l! Engineering Test Report No. 2004380-01 Rev. E

Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 310MHz (E Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk
Duty Cycle Calculation:
13 x 0.5ms = 6.5ms
NOTES 34 x 0.25ms = 8.5ms
6.5+ 8.5 =15.00ms
D.C = 20log(15/100) = -16.48dB

DUTY CYCLE
MultiView I Receiver ] Spectrum ;-1-@1 m

Ref Level 77.00 dBuv ® RBW 1 MHz SGL

@ Att 0de ® SWT 100ms VBW 1MHz Frequency 310.0000000 MHz
Input 1AC PSS Cn_ Notch Ciff

TZeroSpan

70 depy

50 depy

50/ dBpY

40 depy

30/ depy

20 e

wefeliil R B R R IR IR R R T

DdBAY----- o —p—e-aoimiiins

-10 dBpy - - - S s S S e S s w —— ]

-20 dBpY |

CF 310.0 MH=z 1001 pts . 10.0 ms

r | ' .
- [ Ready  WNNNAMMNN  we 2012020 [Refievel]
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Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 315MHz (E Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 500us = 0.5ms

DUTY CYCLE - WIDE PULSE

MultiView I Receiver ] Spectrum 3 = 1
Ref Level 87.00 dBuv & RBW 1 MHz
© ALt 10dB ® SWT Sms  VBW 1MHz Frequency 315.0000000 MHz
Input 1AC  PS on Notch off
TRG:WID
1 Zero Span
D2[1] -0.04 dB
80 dBpy 500,00 ps
M1[1] 56.94 dBpV
70 dBpy 1.50000-ms.
TRG 64.000 mlapv
50 depv bt -
[ i i
50 dBpY
40 depy
30 dBpy
20 depy
10 dBpy
0 dBpy
-10 dBpy
CF 315.0 MHz 1001 pts 500.0 pis/
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 + 1.5 ms 56.94 dBpVv
D1 M1 1 0.0s 0.00 dB
D2 M1 1 500.0 pys -0.04 dB

I\ Spmespun; walting for riagets, g Meesuring.. GHANANE e 00 WSS i

11:59:31 23.11.2020
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DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 315MHz (E Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Narrow Pulse = 250us = 0.25ms

DUTY CYCLE - NARROW PULSE

MultiView I Receiver ] Spectrum 3| 52 1
Ref Level 87.00 dBuv & RBW 1 MHz
@ ALt 10dB ® SWT Sms  VBW 1MHz Frequency 315.0000000 MHz
Input 1AC  PS on Notch off
TRG VID
1 Zero Span
D2[1] -0.11 dB
B0 depy 250:00ps
M1[1] 56.93 dBpV
70 dBpy 1.00000-ms.
TRG 64.000 dBpy
50 depv o -
g
50 dBpY
40 depy
30 dBpy
20 depy
10 dBpy
0 dBpy
-10 dBpy
CF 315.0 MHz 1001 pts 500.0 pis/
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 i 1000.0 ps 56.93 dBpV
D1 M1 1 0.0s 0.00 dB
D2 M1 1 250.0 ps -0.11 dB

I\

A 23.11.2020
11:59:54

(SEITER

Spectrum: Waiting for Trigger... 3) Measuring... WANRNAAND

11:59:55 23.11.2020
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Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 315MHz (E Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk
Duty Cycle Calculation:
10 x 0.5ms = 5.0ms
NOTES 40 x 0.25ms = 10.0ms
5.00 + 10.0 = 15.0ms
D.C = 20log(15/100) = -16.48dB

DUTY CYCLE
MultiView I Receiver ] Spectrum ;-1-@1 m

Ref Level 87.00 dBuv ® RBW 1 MHz SGL

@ Att 10dB & SWT 100 ms VBW 1MHz Frequency 315.0000000 MHz
Input 1AC PSS Oon Notch Off
TRG:VID

T7ero Span

80 depy

70 dBpy

TRG £3.000 dBpY
50 dBpy i

50 ey

40 By

30/ dBpy

FosE Tyt LR 8 8 SR R RS R
b LR AL E R RELULILIT LALE 1A 1Y B
0 OBy = T e e

-10 depy |

|
CF 315.0 MHz 1001 pts . 10.0 ms

r | ' .
- [ Ready  NNMNAMMNN  we 2012020 [Refievel]

12:04:29 23.11.2020
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Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (E Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 500us = 0.5ms

DUTY CYCLE — WIDE PULSE
MultiView I Receiver ] Spectrum @1

Ref Level 97.00 dBuv & RBW 1 MHz

© ALt 0dB ® SWT 10ms VBW 1MHz Frequency 390.0000000 MHz
Input 1AC  PS On MNotch Off
TRG WID

1T Zero 5pan

D2[1] 0.30 dB
a0 depy 500.00 ps
M1[1] 67.27 dBpV
80 depy 490,00 ps.

