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1. Scope

This test report certifies that the Building 36 Technologies ADC-S40-T Temperature Sensor as
tested, meets the FCC Part 15, Subpart C and ISED Canada RSS-247, Issue 2 requirements.
The scope of this test report is limited to the test sample provided by the client, only in as
much as that sample represents other production units. If any significant changes are made to
the unit, the changes shall be evaluated and a retest may be required.

2. Product Details

2.1. Manufacturer: Building 36 Technologies

2.2. Model Number: ADC-S40-T

2.3 Serial Number: Pre-production prototype

2.4 Description of EUT: Wireless Temperature Sensor for remote locations
2.5 Power Source: 3 Volt Lithium Battery CR2450

2.6 Hardware Revision: Rev 2

2.7 Software Revision: N/A

2.8. Modulation Type: Gaussian frequency shift keying

2.9. Operating Frequencies: 912 & 920 MHz
2.10. EMC Modifications: None

3. Product Configuration
3.1. EUT Hardware

. Input | Freq (Hz) . .
Manufacturer Model Serial Number
u u I u Volts Or DC Description/Function
Building 36 ADC-S40-T Pre-production 3 DC Wireless Temperature
Technologies Sensor
3.2. Support Equipment
Device Manufacturer Model Serial No. Comment
Laptop Lenovo P50 PCOMHJ8Y For setting up EUT
3.3. Cables
Cable Type Length Shield From To
Sensor Cable 2M Yes EUT Sensor
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3. Product Configuration (continued)

3.4. Operational Characteristics & Software
Install the battery to the device under test.

A proprietary software, provided by Silicon Labs for EMC testing, called MicroRFLink is used to
configure the frequency, modulation type and bandwidth of the DUT. The device will be configured

using this software to modulate test frequencies at 912 MHz and 920 MHz

3.5. Block Diagram

Temperature Sensor
Model (F La?top ;
——————— or configuration,
ADC-S40-T removed for test)

Sensor

4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Test

Device Manufacturer |[Model No.| Serial No. | Cal Due | Interval
EMI Test Receiver, 9kHz - 7GHz * Rohde & Schwarz ESR7 101156 10/16/2022 2 Years
EMI Test Receiver, 10 Hz - 7GHz * Rohde & Schwarz ESR7 101770 7123/2022 2 Years
Spectrum Analyzer, 2 Hz to 26.5 GHz?| Rohde & Schwarz FSW26 102057 6/24/2023 3 Years
Spectrum Analyzer, 9 kHz to 40 GHz® | Rohde & Schwarz FSV40 100899 8/12/2022 2 Years
Spectrum Analyzer 10 Hz — 40 GHz* Rohde & Schwarz FSVR40 100909 9/18/2022 2 Years
Loop Antenna 9 kHz - 30 MHz EMCO 6512 9309-1139 1/28/2022 3 Years
Biconilog Antenna, 30 MHz - 2 GHz Sunol Sciences JB1 A050913 7/1/2023 2 Years
Dbl Ridged Guide Antenna 1- 18 GHz ETS-Lindgren 3117 00143292 3/21/2022 3 Years
Dbl Ridged Guide Antenna 1- 18 GHz ETS-Lindgren 3117 00227631 12/4/2022 3 Years
Preamplifier, 1 GHz to 26.5 GHz Hewlett Packard 8449B 3008A01323 | 11/30/2023 2 Years
1.8 GHz - 9.3 GHz Passband Filter Mini-Circuits VHP-16 0341 3/23/2022 2 Years
Barometric Pressure/Humidity & Temp
Datalogger Extech Instruments SD700 Q590483 10/14/2022 1 Year

1 ESR7 Firmware revision: V3.48 SP3, Date installed: 09/30/2020
2FSW26 Firmware revision: V4.71 SP1, Date installed: 11/16/2020
3FSV40  Firmware revision: V2.30 SP4, Date installed: 05/04/2016
4 FSVR40 Firmware revision: V2.23 SP1, Date installed: 08/19/2016

Previous V3.48 SP2, installed 07/23/2020.

