66 PK Vertical
6891.00 33.66 -4.37 54.00 20.34 AV Vertical
8116.50 35.58 -1.09 54.00 18.42 AV Vertical
9609.00 40.98 -0.19 54.00 13.02 AV Vertical
11634.00 36.83 1.47 54.00 1717 AV Vertical
13060.50 37.01 240 54.00 16.99 AV Vertical

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 26.5GHz), therefore no

data appear in the report.
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The worst case of Radiated Emission below 1GHz:
30MHz — 1GHz Test Data

EUT: matter controller Polarity: Horizontal
Model: LITE MT SN: N/A
Mode: Transmit at BLE_1M Channel 00 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
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30M 100M 1G
— QPLimt  — Horizontal PK s o
e QP Detector

1 49.89 14.53 35.62 40.00 4.38 100 33 Horizontal
2 104.73 12.05 38.13 43.50 5.37 150 99 Horizontal
3 162.47 15.55 38.75 43.50 4.75 150 225 Horizontal
4 341.04 16.16 39.13 46.00 6.87 150 190 Horizontal
5 533.20 20.25 39.03 46.00 6.97 150 117 Horizontal

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 25GHz), therefore no

data appear in the report.

Page Number: 55 of 72



F1

FGTEST

Report No.: S20241010265301E02

EUT: matter controller Polarity: Vertical
Model: LITE MT SN: N/A
Mode: Transmit at BLE_1M Channel 00 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li

Test Graph
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Frequency[Hz]

1 44.56 14.61 35.90 40.00 4.10 100 324 Vertical
2 95.99 11.20 38.80 43.50 4.70 150 144 Vertical
3 166.35 15.10 37.25 43.50 6.25 150 223 Vertical
4 341.04 16.16 34.95 46.00 11.05 100 140 Vertical
5 620.54 21.96 36.86 46.00 9.14 150 87 Vertical
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30MHz — 1GHz Test Data

EUT: matter controller Polarity: Horizontal
Model: LITE MT SN: N/A
Mode: Transmit at BLE_1M Channel 19 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
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— QPLimt  — Horizontal PK Fiegienggr]
e QP Detector

1 50.87 14.47 36.25 40.00 3.75 150 48 Horizontal
2 100.85 11.60 38.35 43.50 5.15 150 80 Horizontal
3 144.03 15.30 38.54 43.50 4.96 150 183 Horizontal
4 354.63 16.43 36.42 46.00 9.58 100 85 Horizontal
5 531.26 20.22 36.52 46.00 9.48 100 121 Horizontal

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 25GHz), therefore no

data appear in the report.
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EUT: matter controller Polarity: Vertical
Model: LITE MT SN: N/A
Mode: Transmit at BLE_1M Channel 19 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li

Test Graph
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Frequency[Hz]

1 41.16 14.85 36.56 40.00 3.44 100 328 Vertical
2 95.99 11.20 38.58 43.50 4.92 100 124 Vertical
3 163.44 15.44 38.05 43.50 5.45 100 153 Vertical
4 341.04 16.16 33.41 46.00 12.59 100 238 Vertical
5 621.51 21.97 38.55 46.00 7.45 150 71 Vertical

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more

than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18 GHz ~ 25GHz), therefore no

data appear in the report.
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30MHz — 1GHz Test Data

EUT: matter controller Polarity: Horizontal
Model: LITE MT SN: N/A
Mode: Transmit at BLE_1M Channel 39 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li
Test Graph
100
90
80
70
= e .
3
E 50 | . r
T @ | ' 4 |
30 ‘
20
10
0 L L I I I L L 1 L I L it
30M 100M 1G
— QPLimt  — Horizontal PK s o
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1 47.95 14.55 37.39 40.00 2.61 150 31 Horizontal
2 84.35 10.61 36.87 40.00 3.13 150 58 Horizontal
3 100.85 11.60 40.83 43.50 2.67 150 87 Horizontal
4 341.04 16.16 39.33 46.00 6.67 100 57 Horizontal
5 620.54 21.96 37.97 46.00 8.03 100 50 Horizontal