— TRG 73.000 dBpv
70 dBul‘Il‘ . f
&

50 depy

50 dBpy

40 depy

30 depy

20 dB iy

10 dBpYy

. ! | | ! g | | N INIRAN
CF 390.0 MHz 1001 pts 1.0ms/
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 490.0 ps 67.27 dBpVv
D1 M1 1 0.0s 0.00 dB
D2 M1 1 500.0 pys 0.30 dB

I\ Spmespun; walting for riagets, g Meesuring.. WHNNANED e o0 WSS i

13:06:52 23.11.2020
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Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (E Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Narrow Pulse = 250us = 0.25ms

DUTY CYCLE — NARROW PULSE
MultiView I Receiver ] Spectrum @1

Ref Level 97.00 dBuv & RBW 1 MHz

© ALt 0dB ® SWT 10ms VBW 1MHz Frequency 390.0000000 MHz
Input 1AC  PS On MNotch Off
TRG WID

1T Zero 5pan

D2[1] -0.13 dB
90 depy 250,00 ps
M1[1] 67.55 dBpV
80 depy 3.00000-ms.

TRG 73.000 dBpv
70 depv i

L
=

50 depy

50 dBpy

40 depy

30 depy

20 dB iy

10 dBpYy

— . | - 1l | . ] SUBAR
CF 390.0 MHz 1001 pts L.0ms/

2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
Mt : 3.0 ms 67.55 dBpV
D1 M1 1 0.0s 0.00 dB
D2 M1 1 250.0 ys -0.13 dB

il Spectrum: Waiting for Trigger.., 5] Measuring... @ARRNASED .z e i

13:07:21 23.11.2020
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Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (E Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY | Tylar Jozefczyk

Duty Cycle Calculation:
10 x 0.5ms = 5.0ms
NOTES 43 x 0.25ms = 10.75ms
5.0 +10.75 = 15.75ms
D.C = 20log(15.75/100) = -16.06dB

DUTY CYCLE
MultiView I Receiver ] Spectrum ;-1-@1 m

Ref Level 87.00 dBuv ® RBW 1 MHz SGL

@ Att 0de ® SWT 100ms VBW 1MHz Frequency 390.0000000 MHz
Input 1AC PSS Cn_ Notch Ciff

TZeroSpan e TEP Clrw

80 depy

70 depy

50 dBpy

50 depy

40 depy

30 depy

gl AL LLLLRLIELAU RARE 8 1041 1RLAALE 1 BARRNASE WA ORAR RRAAN B4 SR L0 o bbb b bl e bt Lo bl b s e o

i ey AT R AR H L B R 2R 1 R4 LR AR

DdBY oo e

(CF 390.0 MHz 1001 pts . 10.0 ms

r | ' ”
- [ Ready  WNMNAMMNN  we 2012020 [Refievel]

13:08:14 23.11.2020
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 372.5MHz (Rolling Code — Keeloq Based)
DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 400us = 0.4ms

DUTY CYCLE - WIDE PULSE

MultiView I Receiver ] Spectrum 3| 52 1
Ref Level &7.00 dBuv & RBW 1 MHz
@ ALt 0dB @ SWT 10ms VBW 1MHz Frequency 372.5000000 MHz
Input 1AC  PS On MNotch Off
TRG VID
1 Zero Span
D2[1] -0.10 dB
80 dBpy 400,00 ps
M1[1] 57.52 dBpV
-7 i-de pi ——TRG 70.000 dBpy 3.60000.-ms.
M1
50 dBpy : =
—
50 dBpY
40 depy
30 dBpy
20 depy
10 dBpy.  —— — _ — — — — _ — — — _ Y — _
0 dBpy . —— — —_— — —_— e — —_ —_— e — — e —
-10 depy
CF 372.5 MHz 1001 pts 1.0 ms/
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 i 3.6 ms 57.52 dBpVv
D1 M1 1 0.0s 0.00 dB
D2 M1 1 400.0 ps -0.10 dB

I\

Spectrum: Waiting for Trigger...

v] Measuring... SRNRNAEED

13:31:46 23.11.2020

A 23.11.2020
13:31:45
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 372.5MHz (Rolling Code — Keeloq Based)
DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Narrow Pulse = 200us = 0.2ms

