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Measurement of RF Emissions from the
Wall Control Station, Model No. HPH1 Transceiver

1. INTRODUCTION

1.1 Scope of Tests

This document represents the results of a series of radio interference measurements performed on The
Chamberlain Group, Inc. Wall Control Station, Model No. HPH1, transceiver (hereinafter referred to as the EUT).
The EUT is a frequency hopping spread spectrum transceiver. The transceiver was designed to transmit and
receive in the 902-928MHz band using an integral antenna. The EUT was manufactured and submitted for testing
by The Chamberlain Group, Inc. located in Oak Brook, IL.

1.2 Purpose

The test series was performed to determine if the EUT meets the conducted RF emission requirements, radiated
RF emissions requirements, and additional provisions of the FCC "Code of Federal Regulations" Title 47, Part 15,
Subpart B, Sections 15.107 and 15.109, for receivers and Subpart C, Sections 15.207 and 15.247 for Intentional
Radiators Operating within the 902-928MHz band.

The test series was also performed to determine if the EUT meets the conducted RF emission requirements,
radiated RF emissions requirements, and additional provisions of the Industry Canada Radio Standards
Specification RSS-Gen Section 5 and 7 for receivers and Industry Canada Radio Standards Specification RSS-
Gen Section 8 and Industry Canada Radio Standards Specification RSS-247 for Transmitters.

Testing was performed in accordance with ANSI C63.4-2014.

1.3 Deviations, Additions and Exclusions
No deviations, additions, or exclusions were implemented during this test series.

14 EMC Laboratory Identification

This series of tests was performed by Elite Electronic Engineering Incorporated of Downers Grove, lllinois. The
laboratory is accredited by the American Association for Laboratory Accreditation (A2LA), A2LA Lab Code: 1786-
01.

1.5 Laboratory Conditions
The temperature at the time of the test was 21.3°C and the relative humidity was 15%.

2. APPLICABLE DOCUMENTS

The following documents of the exact issue designated form part of this document to the extent specified herein:

- Federal Communications Commission "Code of Federal Regulations", Title 47, Part 15, Subparts B
and C

- ANSI C63.4-2014, "American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to
40 GHZz”

- ANSI C63.10-2014, "American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices”

- FCC Public Notice, DA 00-705, "Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems", Released March 30, 2000

- Industry Canada RSS-247, Issue 2, February 2017, “Digital Transmission Systems (DTSs),
Frequency Hopping Systems (FHSs) and License-Exempt Local Area Network (LE-LAN) Devices”
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- Industry Canada RSS-GEN, Issue 5, March 2019, “General Requirements for Compliance of Radio
Apparatus”

3. EUT SET-UP AND OPERATION

3.1 General Description

The EUT is the Wall Control Station, Model No. HPH1. A block diagram of the EUT setup is shown as Figure 1
and a photograph of test setup of the EUT is shown as Figure 2.

The EUT was identified as follows:

EUT Identification

Product Description Wall Control Station
Model/Part No. HPH1
Device Type Frequency Hopping Transmission Device
Band of Operation 902 — 928MHz
Conducted Output Power 16.77dBm
Rated QOutput Power 13.34dBm
20dB Bandwidth 257.7kHz
Occupied Bandwidth (99% CBW) 535.4kHz

FCC ID: HBW0133-1
FCC ID & IC UPN Number ISED UPN: 2666A-0133

3.1.1  Power Input
The EUT obtained 24VDC power via a 2-meter wire harness.

Note: The EUT is normally powered through the Powerhead Unit that is attached to the Wall Control Station with
120/230/480VAC, but for the purposes of this testing, the EUT was powered straight from a 24VDC source. This
was done with the acknowledgement of The Chamberlain Group, Inc. personnel.

3.1.2  Peripheral Equipment
The following peripheral equipment was submitted with the EUT:

Description Model # SIN
Chamberlain Test Laptop N/A N/A
Step Down Transformer XFMR N/A
Photo Eyes (2) N/A N/A
Powerhead Unit N/A N/A

3.1.3 Interconnect Cables
No interconnect cables were submitted with the EUT.

3.1.4  Grounding
The EUT was not grounded.

3.2 Operational Mode

The EUT and all peripheral equipment were energized. The cables were manually maximized during the
preliminary emissions sweeps. The cable arrangement which resulted in the worst case emissions was utilized.
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Mode Description

The EUT was powered on and set to transmit at one of the following frequencies:
- 902.25MHz
- 914.75MHz
- 926.75MHz

Tx

The EUT was powered on and set to receive at one of the following frequencies:
- 902.25MHz
- 914.75MHz
- 926.75MHz

Rx

FHSS The EUT was powered on and set to transmit in a frequency hopping mode across
the 902 — 928MHz band.

3.3 EUT Modifications
No modifications were required for compliance.

4. TEST FACILITY AND TEST INSTRUMENTATION

41 Shielded Enclosure

All tests were performed in a 32ft. x 20ft. x 18ft. hybrid ferrite-tile/anechoic absorber lined test chamber. With the
exception of the floor, the reflective surfaces of the shielded chamber are lined with ferrite tiles on the walls and

ceiling. Anechoic absorber material is installed over the ferrite tile. The floor of the chamber is used as the
ground plane. The chamber complies with ANSI C63.4-2014 for site attenuation.

4.2 Test Instrumentation

The test instrumentation and auxiliary equipment used during the tests are listed in
Table 9-1.

Conducted and radiated emission tests were performed with an EMI receiver utilizing the bandwidths and
detectors specified by the FCC.

4.3 Calibration Traceability

Test equipment is maintained and calibrated on a regular basis. All calibrations are traceable to the National
Institute of Standards and Technology (NIST).

4.4 Measurement Uncertainty

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence) are presented below:

Expanded
Measurement Type Measurement
Uncertainty
Conducted disturbance (mains port) (150 kHz — 30 MHz) 2.7
Radiated disturbance (electric field strength on an open area test site or alternative test site) 43
(30 MHz — 1000 MHz) )
Radiated disturbance (electric field strength on an open area test site or alternative test site) 3.1
(1 GHz - 6 GHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 39
(6 GHz — 18 GHz) '
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5. TEST PROCEDURES

5.1 Receiver
5.1.1 Powerline Conducted Emissions

5.1.1.1 Requirements

Since the EUT was DC powered and has no connections for AC power, no conducted emissions tests are
required.

5.1.2 Radiated Measurements

5.1.2.1 Requirements

Per the FCC "Code of Federal Regulations" Title 47, Part 15, Subpart B, Section 15.109(a), all radio frequency
emissions from a receiver shall be below the limits shown in the following table:

RADIATION LIMITS FOR A RECEIVER

Frequency Distance between EUT Field Strength Field Strength
(MHZz) And Antenna in Meters (MV/m) (dBuV/m)
30-88 3 100 40
88-216 3 150 43.5

216-960 3 200 46

Above 960 3 500 54

Note: The tighter limit shall apply at the edge between the two frequency bands.

5.1.2.2 Procedures

Testing was performed separately on a low, middle, and high channel. The emissions in the frequency range of
30MHz to 10GHz were measured and plotted using a ‘screen-dump’ utility. Testing was performed with the
antenna of the EUT in place.

All tests were performed in a 32ft. x 20ft. x 18ft. hybrid ferrite-tile/anechoic absorber lined test chamber. The walls
and ceiling of the shielded chamber are lined with ferrite tiles. Anechoic absorber material is installed over the
ferrite tile. The floor of the chamber is used as the ground plane. The chamber complies with ANSI C63.4-2014
for site attenuation.

The shielded enclosure prevents emissions from other sources, such as radio and TV stations from interfering
with the measurements. All powerlines and signal lines entering the enclosure pass through filters on the
enclosure wall. The powerline filters prevent extraneous signals from entering the enclosure on these leads.

Since a quasi-peak detector and an average detector require long integration times, it is not practical to
automatically sweep through the quasi-peak and average levels. Therefore, radiated emissions from the EUT
were first scanned using a peak detector and automatically plotted. The frequencies where significant emission
levels were noted were then remeasured using the quasi-peak detector or average detector.

The broadband measuring antenna was positioned at a 3 meter distance from the EUT. The EUT was placed on
an 80cm high non-conductive stand. The frequency range from 30MHz to 1GHz was investigated using a peak
detector function with the bilog antenna at several heights, horizontal and vertical polarization, and with several
different orientations of the EUT with respect to the antenna. The frequency range from 1GHz to 10GHz was
investigated using a peak detector function with the double ridged waveguide antenna at several heights,
horizontal and vertical polarization, and with several different orientations of the EUT with respect to the antenna.
The maximum levels for each antenna polarization were plotted.
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Final radiated emissions were performed on all significant broadband and narrowband emissions found in the
preliminary sweeps using the following methods:

1) Measurements from 30MHz to 1GHz were made using a quasi-peak detector and a broadband bilog
antenna. Measurements above 1GHz were made using an average detector and a broadband double
ridged waveguide antenna.

2) To ensure that maximum or worst case, emission levels were measured, the following steps were taken:

a) The EUT was rotated so that all of its sides were exposed to the receiving antenna.

b) Since the measuring antenna is linearly polarized, both horizontal and vertical field components
were measured.

c) The measuring antenna was raised and lowered from 1 to 4 meters for each antenna polarization
to maximize the readings.

d) For hand-held or body-worn devices, the EUT was rotated through three orthogonal axes to
determine which orientation produces the highest emission relative to the limit.

5.1.2.1 Results

Radiated emissions plots are shown on pages 22 through 39. As can be seen from the data, all emissions
measured from the EUT were within the specification limits. Photographs of the test configuration which yielded
the highest or worst case, radiated emission levels are shown in Figures 4 and 5.

5.2 Transmitter
5.2.1 Powerline Conducted Emissions

5.2.1.1 Requirements

Since the EUT was DC powered and has no connections for AC power, no conducted emissions tests are
required.

5.2.2 20dB Bandwidth

5.2.2.1 Requirements
Per 15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Per section
15.247(a)(1)(i), for frequency hopping systems operating in the 902-928MHz band, the 20dB bandwidth shall be
measured for determination of the carrier frequency separation limits and must not exceed 500 kHz. If the 20dB
bandwidth of the hopping channel is less than 250kHz, the system shall use at least 50 hopping channels. If the
20dB bandwidth of the hopping channel is 250kHz or greater (but not greater than 500kHz), the system shall use
at least 25 hopping channels.

5.2.2.2 Procedures
The antenna port of the EUT was connected to the spectrum analyzer through 40dB of attenuation.

With the hopping function disabled, the EUT was allowed to transmit continuously. The frequency hopping
channel was set separately to low, middle, and high hopping channels. The resolution bandwidth (RBW) was set
to = 1% of the 20dB BW. The span was set to approximately 2 to 3 times the 20dB bandwidth.

The 'Max-Hold' function was engaged. The analyzer was allowed to scan until the envelope of the transmitter
bandwidth was defined. The analyzer's display was plotted using a 'screen dump' utility.

5.2.2.3 Results

The plots on pages 40 through 45 show that the maximum 20dB bandwidth was 257.7kHz. The 99% bandwidth
was measured to be 535.4kHz.
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Therefore, since the 20dB bandwidth of the hopping channel is less than 250kHz, the system shall use at least 50
hopping channels.

5.2.3 Carrier Frequency Separation

5.2.3.1 Requirements

Per section 15.247 (a)(1), frequency hopping systems shall have hopping channel carrier frequencies separated
by a minimum of 25kHz or the 20dB bandwidth of the hopping channel, whichever is greater.

5.2.3.2 Procedures

The antenna port of the EUT was connected to the spectrum analyzer through 40dB of attenuation. With the
hopping function enabled, the EUT was allowed to transmit continuously.

The resolution bandwidth (RBW) was set to > to 1% of the span. The peak detector and 'Max-Hold' function were
engaged. The span was set wide enough to capture the peaks of at least two adjacent channels.

When the trace had stabilized after multiple scans, the marker-delta function was used to determine the
separation between the peaks of the adjacent channels. The analyzer's display was plotted using a 'screen dump'
utility.

5.2.3.3 Results

Page 46 shows the carrier frequency separation. As can be seen from this plot, the carrier frequency separation is
499.5kHz, which is greater than the 20dB bandwidth (257.7kHz).

5.2.4 Number of Hopping Frequencies

5.2.4.1 Requirements

Per section 15.247(a)(1)(i), for frequency hopping systems operating in the 902-928MHz band, the 20dB
bandwidth shall be measured for determination of the carrier frequency separation limits and must not exceed 500
kHz. If the 20dB bandwidth of the hopping channel is less than 250kHz, the system shall use at least 50 hopping
channels. If the 20dB bandwidth of the hopping channel is 250kHz or greater (but not greater than 500kHz), the
system shall use at least 25 hopping channels.

5.2.4.2 Procedures

The antenna port of the EUT was connected to the spectrum analyzer through 40dB of attenuation. With the
hopping function enabled, the EUT was allowed to transmit continuously.