Previous V4.61, installed 08/11/2020.
Previous V2.30 SP1, installed 10/22/2014.
Previous V2.23, installed 10/22/2014.
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4. Measurements Parameters
4.2. Measurement Software

Software Title or :
Manufacturer Description Model # Rev. Report Sections
Compliance Worldwide Gen(-arreastitoFr{\eSpc())frtt/vare ngtnzgt)grrt 1.0 | 7.10. Conducted Emissions
4.3. Measurement & Equipment Setup
Test Dates: 9/13/2021 to 9/17/2021
Test Engineers: Sean Defelice
Normal Site Temperature (15 - 35°C): 21.2
Relative Humidity (20 -75%RH): 35

Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:

EMI Receiver Average Bandwidth:
Detector Function:

4.4, Measurement Procedures

30 kHz to 9.4 GHz

3 Meters

200 Hz — 9 to 150 kHz

9 kHz — 150 kHz to 30 MHz

120 kHz - 30 MHz to 1 GHz
1 MHz - Above 1 GHz

>= 3 * |F (BW) or RBW

Peak, Quasi-Peak & Average

Test measurements were made in accordance FCC Part 15.247: Operation within the
bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5850 MHz, and 24.0 - 24.25 GHz.

The measurement procedures in this report are in accordance with ANSI C63.10-2013:
American National Standard of Procedures for Compliance Testing of Unlicensed
Wireless Devices. FCC OET Publication Number KDB 558074 D01 v05r02, Guidance for
Performing Compliance Measurements on Digital
Frequency Hopping Spread Spectrum Systems, and Hybrid System Devices
Operating Under 815.247, dated April 2, 2019, was also referenced for the test
procedures used to generate the data in this report. All references to these publications
refer to this versions and dates detailed in this paragraph.

Transmission Systems (DTS),
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4. Measurements Parameters

4.5. Measurement Uncertainty
The following uncertainties are expressed for an expansion/coverage factor of K=2.

RF Frequency + 1x10°8
Radiated Emission of Transmitter + 4.55 dB
Radiated Emission of Receiver + 455 dB
Temperature +£0.91°C
Humidity + 5%

5. Choice of Equipment for Test Suits

5.1 Choice of Model
This test report is based on the test samples supplied by the manufacturer and are
reported by the manufacturer to be equivalent to the production units.

5.2 Presentation
This test sample was tested complete with all required ancillary equipment. Refer to
Section 3 of this report for product equipment configuration.

5.3 Choice of Operating Frequencies
The device under test utilizes two operating frequencies: 912 MHz and 920 MHz. Both
frequencies were tested.

5.4 EUT Positions for Emissions Measurements

During all radiated mode measurement testing, the EUT was mounted on a polystyrene
form to facilitate rotating the device through three orthogonal axes as required by ANSI
C63.10-2013, section 5.10.1.
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6. Measurement Summary
FCC ISED Test
Test Requirement Rule Rule Report Result
Requirement Requirement | Section
Antenna Requirement 15.203 7.1 Compliant
Minimum DTS Bandwidth 15.247 (a) (2) Rgsz-gw 72 | compliant
Maximum Peak Conducted Output RSS-247 .
Power 15.247 (b) (1) 5.4 d) 7.3 Compliant
Operation with directional antenna .
gains greater than 6 dBi 15.247 (b) (4) 7.4 Compliant
Spurious Radiated Emissions 15.247 (d) RS6S'163EN Compliant
Spurious Radiated Emissions 7.5
(> GHz) - Harmonic 15.247 (d) RS§'163EN Compliant
Measurements '
Band Edge and Out of Band RSS-GEN .
Measurements 15.247 (d) 6.13 7.6 Compliant
Emissions in Non-restricted RSS-GEN .
Frequency Bands 15.247(e) 6.13 7.7 Compliant
Peak Power Spectral Density 15.247(e) Rgsz-%;w 7.8 Compliant
AC .Po.wer Line Conducted 15.207 RSS-GEN 79
Emissions 7.2
Duty Cycle 15.247 N/A 7.10 Compliant
99% (Occupied) Bandwidth RS%'(;EN 7.11 Compliant

RSS-GEN, Issue

Public Exposure to Radio 11307 (b) (1) | 5, Section3.4, | 7.12 | Compliant
Frequency Energy Levels RSS 102
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7. Measurement Data
7.1. Antenna Requirement (15.203)

Requirement: An intentional radiator shall be designed to ensure that no antenna other
than that furnished by the responsible party shall be used with the device.
The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this Section.