DUTY CYCLE - NARROW PULSE

MultiView I Receiver ] Spectrum 3| 52 1
Ref Level &7.00 dBuv & RBW 1 MHz
© ALt 0dB ® SWT 10ms VBW 1MHz Frequency 372.5000000 MHz
Input 1AC  PS On MNotch Off
TRG:WID
1 Zero Span
D2[1] -0.04 dB
80 dBpy 200,00 ps
M1[1] 57.52 dBpV
-7 i-de pi ——TRG 70.000 dBpy 4.20000-ms.
50 depy ML
T
50 dBpY
40 depy
30 dBpy
20 depy
10 dBpy.  —— — _ — — — — _ — — — _ Y — _
0 dBpy . —— — —_— — —_— e — —_ —_— e — — e —
-10 depy
CF 372.5 MHz 1001 pts 1.0 ms/
2 Marker Table
Type | Ref | Trc | X-Value Y-Value Function Function Result |
M1 i 4.2 ms 57.52 dBpVv
D1 M1 1 0.0s 0.00 dB
D2 M1 1 200.0 pys -0.04 dB

I\

Spectrum: Waiting for Trigger... 3) Measuring... BANRNARAD

13:32:19 23.11.2020

A 23.11.2020
13:32:19
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 372.5MHz (Rolling Code — Keeloq Based)
DATE TESTED November 17, 2020

TEST PERFORMED BY

Tylar Jozefczyk

NOTES

Duty Cycle Calculation:
37 x 0.4ms = 14.8ms
41 x 0.2ms = 8.2ms
14.8 + 8.2 = 23.0ms
D.C = 20log(23/100) = -12.765dB

DUTY CYCLE

m

Frequency 372.5000000 MHz

(=]

MultiView | {Receiver

Ref Level 77.00 dBuv
@ Att 0dB & SWT 100 ms

] Spectrum

® RBW 1 MHz
VBW 1 MH=z
MNotch Off

Input 1 AC PS on
TRG:VID

T7ero Span

70 dBpy

50 dBpy

50 depy

40 depv

30/dBpy

TRG 26.000 dBpY

oldaiite DL B L

10 dBpy

0 depy -

-10 dBpy—-

-20 depy ‘

CF 372.5 MHz

1001 pts

10.0 ms

I

] Measuring... I-!\mmmm!ﬁil

13:33:58 23.11.2020

o
e 23.11.2020 Wiﬁiﬁ
13:33:57
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 310MHz (8 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 2.0ms

DUTY CYCLE - WIDE PULSE

MultiView {Receiver

@[ Spectrum 3

@ Spectrum ,@Jl

®

Ref Level 107.00 dBuv

@ Att
Input

TRG:VID

1AC PSS

1T7ero Span

15dB ® SWT 10 ms

& RBW 1 MHz

@[ Spectrum 4
VBW 1 MHz

on MNotch Off

Frequency 310.0000000 MHz

D2[1]

260000 ms

100 depy

M1[1]

87.20 dBp¥
0.00000000 s

l‘ﬁa—dauv | TRG 90.000 E%uv

80 depy

70 dBpy

50 depy

50 dBpy

40 depy

30 dBpy

20 depy

10 dBpy

CF 310.0 MH=z

1001 pts

2 Marker Table
Type | Ref | Trc |
M1 1
D1 M1 1
D2 M1 1

¥Y-Value \ Function
87.20 dBpV
0.00 dB

-0.81 dB

X-Value \
0.0s
0.0s

2.0 ms

Function Re

sult |

l "

Spectrum: Waiting for Trigger... '] Measuring...  SHESNAAED

23:15:34 17.11.2020

] 17.11.2020
23:15:33

e it
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Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)
TEST FCC §15.231, RSS-210 Duty Cycle
MODE Tx
FREQUENCY TESTED 310MHz (8 DIP Code)
DATE TESTED November 17, 2020
TEST PERFORMED BY  Tylar Jozefczyk

Duty Cycle Calculation:
NOTES 16 x 2.0ms = 32.0ms

D.C = 20log(32/100) = -9.897dB

DUTY CYCLE

MultiView I Receiver @I Spectrum 3 @[ Spectrum 4 @ Spectrum b4 | ¥

Ref Level 107.00 dBuw @& RBW 1 MHz

& Att 15dB = SWT 100 ms VBW 1MHz Frequency 310.0000000 MHz
Input 1AZ PS on Notch Off
TRG:VID

TZero Span

100 dBpy

90 depy

80 depy

70 dBpy

50 depy

50 depy

|
TRG 46.000 dBpY

40 depy

30 depy

20 depy

10 dBpv

CF 310.0 MHz ~ lo00lpts N 10.0 ms/
b R ave RB

; 17.11.2020
il I Measuring... WMMRKASED W

23:16:56 17.11.2020
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 315MHz (9 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 3.0ms