The resolution bandwidth (RBW) was set to = to 1% of the span. The peak detector and 'Max-Hold' function were
engaged. The span was set wide enough to capture the entire frequency band of operation.

The EUT'’s signal was allowed to stabilize after multiple scans. The number of hopping frequencies was counted.
The analyzer's display was plotted using a 'screen dump' utility.

5.2.4.3 Results

Page 47 shows the number of hopping frequencies. As can be seen from this plot, the number of hopping
frequencies is 50, which is equal to the minimum number of required hopping frequencies for systems with a
20dB bandwidth less than 250kHz.

5.2.5 Time of Occupancy

5.2.5.1 Requirements

Per section 15.247(a)(1)(i), for frequency hopping systems operating in the 902-928MHz band, if the 20dB
bandwidth of the hopping channel is less than 250kHz, the system shall use at least 50 hopping frequencies and
the average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period.
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5.2.5.2 Procedures

The antenna port of the EUT was connected to the spectrum analyzer through 40dB of attenuation. With the
hopping function enabled, the EUT was allowed to transmit continuously.

The resolution bandwidth (RBW) was set to 1MHz. The peak detector and 'Max-Hold' function were engaged.
With the span set to OHz, the sweep time was adjusted to capture a single event in order to measure the dwell
time per hop. The analyzer's display was plotted using a 'screen dump' utility. Then, the sweep time was
expanded to 20 seconds to capture the number of hops in the appropriate sweep time. A single sweep was made.
The analyzer's display was plotted using a 'screen dump' utility.

The dwell time in the specified time period was then calculated from dwell time per hop multiplied by the number
of hops in the specified time period.

5.2.5.3 Results

Pages 48 and 49 show the plots for the time of occupancy (dwell time). As can be seen from the plots, the time of
occupancy can be determined by 1.27ms multiplied by 83. This calculated value is equal to 0.105 seconds, which
is less than the 0.4 seconds maximum allowed.

5.2.6 Peak Output Power

5.2.6.1 Requirements

Per section 15.247(b)(2), for frequency hopping systems operating in the 902-928MHz band and employing at
least 50 hopping channels, the maximum peak output conducted power shall not be greater than 1W (30dBm).
Per section 15.247(b)(4), this limit is based on the use of antennas with directional gains that do not exceed 6dBi.
Since the limit allows for a 6dBi antenna gain, the maximum EIRP can be increased by 6dB to 4 Watt (36dBm).

If transmitting antennas of directional gain greater than 6dBi are used, the conducted output power from the
intentional radiator shall be reduced below 30dBm by the amount in dB that the directional gain of the antenna
exceeds 6dBi.

5.2.6.2 Procedures

For the antenna conducted emissions method, the antenna port of the EUT was connected to the spectrum
analyzer through 40dB of attenuation. With the hopping function disabled, the EUT was allowed to transmit
continuously. The frequency hopping channel was set separately to low, middle, and high hopping channels. The
resolution bandwidth (RBW) was set to greater than the 20dB bandwidth. The span was set to approximately 5
times the 20 dB bandwidth. The 'Max-Hold' function was engaged. The maximum meter reading was recorded.
The peak power output was calculated for the low, middle, and high hopping frequencies.

For the radiated emissions method, the EUT was placed on the non-conductive stand and set to transmit. A bilog
antenna was placed at a test distance of 3 meters from the EUT. The resolution bandwidth (RBW) of the
spectrum analyzer was set to greater than the 20dB bandwidth. The span was set to approximately 5 times the 20
dB bandwidth. The EUT was maximized for worst case emissions (or maximum output power) at the measuring
antenna. The maximum meter reading was recorded. The peak power output was measured for the low, middle,
and high hopping frequencies.

The equivalent power was determined from the field intensity levels measured at 3 meters using the substitution
method. To determine the emission power, a dipole antenna was then set in place of the EUT and connected to a
calibrated signal generator. The output of the signal generator was adjusted to match the received level at the
spectrum analyzer. The signal level was recorded. The reading was then corrected to compensate for cable loss,
as required. The peak power output was calculated for low, middle, and high hopping frequencies.

5.2.6.3 Results

For the antenna conducted emissions method, the results are presented on pages 50 through 52. The maximum
peak conducted output power from the transmitter was 0.047W (16.77dBm), which is below the 1W limit.
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For the radiated emissions method, the results are presented on page 53. The maximum EIRP measured from
the transmitter was 0.021W (13.34dBm), which is below the 4W limit.

5.2.7 Duty Cycle Factor Measurements

5.2.7.1 Procedures

The duty cycle factor is used to convert peak detected readings to average readings. This factor is computed from
the time domain trace of the pulse modulation signal.

With the transmitter set up to transmit for maximum pulse density, the time domain trace is displayed on the
spectrum analyzer. This trace is obtained by tuning center frequency to the transmitter frequency and then setting
a zero span width with 1msec/div. The amplitude settings are adjusted so that the on/off transitions clear the 4th
division from the bottom of the display. The markers are set at the beginning and end of the “on-time”. The trace
is recorded.

Next the spectrum analyzer center frequency is set to the transmitter frequency with a zero span width and
10msec/div. This shows if the word is longer than 100msec or shorter than 100msec. If the word period is less
than 100msec, the display is set to show at least one word. The on-time and off-time are then measured. The on-
time is the total time signal level exceeds the 4th division. Off-time is time under for the word period. The duty
cycle is then computed as the (On-time/ word period) where the word period = (On-time + Off-time).

5.2.7.2 Results
The plots of the duty cycle are shown on data pages 54 and 55. The EUT transmits a 1.3ms pulse. Since a word

is greater than 100ms long, the duty cycle factor was computed over a 100msec interval. The duty cycle
correction factor was calculated to be -23.74dB (see page 55 for calculation).

5.2.8 Radiated Spurious Emissions Measurements

5.2.8.1 Requirements

Per section 15.247(d), in any 100kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated emissions measurement. Attenuation below
the general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must comply with the radiated emission limits specified in §15.209(a).

Paragraph 15.209(a) has the following radiated emission limits:

Frequency Field Strength Measurement distance
(MHz) (microvolts/meter) (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 3

30.0-88.0 100 3
88.0-216.0 150 3
216.0-960.0 200 3

Above 960 500 3

5.2.8.2 Procedures

Radiated measurements were performed in a 32ft. x 20ft. x 14ft. high shielded enclosure. The shielded enclosure
prevents emissions from other sources, such as radio and TV stations from interfering with the measurements. All
powerlines and signal lines entering the enclosure pass through filters on the enclosure wall. The powerline filters
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prevent extraneous signals from entering the enclosure on these leads.

Preliminary radiated emissions tests were performed to determine the emission characteristics of the EUT. For
the preliminary test, a broadband measuring antenna was positioned at a 3 meter distance from the EUT. The
entire frequency range from 30MHz to 10GHz was investigated using a peak detector function.

The final open field emission tests were then manually performed over the frequency range of 30MHz to 10GHz.

1) For all harmonics not in the restricted bands, the following procedure was used:

2)

a) The field strength of the fundamental was measured using a bilog antenna. The bilog antenna was

b)

d)

positioned at a 3 meter distance from the EUT. The EUT was placed on an 80cm high non-conductive
stand. A peak detector with a resolution bandwidth of 100 kHz was used on the spectrum analyzer.

The field strengths of all of the harmonics not in the restricted band were then measured using a double-
ridged waveguide antenna. The waveguide antenna was positioned at a 3 meter distance from the EUT.
The EUT was placed on a 1.5 meter high non-conductive stand. A peak detector with a resolution
bandwidth of 100 kHz was used on the spectrum analyzer.

To ensure that maximum or worst case emission levels at the fundamental and harmonics were
measured, the following steps were taken when measuring the fundamental emissions and the spurious
emissions:

i) The EUT was rotated so that all of its sides were exposed to the receiving antenna.

i) Since the measuring antenna is linearly polarized, both horizontal and vertical field components were
measured.

iii) The measuring antenna was raised and lowered for each antenna polarization to maximize the
readings.

iv) Ininstances where it was necessary to use a shortened cable between the measuring antenna and
the spectrum analyzer. The measuring antenna was not raised or lowered to ensure maximized
readings, instead the EUT was rotated through all axis to ensure the maximum readings were
recorded for the EUT.

All harmonics not in the restricted bands must be at least 20dB below levels measured at the
fundamental. However, attenuation below the general limits specified in §15.209(a) is not required.

For all emissions in the restricted bands, the following procedure was used:

a)

b)

d)

The field strengths of all emissions below 1GHz were measured using a bi-log antenna. The bi-log
antenna was positioned at a 3 meter distance from the EUT. The EUT was placed on an 80cm high non-
conductive stand. A peak detector with a resolution bandwidth of 100 kHz was used on the spectrum
analyzer.

The field strengths of all emissions above 1GHz were measured using a double-ridged waveguide
antenna. The waveguide antenna was positioned at a 3 meter distance from the EUT. The EUT was
placed on a 1.5 meter high non-conductive stand. A peak detector with a resolution bandwidth of 1 MHz
was used on the spectrum analyzer.

To ensure that maximum or worst case emission levels were measured, the following steps were taken
when taking all measurements:

i) The EUT was rotated so that all of its sides were exposed to the receiving antenna.

i) Since the measuring antenna is linearly polarized, both horizontal and vertical field components were
measured.

iii) The measuring antenna was raised and lowered for each antenna polarization to maximize the
readings.

For all radiated emissions measurements below 1GHz, if the peak reading is below the limits listed in
15.209(a), no further measurements are required. If however, the peak readings exceed the limits listed in
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15.209(a), then the emissions are remeasured using a quasi-peak detector.

e) For all radiated emissions measurements above 1GHz, the peak readings must comply with the 15.35(b)
limits. 15.35(b) states that when average radiated emissions measurements are specified, there also is a
limit on the peak level of the radiated emissions. The limit on the peak radio frequency emissions is 20dB
above the maximum permitted average emission limit applicable to the equipment under test. Therefore,
all peak readings above 1GHz must be no greater than 20dB above the limits specified in 15.209(a).

f) Next, for all radiated emissions measurements above 1GHz, the resolution bandwidth was set to 1MHz.
The analyzer was set to linear mode with a 10Hz video bandwidth in order to simulate an average
detector. An average reading was taken.

If the dwell time per channel of the hopping signal is less than 100msec, then the reading obtained with the 10Hz
video bandwidth may be further adjusted by a “duty cycle correction factor”, derived from 20*log(dwell
time/100msec). These readings must be no greater than the limits specified in 15.209(a).

5.2.8.3 Results

Preliminary radiated emissions plots with the EUT transmitting are shown on pages 56 through 67. Final radiated
emissions data are presented on data pages 68 through 76. As can be seen from the data, all emissions
measured from the EUT were within the specification limits. The emissions level closest to the limit (worst case)
occurred at 3609MHz. The emissions level at this frequency was 17.13dB within the limit.

Photographs of the test configuration which yielded the highest or worst case radiated emission levels are shown
in Figures 4 and 6.

5.29 Band Edge Compliance

5.2.9.1 Requirements

Per section 15.247(d), the emissions at the band-edges must be at least 20dB below the highest level measured
within the band but attenuation below the general limits listed in 15.209(a) is not required.

5.2.9.2 Procedures

5.2.9.2.1 Low Band Edge

1) The EUT was set up inside the test chamber on a non-conductive stand.

2) A broadband measuring antenna was placed at a test distance of 3 meters from the EUT.

3) The EUT was set to transmit continuously at the channel closest to the low band-edge hopping
function disabled.

4) The EUT was maximized for worst case emissions at the measuring antenna. The maximum
meter reading was recorded.

5) To determine the band edge compliance, the following spectrum analyzer settings were used:

a) Center frequency = low band-edge frequency.

b) Span = Wide enough to capture the peak level of the emission operating on the channel
closest to the band-edge, as well as any modulation products which fall outside of the
authorized band of operation.

c) Resolution bandwidth (RBW) = 1% of the span.

d) The 'Max-Hold' function was engaged. The analyzer was allowed to scan until the
envelope of the transmitter bandwidth was defined.

e) The marker was set on the peak of the in-band emissions. A display line was placed
20dB down from the peak of the in-band emissions. All emissions which fall outside of the
authorized band of operation must be below the 20dB down display line. (All emissions to
the left of the center frequency (band-edge) must be below the display line.)

f) The analyzer's display was plotted using a 'screen dump' utility.

6) Step (5) was repeated with the frequency hopping function enabled.

5.2.9.2.2 High Band Edge
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1) The EUT was set up inside the test chamber on a non-conductive stand.

2) A broadband measuring antenna was placed at a test distance of 3 meters from the EUT.

3) The EUT was set to transmit continuously at the channel closest to the high band-edge hopping
function disabled.

4) The EUT was maximized for worst case emissions at the measuring antenna.