Results: The EUT utilizes an etch antenna that is not user replaceable.
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7. Measurement Data
7.2. Minimum DTS Bandwidth (15.247 (a) (2, ISED_RSS-247 5.2 a))

Requirement: (15.247 (a) (2)

Procedure:

Results:

Systems using digital modulation techniques may operate in the 902 -
928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The
minimum 6 dB bandwidth shall be at least 500 kHz.

This test was performed in accordance with the procedure detailed in
FCC OET publication number 558074, Section 8.1 Option 1, DTS (6 dB)
Channel Bandwidth.

The device under test meets the minimum 500 kHz DTS (6 dB) bandwidth
requirement.

Minimum
Frequency “o el -6 dB
Channel Bandwidth 3 Result
(MHz) (kH2) Bandwidth
(kHz)
Low 912 632.40 >500 Compliant
High 920 629.40 >500 Compliant
7.2.1. Low Channel — 912 MHz
Spectrum ug_x
Ref Level 20.00 dem Offset 10.00 dé & RBW 100 kHz
jo ALt 20 dB SWT 1ms & VBW 300 kHz Mode Sweep
321-21 Building 36 ADC-540-T Z-Wave Long Range @ 1Pk View
M1 mMi[1] 12.72 dBm
- o X A e T 911.80520 MHz
10 dem FS hdé 6.00 dB
- Bwi ™ 632.400000000 kHz
0 dem Qfact}\ 1441.9
-10 dBm -
e [
1/,
20 dem e -
A N
-30 dBm—{ e S
o ™,
-40 dBm
-50 dém
-60 dBm
-70 dem
CF 912.0 MHz 1001 pts Span 1.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 911.8052 MHz | 12.72 dBém ndb down 632.4 kHz
Tl 1 911.6883 MHz | .67 dBm nda 6.00 di
T2 1 912.3207 MHz 6.71 dBm Q factor 1441.9
" ; 2y T
Measuring... [ ERNERENN WG 15:11:98 7
Dat 17 =P 2 1 11:4%5
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7. Measurement Data

7.2. Minimum DTS Bandwidth (15.247 (a) (2)) (continued)
7.2.2. High Channel — 920 MHz

Spectrum |

]

Ref Level 20.00 dém

Offset 10.00 dB & RBW 100 kHz

e ALL 20 dB SWT 1ms & VBW 300 kHz Mode Sweep
221-21 Building 36 ADC-S40-T Z-Wave Long Range @1Pk View
1M1 M1[1] 12.72 dBm
- ‘\/' - - 019.88010 MHz
A e S TR
10 dém = hef 6.00 dB
- By 629.400000000 kHz|
0 dBm = Q facto 1461.6
-10 dBm =
-20 dém 7
/ \\
-30 dém J‘NJ
]
]
40 dBm [,
=50 dem
-b0 dBm
=70 dBm
CF 920.0 MHz 1001 pts Span 3.0 MHz
Marker |
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
ML 1 910.6801 MHz | 12.72 dém | ndB down | 620.4 kHz |
T1 1 919.6883 MHz 6.65 dBm | ndB 6.00 db |
T2 1 920.2177 MHz 6.73 dem | Q factor 14616 |
PR
- 17.09.2021
J1 Measuring...  RNNAREND D6 e
Date: 17.5EF.2021 14:13:22
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7. Measurement Data (continued)
7.3. Maximum Peak Conducted Output Power (FCC 15.247 (b)(3), ISED RSS-247 5.4 d)
Requirement: (15.247 (b) (3))

Procedure:

Test Note:

Results:

The maximum peak conducted output power of the intentional radiator
shall not exceed the following: For systems using digital modulation in the
902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt
(+30 dBm).

This test was performed in accordance with the procedure detailed in
FCC OET publication number KDB 558074, Section 9.1.1.