DUTY CYCLE - WIDE PULSE

MultiView {Receiver

@[ Spectrum 3

@[ Spectrum 4 @ Spectrum = l

®
(-]

Ref Level 107.00 dBuv

Input 1 AC PS
TRG:VID

1T7ero Span

@ AtL 15dB ® SWT 10 ms

= RBW 1MHz
VBW 1 MHz
Notch Off

Frequency 315.0000000 MHz

D2[1] 0.00 dB

100 dBpy

360000 ms

T
TRG 97.000 dBpY

M1[1] 86.62 dBpV
0.00000000 &

'ﬁgtu depy

80 depy

70 dBpy

50 depy

50 dBpy

40 depy

30 dBpy

20 depy

10 dBpy

CF 315.0 MHz

1001 pts

1.0 ms/

2 Marker Table
Type | Ref | Trc |
M1 1
D1 M1 1

X-Value \ ¥Y-Value \ Function
0.0s 86.62 dBpVv
0.0s 0.00 dB

D2 M1 1 3.0 ms -0.00 dB

Function Result |

l "

Spectrum: Waiting for Trigger...

v] Measuring... ERRNNEENR

22:52:14 17.11.2020

e it
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 315MHz (9 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Narrow Pulse = 1.0ms

DUTY CYCLE - NARROW PULSE

MultiView {Receiver

@[ Spectrum 3

@[ Spectrum 4 @ Spectrum = l

®
(-]

Ref Level 107.00 dBuv

@ Att
Input

TRG:VID

1AC PSS

1T7ero Span

15dB ® SWT 10 ms

= RBW 1MHz
VBW 1 MHz
Notch Off

Frequency 315.0000000 MHz

D2[1]

0.02 dB

100 depy

M1[1]

TRG 92.000 dBpY

180000 ms
86.61 dBp¥
6.00000 ms.

90 depy

80 depy

70 dBpy

50 depy

50 dBpy

40 depy

30 dBpy

20 depy

10 dBpy

CF 315.0 MHz

1001 pts

1.0 ms/

2 Marker Table
Type | Ref | Trc |
M1 1
D1 M1 1
D2 M1 1

X-Value \
6.0 ms

0.0s
1.0 ms

¥-Value \ Function
86.61 dBpV
0.00 dB

0.02 dB

Function Result |

l "

Spectrum: Waiting for Trigger...

v] Measuring... SERNNEEER

22:52:52 17.11.2020

] 17.11.2020
22:52:51

e it
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 315MHz (9 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY

Tylar Jozefczyk

NOTES

Duty Cycle Calculation:
12.5 x 3.0ms = 37.5ms
3 x1.0ms = 3.0ms
37.5+3.0 =40.5ms

D.C = 20l0g(40.5/100) = -7.85dB

DUTY CYCLE

MultiView I Receiver @I Spectrum 3 @[ Spectrum 4 @ Spectrum x4 |

®

Ref Level 107.00 dBuv
Input 1 AC PS
1T7ero Span

@ RBW 1 MHz

@ Att 15dB ® SWT 100ms  VBW 1 MHz Frequency 315.0000000 MHz
On Notch Cff

D2[1] 0.02 dB
411000 ms

100 dBpy

M1[1] 86.62 dBpV
3.7000-ms.

oo ds%b

80 depy

70 depy

50 dBy

50 depy

TRG 44.000 dBpY

40 depy

30 depy

20 depy

10 dBpy

00ipts  — —— — — " " 10.0 ms/

CF 315.0 MHz

2 Marker Table
Type | Ref | Trc |
M1 1
D1 M1 1

>

Ly
=ONF

D2 M1 1 4

Y-Value \ Function Function Result |
86.62 dBpV
0.00 dB
0.02 dB

=
7]

gos
)

b

l il

I Measuring... ERRNNEENR X 17;2}-523']-?3 ﬁhﬁ] I i Eﬁﬁ J

22:53:51 17.11.2020

Page 55 of 265



—~y

Engineering Test Report No. 2004380-01 Rev. E

Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 310MHz (10 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 1.5ms

DUTY CYCLE - WIDE PULSE

MultiView | I Receiver

] Spectrum @1

Ref Level 77.00 dBuv
@ Att 0dB & SWT 10
1 AC PS

Input
TRG:VID

1T Zero 5pan

& RBW 1 MHz
ms VBW 1 MHz
on MNotch Off

Frequency 310.0000000 MHz

-1.91 dB
1.50000 ms

D2[1]