5) To determine the band edge compliance, the following spectrum analyzer settings were used:

a) Center frequency = high band-edge frequency.

b) Span = Wide enough to capture the peak level of the emission operating on the
channel closest to the band-edge, as well as any modulation products which fall
outside of the authorized band of operation.

¢) Resolution bandwidth (RBW) = 1% of the span.

d) The 'Max-Hold' function was engaged. The analyzer was allowed to scan until the
envelope of the transmitter bandwidth was defined.

e) The marker was set on the peak of the in-band emissions. A display line was placed
20dB down from the peak of the in-band emissions. All emissions which fall outside of
the authorized band of operation must be below the 20dB down display line. (All
emissions to the right of the center frequency (band-edge) must be below the display
line.)

f) The analyzer's display was plotted using a 'screen dump' utility.

6) Step (5) was repeated with the frequency hopping function enabled.

5.2.9.3 Results

Pages 77 through 80 show the radiated band-edge compliance results. As can be seen from these plots, the
emissions at the low end band edge and the high end band edge are within the 20dB down limits.

6. CONCLUSIONS

It was determined that The Chamberlain Group, Inc. Wall Control Station, Model No. HPH1 frequency hopping
spread spectrum transceiver did fully meet the conducted and radiated emission requirements of the FCC "Code
of Federal Regulations" Title 47, Part 15, Subpart B, Sections 15.107 and 15.109 for receivers and Subpart C,
Sections 15.207 and 15.247 for Intentional Radiators Operating within the 902-928MHz band, when tested per
ANSI C63.4-2014.

It was also determined that The Chamberlain Group, Inc. Wall Control Station, Model No. HPH1 frequency
hopping spread spectrum transceiver did fully meet the conducted and radiated RF emission requirements of the
Industry Canada Radio Standards Specification, RSS-Gen, Section 8.8 and Section 7.1.2 for receivers and the
Industry Canada Radio Standards Specification RSS-Gen Section 8.8 and Radio Standards Specification RSS-
247 for transmitters, when tested per ANSI C63.4-2014.

7. CERTIFICATION

Elite Electronic Engineering Incorporated certifies that the information contained in this report was obtained under
conditions which meet or exceed those specified in the test specifications.

The data presented in this test report pertains to the EUT at the test date. Any electrical or mechanical
modification made to the EUT subsequent to the specified test date will serve to invalidate the data and void this
certification.

8. ENDORSEMENT DISCLAIMER

This report must not be used to claim product certification, approval, or endorsement by A2LA, NIST or any
agency of the Federal Government.

Page 15 of 80



'! Engineering Test Report No. 2004712-01

Elite

9. EQUIPMENT LIST

Table 9-1 Equipment List

EqID Equipment Description Manufacturer Model No. Serial No. |Frequency Range| Cal Date Due Date
APW3 | PREAMPLIFIER PLANAR ELECTRONICS [PE2-35-120-5R0-10-12| PL2924 1GHZ-20GHZ 3/23/2020 3/23/2021
CDz4 LAB WORKSTATION ELITE LWS-10 WINDOWS 10 CNR

NDQO | TUNED DIPOLE ANTENNA EMCO 3121C-DB4 311 400-1000MHZ 5/8/2020 5/8/2022

UNIVERSAL SPHERICAL

NSDS1 DIPOLE SOURCE AET USDS-H AET-1116 NOTE 1

NTA3 BILOG ANTENNA TESEQ 6112D 32853 25-1000MHz 10/20/2020 | 10/20/2021
Nwqo | DOUBLE RIDGED WAVEGUIDE ETS LINDGREN 3117 66657 | 1GHZ-18GHZ | 513/2020 | 5/13/2022
RBG2 EMI ANALYZER ROHDE & SCHWARZ ESW44 101591 2HZ-44GHZ 3/23/2020 3/23/2021
SESO 24VDC POWER SUPPLY P-TRANS FS-32024-1M 001 18-27VDC NOTE 1
SMAW | DC POWER SUPPLY VOLTEQ HY3020EX 02177910 30VDC/20A NOTE 1

VBV2 CISPR EN FCC ICES RE.EXE ELITE CISPR;QEFXCEC ICES N/A

WKA1 EﬁrTWARE’ UNIVERSAL RCV ELITE UNIV_RCV_EMI 1 110

XPQ2 HIGH PASS FILTER K&L MICROWAVE 41H30-1804/T10000-0 3 1.8-10GHZ 9/6/2019 9/6/2021

N/A: Not Applicable 1/0: Initial Only CNR: Calibration Not Required

NOTE 1: For the purpose of this test, the equipment was calibrated over the specified frequency range, pulse rate, or modulation prior to the test or monitored by a calibrated
instrument.
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FCC Part 15B Class B Radiated RF Emissions Test

Manufacturer
Model

Serial Number
DUT Mode :
Turntable Step Angle (°):
Mast Positions (cm)
Ant. Polarization(s)
Scan Type

Test RBW

Prelim Dwell Time (s)
Notes

Test Engineer

SW ID/Rev: VBV2 01/02/2019

: CHAMBERLAIN

: HPH1 - NO INVERTER
1

: RX @ 902.25MHZ

45

1 120, 200, 340
H

. Stepped Scan
: 120 kHz

: 0.0001

. 24VDC

. T. Jozefczyk

Test Date : Dec 15, 2020 02:37:12 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2019 Downers Grove, IL 68515 FCC Part 158 RE
Closs B QP Limit
Max PK Meosurement
96 Significant PK Measurement
¢ QP Measurement
80
78
€
~
>
@ 60
&
-C —
go)
c 58
0
C
+ o
%) 0
o 40 ¢
0 |
It ® 4
L
3ef v
o
20 ¢
10
(4]
108
START = 3@ Frequency MHz STOP = 10@0
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FCC Part 15B Class B Radiated RF Emissions Test

Manufacturer
Model

Serial Number
DUT Mode :
Turntable Step Angle (°):
Mast Positions (cm)
Ant. Polarization(s)
Scan Type

Test RBW

Prelim Dwell Time (s)
Notes

Test Engineer

SW ID/Rev: VBV2 01/02/2019

: CHAMBERLAIN

: HPH1 - NO INVERTER
1

: RX @ 902.25MHZ

45

1 120, 200, 340
VvV

. Stepped Scan
: 120 kHz

: 0.0001

. 24VDC

. T. Jozefczyk

Test Date : Dec 15, 2020 02:37:12 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2019 Downers Grove, IL 68515 FCC Part 158 RE
Closs B QP Limit
Max PK Meosurement
96 Significant PK Measurement
¢ QP Measurement

80

78
€
~
>
o 60
&
< -
go)
c 58
0
C
+ QP
@ S
o 40 5t
e 28 -
3 o
— ® b
W 4§

30 gt

{0} <

26 |

10 P

(4]

108

START = 30 Frequency MHz
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FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1 - NO INVERTER
Serial Number 1
DUT Mode : RX @ 902.25MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Scan Type . Stepped Scan
Test RBW : 120 kHz
Prelim Dwell Time (s) : 0.0001
Notes . 24VDC
Test Engineer . T. Jozefczyk
Test Date : Dec 15, 2020 02:37:12 PM

. e Cbl | Dist | Peak QP QP

req Mtr Mtr o
MHz Rdg Rdg Fac Corr Total Total Limit
aBuv | dBuv dBpV/m | dBuV/im | dBuV/m |

30.240 5.6 -5.9 24.8 0.0 0.3 0.0 30.8 19.3 40.0 -20.7 H 120 45
50.400 6.3 -4.3 14.8 0.0 0.5 0.0 21.6 11.0 40.0 -29.0 v 120 135
63.540 15.7 9.4 12.3 0.0 0.5 0.0 28.5 22.2 40.0 -17.8 v 120 180
65.280 14.7 8.7 12.3 0.0 0.5 0.0 27.6 21.5 40.0 -18.5 v 200 180
95.980 23.2 21.2 16.2 0.0 0.6 0.0 40.0 38.0 43.5 -5.5 v 120 270
100.660 | 17.9 11.9 16.9 0.0 0.6 0.0 35.5 29.4 43.5 -14.1 Y 120 90
113.920 | 18.4 14.8 17.9 0.0 0.7 0.0 37.0 33.4 43.5 -10.1 v 120 135
115.000 16.2 12.3 18.0 0.0 0.7 0.0 34.9 31.0 43.5 -12.5 V 120 135
177.400 | 18.6 15.3 15.6 0.0 0.8 0.0 35.0 31.7 43.5 -11.8 H 200 270
178.600 | 19.0 14.7 15.5 0.0 0.9 0.0 35.3 31.1 43.5 -12.4 H 200 270
179.500 | 18.7 15.1 15.5 0.0 0.9 0.0 35.0 314 435 -12.1 H 200 270
455.820 | 20.3 18.0 23.0 0.0 1.4 0.0 44.7 42.4 46.0 -3.6 Y 120 270
503.820 | 19.4 17.0 24.0 0.0 1.5 0.0 44.9 42.5 46.0 -3.5 v 120 270
551.880 | 18.0 14.6 24.6 0.0 1.5 0.0 44.2 40.7 46.0 -5.3 H 120 225
575.820 8.2 2.0 24.8 0.0 1.6 0.0 34.5 28.3 46.0 17.7 H 120 225
599.940 | 14.0 8.3 24.7 0.0 1.6 0.0 40.3 34.6 46.0 -11.4 H 120 225
935.220 4.6 -7.8 26.9 0.0 1.9 0.0 334 21.0 46.0 -25.0 H 120 0
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FCC Part 15B Class B Radiated RF Emissions Test

Manufacturer
Model

Serial Number
DUT Mode :
Turntable Step Angle (°):
Mast Positions (cm)
Ant. Polarization(s)
Scan Type

Test RBW

Prelim Dwell Time (s)
Notes

Test Engineer

SW ID/Rev: VBV2 01/02/2019

: CHAMBERLAIN

: HPH1

1

: RX @ 902.25MHZ

45

1 120, 200, 340

H

. Stepped Scan

: 1 MHz

: 0.0001

: 24VDC; NO INVERTER
. T. Jozefczyk

Test Date : Dec 17, 2020 05:45:48 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2019 Downers Grove, IL 68515 FCC Part 158 RE
—==Closs B PK Limit
Closs B AVE Limit
Max PK Meosurement
100 Significant PK Measurement
4 AUE Measurement
80
€
~
>
3
)
o
5
o 60
C
0
C o
)
%)
3 10}
0
— 48 Al
W
n Ay
20
(4]
START = 10860 Frequency MHz
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FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1
Serial Number o1
DUT Mode : RX @ 902.25MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Ant. Polarization(s) Y
Scan Type . Stepped Scan
Test RBW : 1 MHz
Prelim Dwell Time (s) : 0.0001
Notes : 24VDC; NO INVERTER
Test Engineer . T. Jozefczyk
Test Date : Dec 17, 2020 05:45:48 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2819 Downers Grove, IL 68515 FCC Part 15B RE
—==Closs B PK Limit
Closs B AVE Limit
Max PK Meosurement
100 ° Significant PK Measurement
4 AUE Measurement
80
€
3
=18
o
e
<
60
5
C
)
wn
o o
— 40
[V A
20
5}
START = 1080 Frequency MHz STOP = 10080
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FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1
Serial Number 1
DUT Mode : RX @ 902.25MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Scan Type . Stepped Scan
Test RBW : 1 MHz
Prelim Dwell Time (s) : 0.0001
Notes : 24VDC; NO INVERTER
Test Engineer . T. Jozefczyk
Test Date : Dec 17, 2020 05:45:48 PM

P“:tark ':,‘I’t?' Dist Peak P_ea_k - Ave. Ptve_.