A spectrum analyzer resolution bandwidth of 1 MHz and a video
bandwidth of 3 MHz were used to meet the requirements of FCC OET
publication number 558074, Section 9.1.1 and the measured product
DTS bandwidth.

The device under test meets the required maximum peak conducted
output power level of 1 Watt (30 dBm).

Frequency BT ezl P.ea.k Margin
Channel Conducted Output Power| Limit Result
(MHz) (dBm) (dBm) (dB)
Low 912 13.11 30 -16.89 | Compliant
High 920 13.05 30 -16.95 | Compliant

7.3.1. Low Channel — 912 MHz

Spectrum | ll:%:l
Ref Level 20.00 dBm Offset 10.00 dB & RBW 1 MHz
jo AL 20 dB. SWT 1ms @ VBW 3 MHz Mode Swesp
321-21 Building 36 ADC-540-T Z-Wave Long Range @ 1Pk View
M1[1] 12.11 dBm
911.81020 MHz
15 dBrr S
Jj DL —
-
10 dem i H\‘“
/- .
S dBm .
./‘ N
rd Y
0 dém ’// N
5 dBm -
/ N\
-10 dém 4
Al
/ A
-15 dbm—— >
4 N
-20 dBm:
"f \{_
r
25 dafr N
25 dﬁ... .1‘[‘]
Nl J |
CF 912.0 MHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 1 911.3102 MHz 13.11 dBm
- —_
L _]-[ | Measuring... [ BRI " "1';!2‘2:5: %
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7. Measurement Data
7.3. Maximum Peak Conducted Output Power (continued)
7.3.2. High Channel — 920 MHz

Spectrum | mvl

Ref Level 20.00 dBm  Offset 10.00 d& & RBW 1 MHz
j= ALt 20 db SWT 1ms & VBW 3 MHz Mode Sweep
[221-21 Building 26 ADC-S40-T Z-Wave Long Range @1Pk View

Mi[1] 13.05 dBm
919.70520 MHz
15 dim 141
,——ﬂ_'_"“‘—‘— -+
10 dBm ~ T
A ™~
5 dBm -

0 dBm
-5 dem 1 \\
/ N
-10 dem
A
/ Y

-15 dem
20 dby "/ \
- m
d \"'
=25 I "
N

. AL
CF 920.0 MHz 1001 pts Span 5.0 MHz
Marker |
Type | Ref | Trc | ¥-value | Y-value | Function | Function Result |

M1 [ 019,7952 MHz | 13.05 dBm |
" S—
Dl | Measuring..  @NANANNAD W0 Ten g0t Y
Date: 17.5BEP.2021 14:35:37
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7. Measurement Data
7.4. Operation with directional antenna gains greater than 6 dBi (15.247 (b)(4))
Requirement: If transmitting antennas of directional gain greater than 6 dBi are used,

EUT Status:

the conducted output power from the intentional radiator shall be reduced
below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of FCC
Part 15.247, as appropriate, by the amount in dB that the directional gain
of the antenna exceeds 6 dBi.

Systems operating in the 2400 — 2483.5 MHz band that are used
exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6 dBi provided the maximum
peak output power of the intentional radiator is reduced by 1 dB for every
3 dB that the directional gain of the antenna exceeds 6 dBi.

Systems operating in the 5725 — 5850 MHz band that are used
exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter peak output power.

Procedure: Not applicable for the device under test.

The EUT utilizes an antenna with an approximate peak gain of -1.1 dBi,
and therefore is exempt from this requirement.
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7. Measurement Data (continued)

7.5. Transmitter Spurious Radiated Emissions (30 kHz to 9.4 GHz) (FCC 15.209, ISED
RSS-GEN 6.13)

7.5.1 Transmitter Spurious Radiated Emissions
Requirement: (15.209) The Emissions from an intentional radiator shall not exceed the

Procedure:

Test Notes:

Results:

Sample Calculation:

field strength levels specified in the following table:

Frequency Range Distance Limit
(MHz) (Meters) (dBuv/m)?
0.009 to 0.490 3 128.5t0 93.8
0.490to 1.705 3 73.81063.0

1.705 to 30 3 69.5

30 to 88 3 40.0

88 10 216 3 43.5

216 to 960 3 46.0

>960 3 54.0

1Measurements in the 9 to 90 kHz, 110 to 490 kHz and above 1000 MHz ranges employ
an average detector. Otherwise a quasi-peak detector is used.