70 depy

T
TRG 67.000 dBpY

ML[1] 56.95 dBuv
0.00000000 &

L"ﬁn dapy

B2 |

50 dBpy

40 depy

30 deBpy

20 depy

10 dBpy

0 dBpy

-10 depy

-20 dBpy

CF 310.0 MHz

1001 pts

1.0 ms/

2 Marker Table
Type | Ref | Trc |
1 1
D1 M1 1
D2 M1 1

| Y-Value | Function
56.95 dBpV
0.00 dB

-1.91 dB

X-Value
0.0s
0.0s

1.5 ms

Function Result |

I\

Spectrum: Waiting for Trigger... 3) Measuring... WANRNAAND

15:45:16 20.11.2020

A 20.11.2020
15:45:15

(SEITER
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15:44:39 20.11.2020

MANUFACTURER The Chamberlain Group, Inc.
EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)
TEST FCC §15.231, RSS-210 Duty Cycle
MODE Tx
FREQUENCY TESTED 310MHz (10 DIP Code)
DATE TESTED November 17, 2020
TEST PERFORMED BY  Tylar Jozefczyk
Duty Cycle Calculation:
NOTES 37 x 1.5ms = 55.5ms
D.C = 20log(55.5/100) = -5.11dB

DUTY CYCLE

MultiView I Receiver ] Spectrum ;-1-@1 i
Ref Level 77.00 dBuv @ RBW 1 MHz
© Att OdE ® SWT 100ms  VBW 1MHz Frequency 310.0000000 MHz
Input 1AC PSS Oon Notch Off
RO
1 Zero Span
70 dBpv
TRG 63.000 dBpy
&0 dBpv
50 dBpY
40/ dBpy
30 depv
20 depv
10 dBp— — — — — — —— — ——
odBpy— — — — — — —— —
-10 dBpy e = —
-20 dBpy
CF 310.0 MHz 1001 pts _ - 10.0 ms
|° Spectrum; Waiting for Trigger... =] measuring... EANNMASAD e e
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (12 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 99.99us = 0.099ms

DUTY CYCLE - WIDE PULSE

MultiView | I Receiver

] Spectrum

@

Ref Level 87.00 dBuv
@ ALL

Input 1 AC PS
TRG:VID

1T Zero 5pan

80 depy

10dB = SWT 1.01 ms

@ RBW 1 MHz
VBW 1 MHz
MNotch Off

Frequency 390.0000000 MHz

D?[l‘] -4.77 dB

‘ 99,99 ps
M1[1] 44.67 dBpV
188.87 ps.

70 dBpy

TRG 68.000 dBpY

50-dBpy

50 depy

40 depy

30 dBpy

20 dBpy, S

10 dBpY

0 dBpy

-10 dBpy

CF 390.0 MHz

1001 pts

101.0 ps/

2 Marker Table
Type | Ref | Trc |
1 1
D1 M1 1
D2 M1 1

X-Value |
188.87 ps
0.0s
99.99 s

Y-Value | Function
44.67 dBpV
0.00 dB

-4.77 dB

Function Result |

I\

Spectrum: Waiting for Trigger...

v] Measuring... EEORRAENN

11:10:54 23.11.2020

23.11.2020
103 W %

Page 58 of 265




—~y

Engineering Test Report No. 2004380-01 Rev. E

Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (12 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Narrow Pulse = 49.99us = 0.049ms

DUTY CYCLE - NARROW PULSE

MultiView | I Receiver

] Spectrum

@

Ref Level 87.00 dBuv
@ ALL
1 AC PS

Input
TRG:VID

1T Zero 5pan

80 depy

10dB = SWT 1.01 ms

@ RBW 1 MHz
VBW 1 MHz
MNotch Off

Frequency 390.0000000 MHz

D2[1]

-17.60 dB

70 dBpy

Mi[1]

4949 s
57.25 dBpv
589.93 us

TRG 68.000 dBpY

=

50-dBpy

]

50 depy

40 depy

30 dBpy

20 dBpy, S

10 dBpY

0 dBpy

-10 dBpy

CF 390.0 MHz

1001 pts

101.0 ps/

2 Marker Table
Type | Ref | Trc |
1 1
D1 M1 1
D2 M1 1

X-Value |
689.93 ps
0.0s
49.49 ps

Y-Value | Function
57.25 dBpV
0.00 dB

-17.60 dB

Function Result |

I\

Spectrum: Waiting for Trigger...