Rdg Rdg Corr d;otal Limit Total Limit

dBuv | dBuv pV/m | dBuV/m dBuV/m | dBuV/m |
1.308 | 515 | 385 [ 295 |-417 | 23 | 0.0 416 740 |-323| 285 540 |-254 ] v | 120 | 315
1.9445 | 50.9 | 36.7 | 326 | -408 | 2.8 | 0.0 454 740 | -285| 313 540 | 227 | v | 120 | 45
3.02 49.5 36.8 | 342 | -41.0 | 3.3 0.0 46.0 74.0 -28.0 33.3 54.0 -20.7 H 120 180
41895 | 48.8 | 346 | 353 |-403 ] 39 | 0.0 47.7 740 | -262| 336 540 |-204 ] H | 200 | 180
6.7025 | 476 | 347 | 385 | 405 | 49 | 0.0 50.4 740 | 236 | 375 540 |-165 | V | 340 | 45
9.8705 | 485 | 355 | 39.5 | -40.8 | 6.0 | 0.0 53.2 740 | -20.8 | 402 540 | -138 | H | 340 [ 135
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FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1 - NO INVERTER
Serial Number o1
DUT Mode . RX @ 914.75MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Ant. Polarization(s) - H
Scan Type . Stepped Scan
Test RBW : 120 kHz
Prelim Dwell Time (s) : 0.0001
Notes 1 24VDC
Test Engineer . T. Jozefczyk
Test Date : Dec 15, 2020 03:18:33 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2819 Downers Grove, IL 68515 FCC Part 15B RE
Claoss B QP Limit
Mox PK Measurement
90 °© Significant PK Measurement
¢ QP Meosurement
88
78
€
3
o 60
@
< —
)
2 sg
2
£ ®
n ¢4
o 40 1
- 4
" i f
<&
38| %
()
28 ¢
¢
18
5}
180
START = 38 Frequency MHz STOP = 1008
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FCC Part 15B Class B Radiated RF Emissions Test

Manufacturer
Model

Serial Number
DUT Mode :
Turntable Step Angle (°):
Mast Positions (cm)
Ant. Polarization(s)
Scan Type

Test RBW

Prelim Dwell Time (s)
Notes

Test Engineer

SW ID/Rev: VBV2 01/02/2019

: CHAMBERLAIN

: HPH1 - NO INVERTER
1

. RX@ 914.75MHZ

45

1 120, 200, 340
VvV

. Stepped Scan
: 120 kHz

: 0.0001

. 24VDC

. T. Jozefczyk

Test Date : Dec 15, 2020 03:18:33 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2019 Downers Grove, IL 68515 FCC Part 158 RE
Closs B QP Limit
Max PK Meosurement
96 Significant PK Measurement
¢ QP Measurement
80
78
€
~
>
o 60
&
-C —
go)
c 58
0
C
+ o b
@ 6 o
o 40 ¢
= s
(e i [
30 +—i
o
20
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(4]
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START = 30 Frequency MHz
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FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1 - NO INVERTER
Serial Number 1
DUT Mode . RX@ 914.75MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Scan Type . Stepped Scan
Test RBW : 120 kHz
Prelim Dwell Time (s) : 0.0001
Notes 1 24VDC
Test Engineer . T. Jozefczyk
Test Date . Dec 15, 2020 03:18:33 PM

. el )l cbl | Dist | Peak QP QP

req Mtr Mtr o
MHz Rdg Rdg Fac Corr Total Total Limit
aBuv | dBuv dBpV/m | dBuV/im | dBuV/m |

31.920 5.9 6.3 23.8 0.0 0.4 0.0 30.0 17.8 40.0 -22.2 H 120 90
62.460 14.5 9.1 12.3 0.0 0.5 0.0 27.3 21.9 40.0 -18.1 v 200 135
89.980 18.9 14.5 15.0 0.0 0.6 0.0 34.5 30.2 43.5 -13.3 V 120 135
95.980 23.6 21.6 16.2 0.0 0.6 0.0 40.4 38.4 43.5 -5.1 v 120 225
99.580 18.0 11.8 16.8 0.0 0.6 0.0 354 29.2 43.5 -14.3 v 200 135
113.860 | 17.7 14.3 17.9 0.0 0.7 0.0 36.3 32.9 43.5 -10.7 Y 120 135
114.520 | 15.3 10.8 18.0 0.0 0.7 0.0 33.9 29.5 43.5 -14.1 v 120 135
176.260 18.5 13.9 15.6 0.0 0.8 0.0 35.0 30.4 43.5 -13.2 H 200 270
179.500 | 18.9 15.6 15.5 0.0 0.9 0.0 35.2 31.9 43.5 11.7 H 200 270
180.640 | 17.8 13.8 15.4 0.0 0.9 0.0 34.0 30.0 43.5 -13.5 H 200 270
455.820 | 19.8 17.5 23.0 0.0 1.4 0.0 441 41.8 46.0 4.2 v 120 45
503.820 | 19.1 16.5 24.0 0.0 1.5 0.0 44.5 42.0 46.0 -4.0 Y 120 270
551.820 | 18.6 15.8 24.6 0.0 1.5 0.0 44.7 41.9 46.0 -4.1 H 120 225
575.700 8.1 0.3 24.8 0.0 1.6 0.0 344 26.6 46.0 -19.4 H 120 225
599.760 | 14.4 11.2 24.7 0.0 1.6 0.0 40.7 37.5 46.0 -8.5 H 120 225
942.060 4.6 -7.8 27.0 0.0 1.9 0.0 33.5 21.1 46.0 -24.9 H 340 0
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Engineering Test Report No. 2004712-01

Elite

FCC Part 15B Class B Radiated RF Emissions Test

Manufacturer
Model

Serial Number
DUT Mode :
Turntable Step Angle (°):
Mast Positions (cm)
Ant. Polarization(s)
Scan Type

Test RBW

Prelim Dwell Time (s)
Notes

Test Engineer

SW ID/Rev: VBV2 01/02/2019

: CHAMBERLAIN

: HPH1

1

. RX@ 914.75MHZ

45

1 120, 200, 340

H

. Stepped Scan

: 1 MHz

: 0.0001

: 24VDC; NO INVERTER
. T. Jozefczyk

Test Date : Dec 17, 2020 06:14:25 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2019 Downers Grove, IL 68515 FCC Part 158 RE
—==Closs B PK Limit
Closs B AVE Limit
Max PK Meosurement
100 Significant PK Measurement
4 AUE Measurement
80
€
~
>
3
)
o
5
o 60
C
0
C
)
%)
Eo] Q
o
— 48 N
[V A
A Ay
20
(4]
START = 10860 Frequency MHz
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.! Engineering Test Report No. 2004712-01

Elite

FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1
Serial Number o1
DUT Mode . RX @ 914.75MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Ant. Polarization(s) Y
Scan Type . Stepped Scan
Test RBW : 1 MHz
Prelim Dwell Time (s) : 0.0001
Notes : 24VDC; NO INVERTER
Test Engineer . T. Jozefczyk
Test Date : Dec 17, 2020 06:14:25 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2819 Downers Grove, IL 68515 FCC Part 15B RE
—=Class B PK Limit
Class B AVUE Limit
Mox PK Measurement
108 ° Significant PK Measurement
4 AUE Measurement
80
€
3
=18
o
e
<
60
5
C
)
wn
o
I o
— 40
[V
20
5}
START = 1080 Frequency MHz STOP = 10080
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'! Engineering Test Report No. 2004712-01

Elite

FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1
Serial Number 1
DUT Mode . RX@ 914.75MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Scan Type . Stepped Scan
Test RBW : 1 MHz
Prelim Dwell Time (s) : 0.0001
Notes : 24VDC; NO INVERTER
Test Engineer . T. Jozefczyk
Test Date : Dec 17, 2020 06:14:25 PM

Pn‘;tark ':,‘I’t?' Dist Peak P_ea_k : Ave. A_ve-.

Rdg Rdg Corr d;otal Limit Total Limit

aBuv | dBuv pV/im | dBpV/m dBuV/im | dBuV/m |
1416 | 520 | 379 | 295 | -41.3 | 24 | 0.0 42.6 740 |-31.4 | 285 54.0 255 | V | 340 | 45
2111 | 498 | 36.2 1331|406 | 29 | 0.0 45.1 740 | -289 31,5 54.0 225 | H | 340 | 45
2.986 49.6 36.3 | 344 | -410 | 3.3 0.0 46.3 74.0 -27.7 33.1 54.0 -20.9 H 120 315
45135 | 485 | 348 [36.1 | -40.6 | 41 | 0.0 48.2 740 | -258 34.4 54.0 -19.5 | H | 200 0
6.1635 | 485 | 34.8 | 385 | -40.4 | 47 | 0.0 51.3 740 | -227 37.6 54.0 -16.4 | H | 120 | 270
9.771 | 49.0 | 354 | 394 | -40.8 [ 59 | 00 53.5 740 | -205 39.9 54.0 -141 | H | 340 0
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Engineering Test Report No. 2004712-01

Elite

FCC Part 15B Class B Radiated RF Emissions Test

Manufacturer
Model

Serial Number
DUT Mode :
Turntable Step Angle (°):
Mast Positions (cm)
Ant. Polarization(s)
Scan Type

Test RBW

Prelim Dwell Time (s)
Notes

Test Engineer

SW ID/Rev: VBV2 01/02/2019

: CHAMBERLAIN

: HPH1 - NO INVERTER
1

: RX @ 926.75MHZ

45

1 120, 200, 340
H

. Stepped Scan
: 120 kHz

: 0.0001

. 24VDC

. T. Jozefczyk

Test Date : Dec 15, 2020 03:40:44 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2019 Downers Grove, IL 68515 FCC Part 158 RE
Closs B QP Limit
Max PK Meosurement
96 Significant PK Measurement
¢ QP Measurement
80
78
€
~
>
o 60
&
-C —
go)
c 58
0
C
-+ ®
0
¢
o 40 @
= ] ¢
—_ @
[ {c |
5
38 @ o
20
10
(4]
108
START = 3@ Frequency MHz STOP = 10@0
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'! Engineering Test Report No. 2004712-01

Elite

FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1 - NO INVERTER
Serial Number o1
DUT Mode : RX @ 926.75MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Ant. Polarization(s) Y
Scan Type . Stepped Scan
Test RBW : 120 kHz
Prelim Dwell Time (s) : 0.0001
Notes 1 24VDC
Test Engineer . T. Jozefczyk
Test Date : Dec 15, 2020 03:40:44 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2819 Downers Grove, IL 68515 FCC Part 15B RE
Claoss B QP Limit
Mox PK Measurement
96 °© Significant PK Measurement
¢ QP Meosurement
88
78
€
3
o 60
@
< —
)
2 sg
u
o 49 it il
T_] O]
" 164 ¢
30p 4
o
¢
28 °
18
5}
180
START = 38 Frequency MHz STOP = 1008
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.! Engineering Test Report No. 2004712-01

Elite

FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1 - NO INVERTER
Serial Number 1
DUT Mode : RX @ 926.75MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Scan Type . Stepped Scan
Test RBW : 120 kHz
Prelim Dwell Time (s) : 0.0001
Notes 1 24VDC
Test Engineer . T. Jozefczyk
Test Date . Dec 15, 2020 03:40:44 PM

. el )l cbl | Dist | Peak QP QP

req Mtr Mtr o
MHz Rdg Rdg Fac Corr Total Total Limit
aBuv | dBuv dBpV/m | dBuV/im | dBuV/m |

30.300 5.7 -5.9 24.8 0.0 0.3 0.0 30.8 19.2 40.0 -20.8 v 340 270
89.980 18.4 14.5 15.0 0.0 0.6 0.0 34.0 30.1 43.5 -13.4 v 120 135
95.200 15.0 8.0 16.1 0.0 0.6 0.0 31.8 24.7 43.5 -18.8 \ 120 135
95.980 24.6 22.4 16.2 0.0 0.6 0.0 41.4 39.2 43.5 -4.3 v 120 135
99.640 17.7 10.8 16.8 0.0 0.6 0.0 35.1 28.2 43.5 -15.3 v 120 90
105.040 | 184 14.5 17.3 0.0 0.6 0.0 36.3 32.4 43.5 -11.1 Y 120 135
113.800 | 18.1 14.8 17.9 0.0 0.7 0.0 36.7 33.4 43.5 -10.2 v 120 135
176.260 17.5 13.5 15.6 0.0 0.8 0.0 34.0 30.0 43.5 -13.5 H 200 315
177.400 | 187 13.3 15.6 0.0 0.8 0.0 35.1 29.7 43.5 -13.8 H 200 270
178.420 | 19.2 15.5 15.5 0.0 0.9 0.0 35.6 31.8 43.5 1.7 H 200 270
455.820 | 19.6 17.3 23.0 0.0 1.4 0.0 43.9 41.7 46.0 4.3 Y 120 270
503.820 | 18.9 16.5 24.0 0.0 1.5 0.0 44.4 42.0 46.0 -4.0 Y 120 270
551.820 | 18.4 15.7 24.6 0.0 1.5 0.0 44.6 41.9 46.0 -4.1 H 120 225
599.700 | 14.5 10.6 24.7 0.0 1.6 0.0 40.8 36.9 46.0 -9.1 H 120 225
647.760 9.1 3.1 24.8 0.0 1.6 0.0 35.6 29.6 46.0 -16.4 H 120 0
932.820 52 -7.8 26.9 0.0 1.9 0.0 34.0 21.0 46.0 -25.0 \ 120 0
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.! Engineering Test Report No. 2004712-01

Elite

FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN
Model : HPH1
Serial Number o1
DUT Mode : RX@ 926.75MHZ
Turntable Step Angle (°): 45
Mast Positions (cm) 1 120, 200, 340
Ant. Polarization(s) - H
Scan Type . Stepped Scan
Test RBW : 1 MHz
Prelim Dwell Time (s) : 0.0001
Notes : 24VDC; NO INVERTER
Test Engineer . T. Jozefczyk
Test Date : Dec 17, 2020 06:41:56 PM
ELITE ELECTRONIC ENGINEERING Inc.
UBU2 B1/82/2819 Downers Grove, IL 68515 FCC Part 15B RE
—==Closs B PK Limit
Closs B AVE Limit
Max PK Meosurement
100 ° Significant PK Measurement
4 AUE Measurement
80
€
3
=18
o
e
<
60
5
C
)
wn
o} g
v
— 40
[V
20
5}
START = 1080 Frequency MHz STOP = 10080
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Engineering Test Report No. 2004712-01

FCC Part 15B Class B Radiated RF Emissions Test

Manufacturer

Model

Serial Number
DUT Mode

Turntable Step Angle (°);
1 120, 200, 340

Mast Positions (cm)
Ant. Polarization(s)
Scan Type

Test RBW

Prelim Dwell Time (s)

Notes

Test Engineer
Test Date

SW ID/Rev: VBV2 01/02/2019

: CHAMBERLAIN

: HPH1

1

: RX @ 926.75MHZ

45

VvV

. Stepped Scan

: 1 MHz

: 0.0001

: 24VDC; NO INVERTER

. T. Jozefczyk

: Dec 17, 2020 06:41:56 PM

80

60

408

Field Strength dBuU/m

20

0

UBU2 B81/82/2819

ELITE ELECTRONIC ENGINEERING Inc.