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 25GHz), therefore no

data appear in the report.
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EUT: matter controller Polarity: Vertical
Model: LITE MT SN: N/A
Mode: Transmit at BLE_1M Channel 39 Voltage: DC 24V

Environment: Temp: 18.5°C; Humi:49% Engineer: Chuang Li

Test Graph
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1 52.81 14.34 36.48 40.00 3.52 100 298 Vertical
2 72.22 11.73 35.18 40.00 4.82 150 72 Vertical
3 120.26 13.77 37.89 43.50 5.61 150 82 Vertical
4 165.38 15.21 36.94 43.50 6.56 150 186 Vertical
5 341.04 16.16 35.43 46.00 10.57 100 180 Vertical

Note 1: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more

than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18 GHz ~ 25GHz), therefore no

data appear in the report.
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7.7. Restricted Band Edge Measurement

7.71. Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC part 15,

must also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MHz) (MHz) (MHz) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 - 515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25 - 7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.25 - 8.5
417725 -4.17775 37.5 - 38.25 1435 - 1626.5 9.0 - 9.2
4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 9.3 -95
6.215-6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.525 2483.5 - 2500 17.7 - 21.4
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2 - 31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 - 335.4 3600 - 4400 @

13.36 - 13.41
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title

47CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Measured Distance

Frequency Field Strength
[MHZz] [uV/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3
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For RSS-Gen Section 8.10 reqguirement:

Radiated emissions which fall in the restricted bands, as defined in Section 8.10 of RSS-Gen, must

also comply with the radiated emission limits specified in Section 8.9.

Frequency Frequency Frequency
(MHz) (MHz) (GHz)
0.009 - 0.110 240 - 285 9.0-9.2
2.1735 - 2.1905 322-3354 9.3-95
3.020 - 3.026 399.9-410 10.6-12.7
4.125-4.128 608 - 614 13.25-13.4
417725 -417775 960 - 1427 14.47 - 14.5
4.20725 - 4.20775 1435 - 1626.5 15.35-16.2
5.677 - 5.683 1645.5 - 1646.5 17.7-214
6.215-6.218 1660 - 1710 22.01-23.12
6.26775 - 6.26825 1718.8 -1722.2 23.6-24.0
6.31175 - 6.31225 2200 - 2300 31.2-31.8
8.291 - 8.294 2310 -2390 36.43 - 36.5
8.362 - 8.366 2655 - 2900 Above 38.6
8.37625 - 8.38675 3260 - 3267 -
8.41425 - 8.41475 3332 -3339
12.29 - 12.293 334.5 - 3358
12.51975 - 12.52025 3500 - 4400
12.57675 - 12.57725 4500 - 5150
13.36 -13.41 5350 - 5460
16.42 - 16.423 7250 - 7750
16.69475 - 16.69525 8025 - 8500
16.80425 - 16.80475 --
25.5 - 25.67
37.5-38.25
73-74.6
74.8-75.2
108 - 138
156.52475 - 156.525225
156.7 - 156.9

All out of band emissions appearing in a restricted band as specified in Section 8.10 of the RSS-Gen
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must not exceed the limits shown in Table per Section 8.9.

RSS-Gen Section 8.9

Frequency Field Strength Measured Distance
[MHZz] [uV/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

7.7.2. Test Procedure Used
ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

7.7.3. Test Setting

Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW =1MHz

3. VBW = 3MHz

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize
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Average Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW =1MHz