v] Measuring... EEORRAENN

11:11:46 23.11.2020

A 23.11.2020

11:11:45

(SEITER
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MANUFACTURER The Chamberlain Group, Inc.
EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)
TEST FCC §15.231, RSS-210 Duty Cycle
MODE Tx
FREQUENCY TESTED 390MHz (12 DIP Code)
DATE TESTED November 17, 2020
TEST PERFORMED BY  Tylar Jozefczyk
NOTES Duty Cycle Provided: -6.00dB (50% Duty Cycle)
DUTY CYCLE
MultiView ¢ I Receiver ] Spectrum {.'>@1 v
Ref Level 87.00 dBuv & RBW 1 MHz
© ALt 10dB ® SWT 100ms VBW 1 MHz Frequency 390.0000000 MHz
Input 1AC  PS On MNotch Off
JRG VID
1 Zero Span
D2[1] -0.02 dB
B0 dBpY 100:0ps
M1[1] | 60.37 dBpv
PO Y TRG 68.000 dBpY St e
11
Fﬁé dBpy
50 dB
40 dB v
30 dBv
20 dBpy
10 dBp
R e L L e
-10 depy !
CF 390.0 MHz 1001 pts 10.0 ms/
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 748.9 ps 60.37 dBpVv
D1 M1 1 0.0s 0.00 dB
D2 M1 1 100.0 pys -0.02 dB

11:12:56 23.11.2020
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (12 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Duty Cycle Provided: -6.00dB (50% Duty Cycle)

DUTY CYCLE

MultiView | {Receiver

] Spectrum

@

@

Ref Level 87.00 dBuv
@ Att 10dB & SWT 100 ms
1 AC PS on

Input
TRG:VID

1T Zero 5pan

80 depy

® RBW 1 MHz
VBW 1 MHz
MNotch Off

Frequency 390.0000000 MHz

D2[1] 0.00 dB

495 Py
60.33 dBpV
689.9 us.

Mi[1]

70 dBpy

TRG 68.000 dBpY

)
%El de

50 dBpY
40/ depy
30 dBpy
20 dBpy
10 dEpY

0 dBpy-—

-10 dBpy

CF 390.0 MHz

1001 pts

10.0 ms/

2 Marker Table
Type | Ref | Trc |
1 1
D1 M1 1
D2 M1 1

X-Value |
689.9 ps
0.0s
49.5 ps

Y-Value | Function
60.33 dBpV
0.00 dB

0.00 dB

Function Result |

il Spactrum: Waiting for Trigger...

v] Measuring... ERNRNAENE

11:12:01 23.11.2020

A 23.11.2020

(SEITER

11:12:01
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (7 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 3.0ms

DUTY CYCLE - WIDE PULSE

MultiView {Receiver @[ Spectrum 3 @[ Spectrum <4 @ Spectrum | = l B

Ref Level 117.00 dBuv = RBW 1 MHz

@ Att 15dB & SWT 10ms VBW 1MHz Frequency 390.0000000 MHz
Input 1AC  PS On MNotch Off
TRG:VID

1T7ero Span

D2[1] -0.04 dB
110 dBpy 3:00000-ms
J“ TRG 105.000 dBpy s M1[1]—101.70 dBp¥
100 dBpY 0.00000000 s

o0 depy

80 depy

70 depy

50 dBpYy

50 depy

40 depy

30 dBpy

20 depy
CF 390.0 MHz 1001 pts 1.0 ms/

2 Marker Table
Type | Ref | Trc | X-Value \ ¥Y-Value \ Function Function Result |
M1 1 0.0s 101.70 dBpVv
Dl M1 1 0.0s 0.00 dB
D2 M1 1 3.0 ms -0.04 dB

| R P P R Ty TR T

22:24:34 17.11.2020
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (7 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Narrow Pulse = 1.0ms

DUTY CYCLE - NARROW PULSE

MultiView {Receiver @[ Spectrum 3 @[ Spectrum <4 @ Spectrum | = l B

Ref Level 117.00 dBuv = RBW 1 MHz

@ Att 15dB & SWT 20ms  VBW 1 MHz Frequency 390.0000000 MHz
Input 1AC  PS On MNotch Off
TRG:VID

1T7ero Span

D2[1] 0.02 dB
10600 ms
M1[1]} 101.69 dBpV
100 dBpy 18.0000 ms.