Downers Grove, IL 68515 FCC Part 15B RE

—==Closs B PK Limit

Closs B AVE Limit

Max PK Meosurement
Significant PK Measurement
4 AUE Measurement

START = 10860

Frequency MHz STOP = 100868
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'! Engineering Test Report No. 2004712-01

Elite

FCC Part 15B Class B Radiated RF Emissions Test

SW ID/Rev: VBV2 01/02/2019

Manufacturer : CHAMBERLAIN

Model : HPH1

Serial Number 1

DUT Mode : RX @ 926.75MHZ

Turntable Step Angle (°): 45

Mast Positions (cm) 1 120, 200, 340

Scan Type . Stepped Scan

Test RBW : 1 MHz

Prelim Dwell Time (s) : 0.0001

Notes : 24VDC; NO INVERTER

Test Engineer . T. Jozefczyk

Test Date : Dec 17, 2020 06:41:56 PM
Freq Pl\:tark pl\‘l‘llter- Dist Peak P_ea_k : Ave. Ptve_.

GHz Rdg Rdg Corr d;otal Limit Total Limit

aBuv | dBuv pV/im | dBpuV/m dBuV/m | dBuV/m ‘

1209 | 52.0 | 38.8 | 29.8 | -421 | 22 | 0.0 41.9 740 |-320 | 287 54.0 253 | H | 200 45
21175 | 494 | 36.4 | 33.1 406 | 29| 0.0 44.8 740 | 292 | 317 54.0 222 | Vv | 120 | 315
29785 | 505 | 362 | 344 | -41.0 | 33 ] 0.0 47.1 740 | -26.9 | 329 54.0 211 1 H | 340 | 270
462 | 480 | 350 | 365 | -407 | 41| 00 47.9 740 | -26.1 34.9 54.0 190 | H | 340 | 270
6.7055 | 47.9 | 347 | 385 | 405 | 49 | 0.0 50.7 740 | -233 | 375 54.0 -16.5 | V| 120 180
983 | 493 | 353 | 394 | -408 | 6.0 | 0.0 53.9 74.0 | -20.1 39.9 54.0 141 | vV | 200 | 315
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Engineering Test Report No. 2004712-01

Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Occupied Bandwidth - Conducted
MODE Tx

FREQUENCY 902.25MHz

DATE TESTED December 10, 2020

TEST PERFORMED BY Tylar Jozefczyk

NOTES 20dB BW = 221.8kHz

OCCUPIED BANDWIDTH - 20DB BW

[ Multiview [ Receiver

Fef Level 30,00 dibm  Offset 3540 dO = REW
- ALE o4de  SWT

140 PS5 Oin

MJ Spectrum

0

20 kHz
1.02 ms & VAW 100 kHz
Maotch

Made Sweep

OH

Frequency 902.2500000 MH=z

MI[1] 1 1.84 dBm
0218410 MHz

20 cEm

=40 gBm

<51 cEm

-&4 GlBim

CF 902,25 MHz

1001 prs F00.0 kHz Span 2.0 MHz
2 Marker Tabhe
Type | Rel | Tre | K=Y alue | Y =W alue | Furncicn | Funclion Result |
M1 1 902.1541 MHz 11.84 dBm ndE 20.0 dB
T1 1 Q02,1281 MHz =8.34 dBrm rdB dowrn BW 221.80 kHz
T2 1 9023499 MHz §.15 dBm (3 Factor A06E.0

Diate” 10.0EC 2020 10:40:00

MEasuring. .

| EEEEREE X

Page 40 of 80



\ Engineering Test Report No. 2004712-01

Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Occupied Bandwidth - Conducted
MODE Tx

FREQUENCY 902.25MHz

DATE TESTED December 10, 2020

TEST PERFORMED BY Tylar Jozefczyk

NOTES 99% BW = 476.5kHz

OCCUPIED BANDWIDTH - 99% BW

hal i :{Mh

I o

Ref Level 10200 By
- Ath
Tripuat

= B
Odi & SWT 5 ms & VBW
1AL 5 Oy Match

1 Frequency Sweep

100 dBpy

10 kHz I[i]] -

100 kHz  Mode Auto Sweep
O

E' Spmtrma 3| @ I |—J

Frequency 902.2500000 MHz

80 dR

T i
47600 kHz

Daf1]

B0 dupy

M1[1] 75.45 B,

9002, 183100 MHz

0 Al

B0 dupy

50 dip

40 dupy

30 dip

20 dapy

10 dBuv

CF 902,25 MHz

1001 prs 100.0 kHzF Span 1.0 MHz |

2 Marker Table

Type | Ref | Tro | ¥-Yalue
M1 1

M2

D3 M2

902.1831 MHz
901.991=2 MHz
476.5 kHz

| ¥-Yalue |
75.45 dBpV
25.40 dBpv
0.14 dB

Function | Function Result |

3l

08:20:02 18.01.2021

. Tt a1

T
] meaturing...  @RRRRRNNR o 202

(SR ——
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Engineering Test Report No. 2004712-01

Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Occupied Bandwidth - Conducted
MODE Tx

FREQUENCY 914.75MHz

DATE TESTED December 10, 2020

TEST PERFORMED BY Tylar Jozefczyk

NOTES 20dB BW = 237.8kHz

OCCUPIED BANDWIDTH - 20DB BW

bl LY :{Mh

o

Aef Level 10200 dBuy
= ALt

Tnput 1AL
1 Frequency Sweep

= B

Oy Match

E' Spted zzl | v J

10 kHz

Odi & SWT Sms & VBW 100 kHz Mode Auto Sweep
RS

O

Frequency 914.7500000 MHz

100 dEpy

80 dRp

A0 i
481 .00 kHz

o[}

M1[1]

B0 dupy

PR TR
914683100 MHz

0 Al

B0 dupy

50 dip

40 dupy

30 dip

20 dapw

10 dBuv

CEO14.75 MHz

1001 pis

100.0 kHzf

Span 1.0 MHz |

2 Marker Table
Type | Ref | Tro | H-Yalue
M1 1 914.6831 MHz
914.4863 MHz

491.5 kHz

M2

D3 M2

| ¥-Yalue |
74.87 dBpV
232.25 dBpv
0.40 dB

Function Function Result |

3l

08:09:45 18.01.2021

v
Measuring...

' L0102

| EERRRRN | 0945

R
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Engineering Test Report No. 2004712-01

Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Occupied Bandwidth - Conducted
MODE Tx

FREQUENCY 914.75MHz

DATE TESTED December 10, 2020

TEST PERFORMED BY Tylar Jozefczyk

NOTES 99% BW = 491.5kHz

OCCUPIED BANDWIDTH - 99% BW
[— ;{uh [ilm Elma [__;]] R le P — | v J

Ref Level 10200 By & REW 10 kHz

= ALt Odi & SWT Sms & VBW 100 kHz Mode Auto Sweep Frequency 914,7500000 MHz
Input LA PSS O Maotch O

1 Frequency sweep TFR M3

100 d8py 1 1 Daft} O dE
481 00 kHz
S0 dipv 11 Fo 7 adip
914.683100 MHz

B0 dupy

0 Al

B0 dupy

50 dip

40 dupy

30 dip

20 dapy

10 dBuv

CEO14.75 MHz 1001 pis 100,00 kM=, Span 1.0 MHz |
2 Marker Table
Type | Ref | Tro | H-Yalue | ¥-Yalue | Function | Function Result |
11 1 914.6831 MHz 74.87 dﬂ-ll"I
M2 1 914.4863 MHz 23.25 dBpv
03 M2 1 491.5 kHz 0.40 dB

e e g TN g T

08:09:45 18.01.2021
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Engineering Test Report No. 2004712-01

Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Occupied Bandwidth - Conducted
MODE Tx

FREQUENCY 926.75MHz

DATE TESTED December 10, 2020

TEST PERFORMED BY Tylar Jozefczyk

NOTES 20dB BW = 257.7kHz

OCCUPIED BANDWIDTH - 20DB BW o
[ Muitiview | Receiver [ + || Spectrum [Zl ==

Ref Level 30.00 dém  Offset 55,40 o & REW 20 kHz
Frequency 926.7500000 MH=z

= AEE OdE SWT 102 ms & VBW 100 kHz  Mode Sweep
Input 147 PS Cin Maotch of

VPR Ty SR Ly
MI[1] 11.51 dBm
92668410 MHz)

20 cEm

=40 gBm

S

-&4 GlBim

LF 926,75 MHz J?.'p._-m 2.0 MHz
2 Marker Table
Type | Rel | Tre | K=Y alue | =Y alue | Funcicn | Function Result |
M1 ] 926.6541 MHz 11.51 dBm nidB 0.0 dB
T1 1 9265241 MHz -8.86 dBm rdB dowrn BW 257.70 kHz
T2 1 26,8519 MHz &.58 dBm J Fackor 354954

Diate” 10.0EC 2020 105008

1001 prs F00.0 kHz
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\ Engineering Test Report No. 2004712-01

Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Occupied Bandwidth - Conducted
MODE Tx

FREQUENCY 926.75MHz

DATE TESTED December 10, 2020

TEST PERFORMED BY Tylar Jozefczyk

NOTES 99% BW = 535.4kHz

OCCUPIED BANDWIDTH - 99% BW

bl LY :{Mh

Ref Level 10200 By
- Ath
Tripuat

= B
Odi & SWT 5 ms & VBW
1AL 5 Oy Match

1 Frequency Sweep

100 dEpy

10 kHz [_£]] Spastrum

100 kHz  Mode Auto Sweep
[y}

E' Spmtrma 3| I |—J

Frequency 926.7500000 MHz

80 dRp

oo i

SFo 00 kHz

o[}

B0 dupy

M1[1] 74 R0 <B4V,

9206083100 MHz

0 Al

B0 dupy

50 dip

40 dupy

30 dip

20 dupw

10 dBuv

CF 926,75 MHz

1001 prs 100.0 kHzF Span 1.0 MHz |

2 Marker Table

Type | Ref | Tro | H-Yalue
M1 {

M2

D3 M2

926.6831 MHz
926.4722 MHz
535.4 kHz

| ¥-Yalue |
74.00 dBpV
24.31 dBpV
-0.93 dB

Function Function Result |

-

08:16:07 18.01.2021

' L0102

L LLL oo Loy

Measuring...