3. VBW = 3MHz

4. Detector = Power Average (RMS)

5. Number of sweep point = 2001 (Number of sweep points must be = 2 x span / RBW)

6. Sweep time = auto

7. Trace (RMS) averaging was performed over at least 100 traces.

7.7.4. Test Setup

Analog signal source

. Automatic control unit
Vector signal source
- = — ==

=3 RF

i ™ & Emun sl 0N
Spectrum Analyzer

Comprehensiv

tester
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7.7.5. Test Result

BLE_1M
Test Mode: BLE 1M Test Date: 2024-11-11
Test Channel: 2402 Test Engineer: Chuang Li
Remark: The limit in dBm for average detector is conversion from 54dBuV/m, according to
15.209(a). The limit in dBm for peak detector is 20dB above the limit of average detector
in dBm.
Test Graph
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— PKLimt  — AVLimt — HorzontalPK  — Hioagonrdtfdl
+ AV Detector
Freq. Level Factor Limit Margin Height | Angle
Detector Polarity
[MHZz] [dBpV/m] [dB] [dBuV/m] [dB] [ecm] [°]
2390.48 58.79 36.10 74.00 15.21 150 129 Peak Horizontal
2402.19 99.60 36.16 74.00 -25.60 150 124 Peak Horizontal
2389.29 49.03 36.09 54.00 4.97 150 263 Average Horizontal
2402.03 98.78 36.15 54.00 -44.78 150 124 Average Horizontal
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Test Mode: BLE_1M Test Date: 2024-11-11
Test Channel: 2402 Test Engineer: Chuang Li
Remark: The limit in dBm for average detector is conversion from 54dBuV/m, according to
15.209(a). The limit in dBm for peak detector is 20dB above the limit of average detector
in dBm.
Test Graph
120
110
100
90
80 : L i
Si 70 - :
I T T ; T P i e
3 50 e _ ) I T—
40 ?
30
20
10
2.%1G 2.3205G 2.3:‘31G 2.34I15G 2.35;2G 2.3f;25G 2,37"3G 2.3&;35G 2.3E;4G 2.40I45G 2.4;5G
— PKLimt  — AVLimt — VercalPK — VerhagiK§n<YiHal
+ PK Detector + AV Detector

2390.58 57.73 35.95 74.00 16.27 150 4 Peak Vertical
2401.79 92.91 35.99 74.00 -18.91 150 33 Peak Vertical
2390.87 48.07 35.96 54.00 5.93 150 33 Average Vertical
2401.98 91.92 35.99 54.00 -37.92 150 29 Average Vertical
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Test Mode: BLE_1M Test Date: 2024-11-11
Test Channel: 2480 Test Engineer: Chuang Li
Remark: The limit in dBm for average detector is conversion from 54dBuV/m, according to
15.209(a). The limit in dBm for peak detector is 20dB above the limit of average detector
in dBm.
Test Graph
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+ PK Detector + AV Detector

2479.84 97.32 36.35 74.00 -23.32 150 123 Peak Horizontal
2483.50 55.03 36.36 74.00 18.97 150 128 Peak Horizontal
2479.88 96.53 36.35 54.00 -42.53 150 128 Average Horizontal
2483.50 45.60 36.36 54.00 8.40 150 128 Average Horizontal
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Test Mode: BLE_1M Test Date: 2024-11-11
Test Channel: 2480 Test Engineer: Chuang Li
Remark: The limit in dBm for average detector is conversion from 54dBuV/m, according to
15.209(a). The limit in dBm for peak detector is 20dB above the limit of average detector
in dBm.
Test Graph
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+ PK Detector + AV Detector

2480.07 92.06 36.08 74.00 -18.06 150 28 Peak Vertical
2483.50 51.99 36.08 74.00 22.01 150 28 Peak Vertical
2479.97 91.02 36.08 54.00 -37.02 150 24 Average Vertical
2483.50 41.88 36.08 54.00 1212 150 224 Average Vertical
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7.8. AC Conducted Emissions Measurement

7.8.1. Test Limit

FCC Part 15 Subpart C Paragraph 15.207 Limits

Frequency QP AV
(MHz) (dBuV) (dBuV)
0.15-0.50 66 - 56 56 — 46
0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.

Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15MHz to
0.5MHz.

7.8.2. Test Setup

Non-conductive table

|
N\ RN
M

ground

plane

Hl .l
i \

\___,/f-”’"d"a

0.4 m to vertical ground
reference plane

Bonded to horizontal.
ground plane
L

Vertical ground reference plane

Page Number: 70 of 72



E Report No.: S20241010265301E02

FGTEST

7.8.3. Test Result
Not Applicable. The device is only powered by DC 24V.

Page Number: 71 of 72



E Report No.: S20241010265301E02

FGTEST

8. CONCLUSION

The data collected relate only the item(s) tested and show that the matter controller is in compliance

with Part 15C of the FCC Rules.

The End
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