TRG. 112,000 depy

110 dEpy

o0 depy

80 depy

70 depy

50 dBpYy

50 depy

40 depy

30 dBpy

20 depy
CF 390.0 MHz 1001 pts 2.0 ms/

2 Marker Table
Type | Ref | Trc | X-Value \ ¥Y-Value \ Function Function Result |
M1 1 18.0 ms 101.69 dBpVv
Dl M1 1 0.0s 0.00 dB
D2 M1 1 1.0 ms 0.02 dB

22:25:56 17.11.2020
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (7 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY

Tylar Jozefczyk

NOTES

Duty Cycle Calculation:
12.5 x 3.0ms = 37.5ms
3 x1.0ms =3.0ms
37.5+3.0 =40.5ms
D.C = 20log(40.5/100) = -10.75dB

DUTY CYCLE

MultiView I Receiver @I Spectrum 3 @[ Spectrum 4 @ Spectrum x4 |

®

Ref Level 117.00 dBuv/

Input 1 AC PS
1T7ero Span

@ RBW 1 MHz

@ Att 15dB ® SWT 100ms  VBW 1 MHz Frequency 390.0000000 MHz
On Notch Cff

e 1A i
D2[1] -0.09 dB
49000 ms

110 dBpy

M1[1] 60.73 dBpV
0.0000000 s

100 dBpY

90 depy

80 depy

70 dBy

11
ik

60 depy

-50-dB ——TRG 50.000 dBpy

40 depy

30 depv

o0 depy

CF 390.0 MHz

1001 pts 10.0 ms/

2 Marker Table
Type | Ref | Trc |
M1 1
D1 M1 1

b
ROOF

D2 M1 1 4

Y-Value \ Function Function Result |
60.73 dBpV
0.00 dB
-0.09 dB

=
]

zoo
K

b

l il

I Measuring... EEERNRRNN X 172121227052 ﬁhﬁ] I i Eﬁﬁ J

22:27:24 17.11.2020
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (8 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 2.0ms

DUTY CYCLE - WIDE PULSE

MultiView {Receiver

@[ Spectrum 3

@ Spectrum ,@Jl

®

Ref Level 107.00 dBuv

@ Att
Input

TRG:VID

1AC PSS

1T7ero Span

15dB ® SWT 10 ms

& RBW 1 MHz

@[ Spectrum 4
VBW 1 MHz

on MNotch Off

Frequency 310.0000000 MHz

D2[1]

260000 ms

100 depy

M1[1]

87.20 dBp¥
0.00000000 s

l‘ﬁa—dauv | TRG 90.000 E%uv

80 depy

70 dBpy

50 depy

50 dBpy

40 depy

30 dBpy

20 depy

10 dBpy

CF 310.0 MH=z

1001 pts

2 Marker Table
Type | Ref | Trc |
M1 1
D1 M1 1
D2 M1 1

¥Y-Value \ Function
87.20 dBpV
0.00 dB

-0.81 dB

X-Value \
0.0s
0.0s

2.0 ms

Function Re

sult |

l "

Spectrum: Waiting for Trigger... '] Measuring...  SHESNAAED

23:15:34 17.11.2020

] 17.11.2020
23:15:33

e it

Page 65 of 265



l! Engineering Test Report No. 2004380-01 Rev. E

Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)
TEST FCC §15.231, RSS-210 Duty Cycle
MODE Tx
FREQUENCY TESTED 390MHz (8 DIP Code)
DATE TESTED November 17, 2020
TEST PERFORMED BY  Tylar Jozefczyk

Duty Cycle Calculation:
NOTES 16 x 2.0ms = 32.0ms

D.C = 20log(32/100) = -9.897dB

DUTY CYCLE

MultiView I Receiver @I Spectrum 3 @[ Spectrum 4 @ Spectrum b4 | ¥

Ref Level 107.00 dBuw @& RBW 1 MHz

& Att 15dB = SWT 100 ms VBW 1MHz Frequency 310.0000000 MHz
Input 1AZ PS on Notch Off
TRG:VID

TZero Span

100 dBpy

90 depy

80 depy

70 dBpy

50 depy

50 depy

|
TRG 46.000 dBpY

40 depy

30 depy

20 depy

10 dBpv

CF 310.0 MHz ~ lo00lpts N 10.0 ms/
b R ave RB

; 17.11.2020
il I Measuring... WMMRKASED W

23:16:56 17.11.2020
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 300MHz (10 DIP Code)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 1.51ms

DUTY CYCLE - WIDE PULSE

MultiView {Receiver @[ Spectrum 3 @[ Spectrum <4 @ Spectrum | = l B

Ref Level 97.00 dBuv @ RBW 1 MHz

@ Att 15dB & SWT 20ms  VBW 1 MHz Frequency 300.0000000 MHz
Input 1AC  PS On MNotch Off
TRG:VID