(SR ——
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\ Engineering Test Report No. 2004712-01

Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — Carrier Frequency Separation
MODE FHSS
DATE TESTED December 10, 2020
TEST PERFORMED BY Tylar Jozefczyk
NOTES Separation = 499.5kHz
CARRIER FREQUENCY SEPARATION
[ Muitiview | Receiver [ + || Spectrum [Zl ==
Ref Level 32,40 dim  Offset 28,40 08 & REW 50 kMg
= AL DdE SWT 101 ms VBW SOkH: Mode Sweep Frequency 914.0000000 MH=z
Trapat 1480 PS5 n Maotch I
1 Frequency SWeep ® |FE Fan & JAF LIng
S0 cam P Lan:njrll“xlll1
MI1[1] 11.52 dBm
0136 F6300 M2
20 dam
10 dam — i
0 e
A0 &
20 B
=0 &M
=40 i
20 cBm
cE914.0MHE 1001 prs - T 100.0 kA7 T " Span 1.0 MHZ

Muasuring... BUINEEEEE b R

Date” 10.0EC 2020 102939
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\ Engineering Test Report No. 2004712-01

Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — Number of Hopping Channels
MODE FHSS
DATE TESTED December 10, 2020
TEST PERFORMED BY Tylar Jozefczyk
NOTES # of Hopping Channels = 50
NUMBER OF HOPPING CHANNELS
[ Muitiview | Receiver [ + || Spectrum [Zl ==
Ref Level 32,40 dBbm  Offset 32,40 o & RBW 100 kHz
= Att DdE SWT 104 ms  VBW 100 kH: Mode Auts Sweep Frequency 914.7500000 MH=z
Tnpul 140 PS5 n Mbch o
1 Frequency SWeep IF = LEFE e | 'Z ..
S0 cam MR 97 I.I.JI!I..:;:]1 (xI!;:IlI.:
20 dam
10 da X
0 e
A0 &
il T
=30 &m
=40 i
01 ! — - : = T — =T
WAL o FU VAT B N LY L1 T AT YL TR AT BN
LF 914, 75 MH7 1001 prs 3.0 MHz f Span 30,0 MHzZ
| | Measuring...  SUSREECED W s
Date 10.DEC 2020 102056

Page 47 of 80



Engineering Test Report No. 2004712-01

Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Time of Occupancy
MODE FHSS

DATE TESTED December 10, 2020

TEST PERFORMED BY Tylar Jozefczyk

NOTES Burst = 1.272ms

TIME OF OCCUPANCY - BURST

Multiview [ Receiver * J Spectrum | * ] | |
Ref Level 32,40 dim Offset 35,40 di = REW 1 MMz
= Att 0 dE & SWT 10 s VEBW 1 MHz Frequency 914.0000000 MHz
Input 18- PS5 On ]}
TRG:WVID
m ..... 02[1] " -0.26 dB
127000 ms
. 10 & MI[1] 10.83 dBm
20 diim = CrCeCRR RO 5
0 d 8
0O dBm
-10 dim
-0
20 dBim
~01 cim
50 dm 1
50 GBm
———— LR ALl R LLL WO RO B R E N N N I N LN ST N T SN UL AL ON N T B mol idlilE
LE 914.0 MHz 1001 pts 1.0 ms/
2 Marker Table
Type | Rel | Tre | K=Y alue =Y alue | Funcicn Function Result |
M1 1 0.0s 10.83 dBm
o1 M1 1 0.0 s 0.00 dB
[z 11 1 1.27 ms -0.26 dB

Diate” 10.0EC 2020 10:37:05

| Measuring..

10:31:05
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Engineering Test Report No. 2004712-01

Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Time of Occupancy
MODE FHSS

DATE TESTED December 10, 2020

TEST PERFORMED BY Tylar Jozefczyk

NOTES

Time of Occupancy = # of bursts x burst duration

= (83)x(1.27)

=105.41ms = 0.105s

TIME OF OCCUPANCY

r
Multiview [ Receiver
Raf Lavel 97 00 dBp

= ALt Odb e SWT 30s
Input 18 PS  On

MNotch

TRG VIR

1 Fero Span

B0 dR Y

- REW | MHz
VBW 1 MMz

1.9._“]] Spectrum i Tl

B0 iy

70 By

B0 AR =

54 v

48 el

20 iy

10 dBgs

1y,
L 9140 MHz

I L B i e

1001 pts

) Smetrums Wailing for Triggers

16:52:28 16.12 2020

2.1 5/
=| Messuring... EERRREAEN _ﬁ-m-;z-u
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Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — RF Output Power - Conducted
MODE Tx
FREQUENCY 902.25MHz
DATE TESTED December 10, 2020
TEST PERFORMED BY Tylar Jozefczyk
NOTES RF Output Power = 12.08dBm
RF OUTPUT POWER - CONDUCTED
[ Muitiview | Receiver [ + || Spectrum [Zl ==
Ref Level 30,00 dBbm  Offset 35,40 o & REBW 20 MHz
- AL DdE SWT 101 ms  VBW 20MH: Mode Suts Sweep Frequency 902.2500000 MH=z
Tnpul 140 PS5 n Mbch QI n— —
.‘-.:'.| .. .'i-:!|||
02 3000 MHz
20 dim
10 ciim - S o - — —_—
0 B
Ll
=310 ciEim
=30 ciEm
40 cBm
=20 B
=50 i
LS. 25 MH7 1001 prs 2.0 MHz Span A0 MHzZ

Measuring... GORNRRNED Wl 10:M6:19

Dt 10.0EC 2020 10:36: 20
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Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPHA1
TEST FCC §15.247, RSS-247 — RF Output Power - Conducted
MODE Tx
FREQUENCY 914.75MHz
DATE TESTED December 10, 2020
TEST PERFORMED BY Tylar Jozefczyk
NOTES RF Output Power = 11.87dBm
RF OUTPUT POWER - CONDUCTED
(Muttiview | Receiver [ « || Spectrum [« | v
Ref Level 30,00 dBbm  Offset 35,40 o & REBW 20 MHz
= Att OdE SWT 101 ms  VBW 20MHz  Made Sweep Frequency 914.7500000 MH=z
Tnpul 140 PS5 n Mbch QI ___
Ml[lj ' . |.n'.-'<|nm
915 5000 MHz
20 dim
Ml
' —
10 dhm Ce— — - Se— W
0 dBf
10 i
<30 5
|
R
i
LF 914, 55 MH7 1001 prs i Span A0 MHzZ
i | MEasuring. . :u:i:\:sn
Date 10.0EC 2020 104353
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Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPHA1
TEST FCC §15.247, RSS-247 — RF Output Power - Conducted
MODE Tx
FREQUENCY 926.75MHz
DATE TESTED December 10, 2020
TEST PERFORMED BY Tylar Jozefczyk
NOTES RF Output Power = 11.76Bm
RF OUTPUT POWER - CONDUCTED
(Muttiview | Receiver [ « || Spectrum [« | v
Ref Level 30,00 dBbm  Offset 35,40 o & REBW 20 MHz
= AEE DdE SWT 101 ms VBW 20MHz Mode Sweep Frequency 926.7500000 MH=z
Tnpul i ...-.-. PS5 n Mbch Qi e —
1 FreEqUEnCyY SWeEC] MI“J ] ||I?ﬁ(m“|
26 5500 MHz
20 dim
-
0 dhim o — — ca — e
0 dBf
10 i
<Fi cim
3],
L.F gl')ﬁ.f!: MH; 1001 pll‘s I i : Span A0 MHZ

| Measuring... BOIRREREE 10: A%:014

o

Diate” 10.0EC 2020 104304
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'! Engineering Test Report No. 2004712-01

Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — RF Output Power - Radiated
MODE Tx
DATE TESTED December 10, 2020
TEST PERFORMED BY Tylar Jozefczyk
NOTES
RF OUTPUT POWER
Vélsl\(/jve L e EE - .
Freq. Ant M Sig. Gen. | Antenna Limit Margin
eter : . Loss Total
(MHz) Pol ; Reading Gain (dBm) (dB)
Reading (dBm) (dB) (dB) (dBm)
(dBuV)
902.25 H 82.19 12.82 2.15 1.63 13.34 36.00 -22.66
902.25 Vv 78.85 9.50 2.15 1.63 10.02 36.00 -25.98
914.75 H 81.07 12.02 2.15 1.64 12.53 36.00 -23.47
914.75 \Y 79.26 10.62 2.15 1.64 11.13 36.00 -24.87
926.75 H 79.93 12.06 2.15 1.65 12.56 36.00 -23.44
926.75 \Y 79.38 11.62 2.15 1.65 12.12 36.00 -23.88

EIRP = Calculated Signal (dBm) + Antenna Gain (dB) — Cable Loss (dB)
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Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Duty Cycle
MODE Tx

DATE TESTED December 10, 2020

TEST PERFORMED BY Tylar Jozefczyk

NOTES Burst Duration = 1.3ms

DUTY CYCLE - BURST

[ Multiview [ Receiver

MJ Spectrum A [Il

Aef Level 33,40 dbm  Offset 35,40 d0 & RBW 1 MHz

= Att 0 dE & SWT S0 s VBW 1 MH: Frequency 914.0000000 MHz
Input 18- PS5 O Motch ]}
TRG:WVID
1 Zero Span g e AR T
E—— D2[1] 0,05 dB
12000 ms
MI[1] 1065 dBm
20 dum - - 17,0500 ms
10 dar - —
0 dRm
-10 i
-0 (Wm
20
<) (M
50
50 | il [—
LE 914.0 MHz 10001 pts S0 ms,
2 Marker Table
Type | Rel | Tre | =Y alue =Y alue | Funcicn Function Result |
M1 ] 17.05 ms 10.65 dBm
1 i1 1 0.0 s 0.00 dB
[z 11 1 1.3 ms -0.05 dB

L ) SHGLETE Waiting for Trgger.. |=] Measuring... EEOIRRRNN Wl

Date” 10.0EC 2020 10:32:29

10:32:79
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Elite

DATA PAGE

1 Tero Span

a0 dlim

20 dam

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — Duty Cycle
MODE Tx
DATE TESTED December 10, 2020
TEST PERFORMED BY Tylar Jozefczyk
DUty Cycle — 2010g ((# of bursts)lz(:nli:st duratwn))
NOTES = 20log (E202m))
100ms
=20(—1.187)= -23.74dB
DUTY CYCLE
[ Multiview | Receiver MI Spectrum [T_,] ==
Ref Level 32,40 dibm  Offset 35,40 d0 & REBW L MHz
= Att DdE & SWT 100 ms  VBW 1 MH: Frequency 914.0000000 MHz
Input 18- PS5 O Motch ]}
TRG:WID

10 dom

10 i

-20 GBim

A0 cEm

-£

CF 91,0 MHz

1001 pts

I\ spusteum: Waiting for Trigger...

|zl Bl e

MEasuring. .

10:33:11

Diate” 10.0EC 2020 10:33:11
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'! Engineering Test Report No. 2004712-01

Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RN 9
120
SPEC / TEST  : PRELININARY RADIATED EMISSIONS Limit
MODEL No. . HPHI
185 SERIAL No. @ 1
MODE : TX @ 982.25MHI
SCANS/BAND & 1
NOTES : 24U0C - NO INVERTER
% TEST DATE.  : 16 Dec 2628 B7:38:27 T. JOZEFCIYK
AT, POLARLZ. : HORTZONTAL
15
\E
2>
a
° 60
i
3 —
Y
45 — - _—] - L
/]
100
START = 38 FREQUENCY MHz STOP = 10640
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENI RIN 18
120
SPEC / TEST  : PRELININARY RADIATED EMISSIONS Limit
MODEL No. . HPHI
185 SERIAL No. @ 1
MODE : TX @ 982.25MHI
SCANS/BAND & 1
NOTES : 24U0C - NO INVERTER
99 TEST DATE : 16 Dec 2620 87:39:03 T. JOZEFCZYK
ANT. POLARIZ. : VERTICAL
15
£
2>
a
° 60
i
3 —
Y
45 — - _—] - L
30
15 L e
/]
100
START = 38 FREQUENCY MHz STOP = 10640
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RIN 1
120
SPEC / TEST  : FCC 15.247 PRELIM RAD EMISS PEAK  DETECTOR TRACE
MANUFACTLRER : CHAMBERLAIN
MODEL No. . HPHI
185 SERIAL No.  : 1
MODE : 1K € 962. 2940
SCA/BND 1
NTES  : 240C; N0 IWERTER
% TEST DATE.  : 16 Dec 2628 B9:E5:81 T. JOZEFCIYK
AT, POLARIZ. : HORIZONTAL
15
\E
2>
a
° 60
o
>
Y
/]
START = 1000 FREQUENCY MHz STOP = 10040
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RIN 2
120
SPEC / TEST  : FCC 15.247 PRELIM RAD EMISS PEAK  DETECTOR TRACE
WNFACTIRER : CHBERLATN
MOEL o HPH
185 ERIAL No. |
MODE : 1K € 962. 2940
SCA/BND 1
NTES  : 240C; N0 IWERTER
% TEST DATE.  : 16 Dec 2828 B9:B8:16 T. JOZEFCIYK
AT, POLARIZ. : VERTICAL
15
\E
2>
a
° 60
o
>
Y
/]
START = 1000 FREQUENCY MHz STOP = 10040
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RIN 5
120
SPEC / TEST  : PRELININARY RADIATED EMISSIONS Limit
MODEL No. . HPHI
185 SERIAL No. @ 1
MODE : TX @ 914, 75MHZ
SCANS/BAND & 1
NOTES : 24U0C - NO INVERTER
99 TEST DATE : 15 Dec 2628 15:55:14 T. JOZEFCZYK
ANT. POLARIZ. : HORTZONTAL
15
£
2>
a
° 60
i
3 —
Y
45 — - _—] - L
30
15
/]
100
START = 38 FREQUENCY MHz STOP = 10640
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RIN 6
120
SPEC / TEST  : PRELININARY RADIATED EMISSIONS Limit
MODEL No. . HPHI
185 SERIAL No. @ 1
MODE : TX @ 914, 75MHZ
SCANS/BAND & 1
NOTES : 24U0C - NO INVERTER
99 TEST DATE : 15 Dec 2628 15:56:12 T. JOZEFCZYK
ANT. POLARIZ. : VERTICAL
15
N
2>
a
° 60
o
3 —
Y
45 — - — =
30
15 I I |w| TN
/]
100
START = 38 FREQUENCY MHz STOP = 10640
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RIN 3
120
SPEC / TEST  : FCC 15.247 PRELIM RAD EMISS PEAK  DETECTOR TRACE
MANUFACTLRER : CHAMBERLAIN
MODEL No. . HPHI
185 SERIAL No.  : 1
MODE : TX @ 914, 75MHZ
SCA/BND 1
NTES  : 240C; N0 IWERTER
% TEST DATE.  : 16 Dec 2828 B9:51:21 T, JOZEFCIYK
AT, POLARIZ. : HORIZONTAL
15
\E
2>
a
° 60
o
>
Y
/]
START = 1000 FREQUENCY MHz STOP = 10040
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RIN 4
120
SPEC / TEST  : FCC 15.247 PRELIM RAD EMISS PEAK  DETECTOR TRACE
WNFACTIRER : CHBERLATN
MOEL o HPH
185 ERIAL No. |
MODE ;1 € 914,794
SCA/BND 1
NTES  : 240C; N0 IWERTER
% TEST DATE.  : 16 Dec 2828 B9:58:37 T. JOZEFCIYK
AT, POLARIZ. : VERTICAL
15
\E
2>
a
° 60
o
>
Y
/]
START = 1000 FREQUENCY MHz STOP = 10040
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RN 7
120
SPEC / TEST  : PRELININARY RADIATED EMISSIONS Limit
MODEL No. . HPHI
185 SERIAL No. @ 1
MODE : TX @ 926, TMHZ
SCANS/BAND & 1
NOTES : 24U0C - NO INVERTER
99 TEST DATE 15 Dec 2628 16:85:28 T. JOZEFCZYK
ANT. POLARIZ. : HORTZONTAL
15
£
2>
a
° 60
i
3 —
Y
45 — - _—] - L
30
15
/]
100
START = 38 FREQUENCY MHz STOP = 10640
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RIN 8
120
SPEC / TEST  : PRELININARY RADIATED EMISSIONS Limit
MODEL No. . HPHI
185 SERIAL No. @ 1
MODE : TX @ 926, TMHZ
SCANS/BAND & 1
NOTES : 24U0C - NO INVERTER
99 TEST DATE : 15 Dec 2628 16:06:06 T. JOZEFCZYK
ANT. POLARIZ. : VERTICAL
15
£
2>
a
° 60
i
3 —
Y
45 — - _—] - L
30
15
/]
100
START = 38 FREQUENCY MHz STOP = 10640
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RIN 5
120
SPEC / TEST  : FCC 15.247 PRELIM RAD EMISS PEAK  DETECTOR TRACE
WNFACTIRER : CHBERLATN
MOEL o HPH
185 ERIAL No. |
MODE : 1 € 926, 9L
SCA/BND 1
NTES  : 240C; N0 IWERTER
% TEST DATE.  : 16 Dec 2628 11:69:35 T. JOZEFCIYK
ANT. POLARIZ. : HORIZONTAL
15
\E
2>
a
° 60
o
>
Y
/]
START = 1000 FREQUENCY MHz STOP = 10040
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl @1/11/28 Downers Grove, I11. 68515 UNIV ROV ENT RIN 6
120
SPEC / TEST  : FCC 15.247 PRELIM RAD EMISS PEAK  DETECTOR TRACE
WNFACTIRER : CHBERLATN
MOEL o HPH
185 ERIAL No. |
MODE : 1 € 926, 9L
SCA/BND 1
NTES  : 240C; N0 IWERTER
% TEST DATE.  : 16 Dec 2828 11:15:26 T. JOZEFCIYK
AT, POLARIZ. : VERTICAL
15
\E
2>
a
° 60
o
>
Y
/]
START = 1000 FREQUENCY MHz STOP = 10040
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Elite

DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

FCC §15.247, RSS-247 — Radiated Spurious Emissions — Harmonics in Non-
TEST :
Restricted Bands

MODE Tx

FREQUENCY TESTED | 902.25MHz

DATE TESTED December 15 & 16, 2020

TEST PERFORMED BY | Tylar Jozefczyk

NOTES

RADIATED SPURIOUS EMISSIONS
Meter Ant Pre Peak Peak Peak

Freq. Ant. Readin Ambient CBL Fac. Fac. Am Total Total Limit Margin

(MHz) | Pol. | dBuv)g @B) | @my | ( dB‘)’ dBuV/m |  pV/im uV/m (dB)
at 3m at 3m at 3m

902.25 H 81.47 2.88 26.47 | 0.00 110.83 | 347773.67
902.25 Y, 78.61 2.88 26.47 | 0.00 | 107.97 | 250205.41
1804.50 H 56.58 3.25 31.45 | -40.89 | 50.39 330.74 34777.37 | -40.44
1804.50 | V 63.98 3.25 31.45 | -40.89 | 57.79 775.34 34777.37 | -33.04
6315.75 H 50.06 5.53 38.43 | -40.15 | 53.87 493.63 34777.37 | -36.96
6315.75 | V 49.68 5.53 38.43 | -40.15 | 53.49 472.50 34777.37 | -37.34
7218.00 H 55.74 5.88 37.73 | -40.07 | 59.29 921.24 34777.37 | -31.54
7218.00 | V 50.35 5.88 37.73 | -40.07 | 53.90 495.31 34777.37 | -36.93
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Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
FCC §15.247, RSS-247 — Radiated Spurious Emissions — Harmonics in
TEST :
Restricted Bands
MODE Tx
FREQUENCY TESTED | 902.25MHz
DATE TESTED December 15 & 16, 2020
TEST PERFORMED BY | Tylar Jozefczyk
NOTES
RADIATED SPURIOUS EMISSIONS
Peak Peak Peak
Freq. Ant. Metgr . Gal | ot P Total Total Limit Margin
Reading | Ambient | Fac. | Fac. Amp
(MHz) Pol. (dBuV) (dB) | (dB) (dB) dBpV/m pVim pV/m (dB)
at 3m at 3m at 3m

2706.75 H 62.15 3.68 | 33.62 | -40.41 59.03 894.38 | 5000.00 -14.95
2706.75 V 62.36 3.68 | 33.62 | -40.41 59.24 916.27 | 5000.00 -14.74
3609.00 H 62.36 476 | 34.14 | -40.31 60.95 1115.65 | 5000.00 -13.03
3609.00 Vv 65.27 4.76 | 34.14 | -40.31 63.86 1559.66 | 5000.00 -10.12
4511.25 H 50.79 | Ambient | 4.80 | 35.79 | -40.10 51.27 366.04 | 5000.00 -22.71
4511.25 Y, 51.27 4.80 | 35.79 | -40.10 51.75 386.83 | 5000.00 -22.23
5413.50 H 56.22 5.11 | 36.82 | -40.25 57.90 785.57 | 5000.00 -16.08
5413.50 Vv 56.74 511 | 36.82 | -40.25 58.42 834.04 | 5000.00 -15.56
8120.25 H 56.73 6.08 | 38.60 | -39.97 61.44 1180.64 | 5000.00 -12.54
8120.25 Vv 52.24 6.08 | 38.60 | -39.97 56.95 704.07 | 5000.00 -17.03
9022.50 H 52.97 6.30 | 39.26 | -39.73 58.79 870.32 | 5000.00 -15.19
9022.50 Vv 49.86 | Ambient | 6.30 | 39.26 | -39.73 55.68 608.39 | 5000.00 -18.30
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DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — Radiated Spurious Emissions — Restricted Band
Averages
MODE Tx
FREQUENCY TESTED | 902.25MHz
DATE TESTED December 15 & 16, 2020
TEST PERFORMED BY | Tylar Jozefczyk
NOTES
RADIATED SPURIOUS EMISSIONS
Average | Average | Average

Freq. Ant. Metgr : Gzl | s - oy Total Total Limit Margin

(MHz) Pol. Reading | Ambient | Fac. | Fac. | Amp | Cycle dBuV/m u\V/m uV/m (dB)
(=) (=) | ekl @l @l at 3m at 3m at 3m

2706.75 H 44 .93 3.68 | 33.62 | -40.41 | 0.00 41.81 123.17 | 500.00 | -12.17
2706.75 \% 44.97 3.68 | 33.62 | -40.41 | 0.00 41.85 123.74 | 500.00 | -12.13
3609.00 H 40.99 476 | 34.14 | -40.31 | 0.00 39.58 95.29 500.00 | -14.40
3609.00 \% 44.98 4.76 | 34.14 | -40.31 | 0.00 43.57 150.84 | 500.00 | -10.41
4511.25 H 35.43 | Ambient | 4.80 | 35.79 | -40.10 | 0.00 35.91 62.45 500.00 | -18.07
4511.25 \% 36.16 4.80 | 35.79 | -40.10 | 0.00 36.64 67.92 500.00 | -17.34
5413.50 H 40.76 5.11 | 36.82 | -40.25 | 0.00 42.44 132.49 | 500.00 | -11.54
5413.50 \% 39.76 511 | 36.82 | -40.25 | 0.00 41.44 118.08 | 500.00 | -12.54
8120.25 H 40.18 6.08 | 38.60 | -39.97 | 0.00 44.89 175.64 | 500.00 -9.09
8120.25 \% 37.78 6.08 | 38.60 | -39.97 | 0.00 42.49 133.23 | 500.00 | -11.49
9022.50 H 37.58 6.30 | 39.26 | -39.73 | 0.00 43.40 147.97 | 500.00 | -10.58
9022.50 \% 34.89 | Ambient | 6.30 | 39.26 | -39.73 | 0.00 40.71 108.56 | 500.00 | -13.27
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Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
FCC §15.247, RSS-247 — Radiated Spurious Emissions — Harmonics in Non-
TEST :
Restricted Bands
MODE Tx
FREQUENCY TESTED | 914.75MHz
DATE TESTED December 15 & 16, 2020
TEST PERFORMED BY | Tylar Jozefczyk
NOTES
RADIATED SPURIOUS EMISSIONS
Peak Peak Peak
Freq. Ant. Metgr ; CE || sl P Total Total Limit Margin
Reading | Ambient | Fac. | Fac. | Amp
(MHz) Pol. (dBuV) (dB) | (dB) (dB) dBuV/m pV/m pV/im (dB)
at 3m at 3m at 3m

914.75 H 80.85 2.89 | 26.37 | 0.00 110.11 | 320395.38

914.75 \Y 79.06 2.89 | 26.37 | 0.00 108.32 | 260727.15
1829.50 H 60.87 3.25 | 3165 | -40.85 | 54.92 557.48 32039.54 -35.19
1829.50 \Y 64.32 3.25 | 31.65 | -40.85 | 58.37 829.33 32039.54 -31.74
5488.50 H 57.78 5.08 | 36.70 | -40.24 | 59.32 924 .17 32039.54 -30.80
5488.50 \Y 54.39 5.08 | 36.70 | -40.24 | 55.93 625.53 32039.54 -34.19
6403.25 H 54.26 5.56 | 38.27 | -40.14 | 57.95 789.95 32039.54 -32.16
6403.25 Y 50.68 5.56 | 38.27 | -40.14 | 54.37 523.12 32039.54 -35.74
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Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
FCC §15.247, RSS-247 — Radiated Spurious Emissions — Harmonics in
TEST :
Restricted Bands
MODE Tx
FREQUENCY TESTED | 914.75MHz
DATE TESTED December 15 & 16, 2020
TEST PERFORMED BY | Tylar Jozefczyk
NOTES
RADIATED SPURIOUS EMISSIONS
Peak Peak Peak
Freq. Ant. Metgr . Gal | ot P Total Total Limit Margin
Reading | Ambient | Fac. | Fac. Amp
(MHz) Pol. (dBuV) (dB) | (dB) (dB) dBpV/m pVim pV/m (dB)
at 3m at 3m at 3m

2744.25 H 60.92 3.74 | 33.81 | -40.40 58.07 800.55 | 5000.00 -15.91
2744.25 Vv 62.83 3.74 | 33.81 | -40.40 59.98 997.45 | 5000.00 -14.00
3659.00 H 61.69 4.77 | 34.62 | -40.27 60.81 1097.57 | 5000.00 -13.17
3659.00 Vv 64.15 4.77 | 34.62 | -40.27 63.27 1456.90 | 5000.00 -10.71
4573.75 H 51.11 | Ambient | 4.80 | 36.09 | -40.13 51.87 392.21 | 5000.00 -22.11
4573.75 Vv 51.63 | Ambient | 4.80 | 36.09 | -40.13 52.39 416.41 | 5000.00 -21.59
7318.00 H 55.03 5.84 | 37.83 | -40.06 58.65 856.00 | 5000.00 -15.33
7318.00 Vv 54.71 5.84 | 37.83 | -40.06 58.33 825.04 | 5000.00 -15.65
8232.75 H 59.93 6.22 | 38.54 | -39.94 64.75 1728.72 | 5000.00 -9.22
8232.75 Vv 53.81 6.22 | 38.54 | -39.94 58.63 854.53 | 5000.00 -15.34
9147.50 H 50.77 | Ambient | 6.31 | 39.31 | -39.70 56.69 683.00 | 5000.00 -17.29
9147.50 Vv 49.87 | Ambient | 6.31 | 39.31 | -39.70 55.79 615.77 | 5000.00 -18.19
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DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — Radiated Spurious Emissions — Restricted Band
Averages
MODE Tx
FREQUENCY TESTED | 914.75MHz
DATE TESTED December 15 & 16, 2020
TEST PERFORMED BY | Tylar Jozefczyk
NOTES
RADIATED SPURIOUS EMISSIONS
Average | Average | Average