1T7ero Span

D2[1] -0.82 dB
151680-ms
M1[1] 7891 dBuv

TRG 83.000 dBpY ‘
I | 0.0000000 s

90 depy

R"}D dbpy B
A

70 dBpy

50 dBpy

50 depy

40 dBpy —— L i L it 1 Ll I8

30 depy

20 dBpy

10 dBpy

0 depy
CF 300.0 MHz 1001 pts 2.0 ms/

2 Marker Table
Type | Ref | Trc | X-Value \ ¥Y-Value \ Function Function Result |
M1 1 0.0s 78.91 dBpVv
Dl M1 1 0.0s 0.00 dB
D2 M1 1 1.51 ms -0.82 dB

23:45:07 17.11.2020
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23:46:22 17.11.2020

MANUFACTURER The Chamberlain Group, Inc.
EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)
TEST FCC §15.231, RSS-210 Duty Cycle
MODE Tx
FREQUENCY TESTED 300MHz (10 DIP Code)
DATE TESTED November 17, 2020
TEST PERFORMED BY  Tylar Jozefczyk
Duty Cycle Calculation:
NOTES 30 x 1.51ms = 45.3ms
D.C = 20log(45.3/100) = -6.878dB
DUTY CYCLE
MultiView I Receiver @I Spectrum 3 @[ Spectrum 4 @ Spectrum @l ¥
Ref Level 97.00 dBuv & RBW 1 MHz
= Att 15dB ® SWT 100ms  VBW 1MHz Frequency 300.0000000 MHz
Input 1AZ PS on Notch Off
1 Zero Span
on depy
TRG 84.000 dBpY
80 dBpY
70 dBpy
50 dBpY —
50 dBLY
wdp-— — -
30 depv
20 dBpY
10 depy
0 dBpw i
CF 300.0 MHz 1001 pts _ 10.0 ms
H Spectrum: Waiting for Trigger... '] Measuring...  EUNRNNSED L 1751;;132 g e

Page 68 of 265




—~y

Engineering Test Report No. 2004380-01 Rev. E

Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (9 DIP Code - Chamberlain)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Wide Pulse = 3.0ms

DUTY CYCLE - WIDE PULSE

MultiView {Receiver

@[ Spectrum 3

@[ Spectrum 4 @ Spectrum = l

®
(-]

Ref Level 117.00 dBuv
@ Att
1 AC PS

Input
TRG:VID

1T7ero Span

110 dBpy

15dB ® SWT 10 ms

= RBW 1MHz
VBW 1 MHz
on MNotch Off

Frequency 390.0000000 MHz

D2[1]

0.01 dB

TRG 108.000 depy

Pt

360800 ms

M1[1]

101.13 dBp¥
0.00000000 5

100 dBpv

o0 depy

80 depy

70 depy

50 dBpYy

50 depy

40 depy

30 dBpy

20 depy

CF 390.0 MH=z

1001 pts

1.0 ms/

2 Marker Table
Type | Ref | Trc |
M1 1
D1 M1 1
D2 M1 1

X-Value \

3.0 ms

¥Y-vValue \ Function
101.132 dBpVv
0.00 dB

0.01 dB

0.0s
0.0s

Function Result |

l "

Spectrum: Waiting for Trigger...

v] Measuring... ERRNNEENR

22:40:35 17.11.2020

] 17.11.2020
22:40:34

e it
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MANUFACTURER The Chamberlain Group, Inc.

EUT Automotive Transceiver for Garage Door Control
MODEL NO. CMRAAO0101E3 (ARQ2-UGDO)

TEST FCC §15.231, RSS-210 Duty Cycle

MODE Tx

FREQUENCY TESTED 390MHz (9 DIP Code - Chamberlain)

DATE TESTED November 17, 2020

TEST PERFORMED BY  Tylar Jozefczyk

NOTES Narrow Pulse = 1.0ms

DUTY CYCLE - NARROW PULSE

MultiView {Receiver @[ Spectrum 3 @[ Spectrum <4 @ Spectrum | = l B

Ref Level 117.00 dBuv = RBW 1 MHz

@ Att 15dB & SWT 10ms VBW 1MHz Frequency 390.0000000 MHz
Input 1AC  PS On MNotch Off
TRG:VID

1T7ero Span

D2[1] 0.01 dB
110 dBpy T 1:06600-ms
TRG 106,000 dBuv MI[1](—101.10 dBpV
100 ey [ 6.00000 ms

o0 depy

80 depy

70 depy

60 dBpy S S S i O

50 depy

40 depy

30 dBpy

20 depy
CF 390.0 MHz 1001 pts 1.0 ms/

2 Marker Table
Type | Ref | Trc | X-Value \ ¥Y-Value \ Function Function Result |
M1 1 6.0 ms 101.10 dBpVv
Dl M1 1 0.0s 0.00 dB
D2 M1 1 1.0 ms 0.01 dB

22:41:25 17.11.2020
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