Freq. Ant. Metgr : Gzl | s - oy Total Total Limit Margin

(MHz) Pol. Reading | Ambient | Fac. | Fac. | Amp | Cycle dBuV/m u\V/m uV/m (dB)
(=) (=) | ekl @l @l at 3m at 3m at 3m

2744.25 H 43.39 3.74 | 33.81 | -40.40 | 0.00 40.54 106.39 | 500.00 | -13.44
2744.25 Y, 44 .95 3.74 | 33.81 | -40.40 | 0.00 42.10 127.32 | 500.00 | -11.88
3659.00 H 43.15 4.77 | 34.62 | -40.27 | 0.00 42.27 129.85 | 500.00 | -11.71
3659.00 \% 44 .46 4.77 | 34.62 | -40.27 | 0.00 43.58 150.98 | 500.00 | -10.40
4573.75 H 35.69 | Ambient | 4.80 | 36.09 | -40.13 | 0.00 36.45 66.45 500.00 | -17.53
4573.75 \% 35.96 | Ambient | 4.80 | 36.09 | -40.13 | 0.00 36.72 68.55 500.00 | -17.26
7318.00 H 39.44 5.84 | 37.83 | -40.06 | 0.00 43.06 142.22 | 500.00 | -10.92
7318.00 \% 39.23 5.84 | 37.83 | -40.06 | 0.00 42.85 138.83 | 500.00 | -11.13
8232.75 H 41.70 6.22 | 38.54 | -39.94 | 0.00 46.52 211.95 | 500.00 -7.45
8232.75 \% 38.63 6.22 | 38.54 | -39.94 | 0.00 43.45 148.84 | 500.00 | -10.52
9147.50 H 34.28 | Ambient | 6.31 | 39.31 | -39.70 | 0.00 40.20 102.31 500.00 | -13.78
9147.50 \% 34.26 | Ambient | 6.31 | 39.31 | -39.70 | 0.00 40.18 102.08 | 500.00 | -13.80
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DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

FCC §15.247, RSS-247 — Radiated Spurious Emissions — Harmonics in Non-
TEST :
Restricted Bands

MODE Tx

FREQUENCY TESTED | 926.75MHz

DATE TESTED December 15 & 16, 2020

TEST PERFORMED BY | Tylar Jozefczyk

NOTES

RADIATED SPURIOUS EMISSIONS
Meter Ant Pre Peak Peak Peak

Freq. Ant. Readin Ambient CBL Fac. Fac. Am Total Total Limit Margin

(MHz) | Pol. | dBuv)g @B) | @my | ( dB‘)’ dBuV/m |  pV/im uV/m (dB)
at 3m at 3m at 3m

926.75 H 79.69 2.90 26.76 | 0.00 109.35 | 293418.91
926.75 \Y, 78.99 2.90 26.76 | 0.00 | 108.65 | 270699.90
1853.50 H 60.64 3.26 31.85 | -40.81 | 54.94 558.50 29341.89 | -34.41
1853.50 | V 64.45 3.26 31.85 | -40.81 | 58.75 866.01 29341.89 | -30.60
5560.50 H 56.80 5.11 36.88 | -40.23 | 58.55 846.61 29341.89 | -30.80
5560.50 | V 53.32 5.11 36.88 | -40.23 | 55.07 567.13 29341.89 | -34.28
6487.25 H 52.81 5.60 38.18 | -40.13 | 56.45 664.81 29341.89 | -32.90
6487.25 | V 49.95 5.60 38.18 | -40.13 | 53.59 478.30 29341.89 | -35.76
9267.50 H 53.60 6.42 39.17 | -39.67 | 59.52 946.09 29341.89 | -29.83
9267.50 | V 50.48 6.42 39.17 | -39.67 | 56.40 660.59 29341.89 | -32.95
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Elite

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
FCC §15.247, RSS-247 — Radiated Spurious Emissions — Harmonics in
TEST :
Restricted Bands
MODE Tx
FREQUENCY TESTED | 926.75MHz
DATE TESTED December 15 & 16, 2020
TEST PERFORMED BY | Tylar Jozefczyk
NOTES
RADIATED SPURIOUS EMISSIONS
Peak Peak Peak
Freq. Ant. Metgr . Gal | ot P Total Total Limit Margin
Reading | Ambient | Fac. | Fac. Amp
(MHz) Pol. (dBuV) (dB) | (dB) (dB) dBpV/m pVim pV/m (dB)
at 3m at 3m at 3m

2780.25 H 62.83 3.80 | 33.66 | -40.38 59.90 988.86 | 5000.00 -14.08
2780.25 \% 64.16 3.80 | 33.66 | -40.38 61.23 1152.49 | 5000.00 -12.75
3707.00 H 63.64 4.77 | 34.40 | -40.23 62.58 1345.49 | 5000.00 -11.40
3707.00 \% 65.23 4.77 | 34.40 | -40.23 64.17 1615.77 | 5000.00 -9.81
4633.75 H 51.39 | Ambient | 4.80 | 36.33 | -40.16 52.37 415.37 | 5000.00 -21.61
4633.75 \% 50.91 | Ambient | 4.80 | 36.33 | -40.16 51.89 393.04 | 5000.00 -22.09
7414.00 H 49.57 | Ambient | 5.89 | 37.85 | -40.05 53.26 460.34 | 5000.00 -20.72
7414.00 \% 49.81 | Ambient | 5.89 | 37.85 | -40.05 53.50 473.24 | 5000.00 -20.48
8340.75 H 56.44 6.18 | 38.68 | -39.91 61.40 1174.55 | 5000.00 -12.58
8340.75 \% 53.16 6.18 | 38.68 | -39.91 58.12 805.14 | 5000.00 -15.86
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DATA PAGE

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — Radiated Spurious Emissions — Restricted Band
Averages
MODE Tx
FREQUENCY TESTED | 926.75MHz
DATE TESTED December 15 & 16, 2020
TEST PERFORMED BY | Tylar Jozefczyk
NOTES
RADIATED SPURIOUS EMISSIONS
Average | Average | Average

Freq. Ant. Metgr : Gzl | s - oy Total Total Limit Margin

(MHz) Pol. Reading | Ambient | Fac. | Fac. | Amp | Cycle dBuV/m u\V/m uV/m (dB)
(=) (=) | ekl @l @l at 3m at 3m at 3m

2780.25 H 44 .85 3.80 | 33.66 | -40.38 | 0.00 41.92 124.78 | 500.00 | -12.06
2780.25 \% 45.18 3.80 | 33.66 | -40.38 | 0.00 42.25 129.61 500.00 | -11.73
3707.00 H 44 .34 4.77 | 34.40 | -40.23 | 0.00 43.28 145.84 | 500.00 | -10.70
3707.00 \% 44.82 4.77 | 34.40 | -40.23 | 0.00 43.76 154.13 | 500.00 | -10.22
4633.75 H 35.27 | Ambient | 4.80 | 36.33 | -40.16 | 0.00 36.25 64.93 500.00 | -17.73
4633.75 \% 35.28 | Ambient | 4.80 | 36.33 | -40.16 | 0.00 36.26 65.00 500.00 | -17.72
7414.00 H 34.46 | Ambient | 5.89 | 37.85 | -40.05 | 0.00 38.15 80.83 500.00 | -15.83
7414.00 \% 34.45 | Ambient | 5.89 | 37.85 | -40.05 | 0.00 38.14 80.74 500.00 | -15.84
8340.75 H 39.20 6.18 | 38.68 | -39.91 | 0.00 4416 161.39 | 500.00 | -9.82
8340.75 \% 37.84 6.18 | 38.68 | -39.91 | 0.00 42.80 138.00 | 500.00 | -11.18
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Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

TEST FCC §15.247, RSS-247 — Band Edge
MODE Tx

FREQUENCY TESTED | 902.25MHz

DATE TESTED December 10, 2020

TEST PERFORMED BY | Tylar Jozefczyk

NOTES

BAND EDGE - LOW o
[ Muitiview | Receiver [ + || Spectrum [Zl ==

Aef Level 30,00 dbm  Offset 32.40 00 & RBW 100 kHz

= Att DdE SWT 101 ms = VBW 300 kHr Made Sweap Frequency 902.0000000 MH=z
Tnpul 140 PS5 n Mbch o

1 Frequency SWeep

MI[1] 11.9% dBm
02 285700 MHz

20 dum

10 dlim

0GB

=50 cEm

<30 c@m

A ey

=20 dBm

A0 cRm

CF 907.0 MH7 1001 pts -~ 100.0 kHz /
Muasuring... BUINEEEEE b R

Diate” 10.0EC 2020 104240
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Elite

MANUFACTURER The Chamberlain Group, Inc.

EUT Wall Control Station

MODEL NO. HPH1

SERIAL NO. S/N

TEST FCC §15.247, RSS-247 — Band Edge
MODE Tx

FREQUENCY TESTED | 926.75MHz

DATE TESTED December 10, 2020

TEST PERFORMED BY | Tylar Jozefczyk

NOTES

BAND EDGE - HIGH o
[ Muitiview | Receiver [ + || Spectrum [Zl ==

Aef Level 30,00 dbm  Offset 32.40 00 & RBW 100 kHz

= Att DdE SWT 101 ms = VBW 300 kHr Made Sweap Frequency 928.0000000 MH=z

Input 147 PS Cin Maotch of
1 Frequency SWeep

14 vldx W A LI
M2Z[1] .24 dBm
92800000 MHz|
MI1[1] 11.58 dBm

20 dim 92668680 MHz2

10 dlim

0GB

=50 cEm

<30 c@m

A0 m

=20 dBm

&0 cRm

: I ) 1 |
WAl Do O S EUE e (I WU ||
CF 9480 MHF 1001 prs 5000 kH?f

-
Measuring... BIRNERNAE ik 10:52:41

Diate” 10.0EC 2020 10:52:40
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Elite

DATA PAGE

Diate” 10.0EC 2020 1072455

MEasuring. .

| | EECEEEE " ]

10:24:55

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — Band Edge
MODE FHSS
DATE TESTED December 10, 2020
TEST PERFORMED BY | Tylar Jozefczyk
NOTES
BAND EDGE - LOW
[ Multiview [ Receiver [ x J| spectrum [Zl | =
Ref Level 3340 dBm  Offset 38.40 &8 = RBW 100 kHz
= Att DdE SWT 101 ms = VBW 300 kHr Made Sweap Frequency 902.0000000 MH=z
Tnpul 140 PS5 n Mbch o
1 Frequency SWeep _. GETI e : a ..
20 dim e A I b I':Z-'.:':IHI=;IZ]¥.Z'{I ':\I!I: III.:
20 dam
10 da 'I
0 e
e pH1 R
20 B
=30 &M
=40 i
&40 B - i
fUp Aot 1Y U (1 (N CARTEW ] L e A ln o UM W VRN, AL D AG [l dld S8 BN (1 o)
LF 9050 MHz 1001 prs 0.0 kHz S Span 5.0 MHz
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Elite

DATA PAGE

Date” 10.0EC 2020 103531

MEasuring. .

FEERERE X

10:26:71

MANUFACTURER The Chamberlain Group, Inc.
EUT Wall Control Station
MODEL NO. HPH1
TEST FCC §15.247, RSS-247 — Band Edge
MODE FHSS
DATE TESTED December 10, 2020
TEST PERFORMED BY | Tylar Jozefczyk
NOTES
BAND EDGE - HIGH
[ Muitiview | Receiver [ + || Spectrum [Zl ==
Ref Level 3340 dBm  Offset 38.40 &8 = RBW 100 kHz
= Att DdE SWT 101 ms = VBW 300 kHr Made Sweap Frequency 928.0000000 MH=z
Tnpul 140 PS5 n Mbch o
1 Frequency SWeep ® |[FE Ma =
30 dim MR 926, .JI .JI:'I.{;..A ':\!I: I|Iz|
20 dam
10 dém x
0 Jm
10 am I
20 B
=30 dBm
=40 i
&1 dEm
| .
W Tl - o G /1§ prs A= TROD.ORHZS
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