This test was performed in accordance with the procedure detailed in
FCC OET publication number 558074, Section 12.0: Emissions in
restricted frequency bands and FCC 47CFRPart 15.209: Radiated
Emission Limits; General Requirements.

The test methods used to generate the data in this test report is in
accordance with ANSI C63.10:2013, American National Standard for
Testing Unlicensed Wireless Devices.

Measurements were made from the lowest oscillator frequency as stated
by the manufacturer (32.768 kHz) to the 10" harmonic of the highest
transmitter frequency or 40 GHz, whichever is lower.

Reference FCC Part 15.33(a) and FCC Part 15.33(a)(1).

Each of the test modes documented within the test report were evaluated
and the worst case of each of the test modes is detailed in this section. A
full set of measurement scans are presented in Appendix A of this test
report.

The Emissions from the DUT did not exceed the field strength levels
specified in the above table.

Final Result (dBuV/m) = Measurement Value (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Pre-amplifier Gain (dB) Internal or External.

Note: All correction factors are loaded into the measurement instrument prior to
testing to determine the final result.
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7. Measurement Data (continued)

7.5. Transmitter Spurious Radiated Emissions (30 kHz to 9.4 GHz) (FCC 15.209, ISED
RSS-GEN 6.13)

7.5.2. Transmitter Spurious Radiated Emissions (Harmonic Meas.) Test Results
Worst case measurements of Harmonics that fall into the restricted bands.
7.5.2.1. Fundamental Frequency = 912 MHz

Freq. Fi(-}(lddBSt\r/;ength Limit Margin Antenna
(MH2) HV/m) (dBuv/m) (dBuv/m) Polarity | Result
Peak Average Peak Average Peak Average (HV)

2736.00 46.85 34.28 74.00 54.00 -27.15 -19.72 \Y, Compliant
3648.00 48.23 36.00 74.00 54.00 -25.77 -18.00 \Y Compliant
4560.00 50.57 37.65 74.00 54.00 -23.43 -16.35 H Compliant
7296.00 53.57 41.12 74.00 54.00 -20.43 -12.88 \% Compliant
8208.00 56.47 43.29 74.00 54.00 -17.53 -10.71 \% Compliant
9120.00 53.41 40.97 74.00 54.00 -20.59 -13.03 \Y Compliant

1 All correction factors are stored in the spectrum analyzer and applied to these column entries.

7.5.2.2. Fundamental Frequency = 920 MHz

Freq. Fi(-}(lddBSt\r/;ength Limit Margin Antenna
(MH2) HV/m) (dBuv/m) (dBuv/m) Polarity | Result
Peak Average Peak Average Peak Average (HV)

2760.00 45.79 34.38 74.00 54.00 -28.21 -19.62 \% Compliant
3680.00 48.92 36.75 74.00 54.00 -25.08 -17.25 \Y, Compliant
4600.00 50.65 37.76 74.00 54.00 -23.35 -16.24 \Y, Compliant
7360.00 53.92 41.40 74.00 54.00 -20.08 -12.60 \% Compliant
8280.00 55.43 43.64 74.00 54.00 -18.57 -10.36 H Compliant
9200.00 53.75 41.24 74.00 54.00 -20.25 -12.76 H Compliant

1 All correction factors are stored in the spectrum analyzer and applied to these column entries.
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Test Number: 321-21

(L)

[ACCREDITED)|

TESTING CERT #1673.01

Issue Date: 9/30/2021

7. Measurement Data (continued)
7.6. Band Edge and Out of Band Measurements (FCC 15.209, ISED RSS-GEN 6.13)

Requirement: 15.247(d) In any 100 kHz 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 100 kHz bandwidth within
the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on
the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general
limits specified in Section 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission limits specified in
Section 15.209(a) (see Section 15.205(c)).

Procedure:  For the band edges, this measurement was performed in accordance with
the procedure detailed in FCC OET publication number 558074, Section
11: Emissions in non-restricted frequency bands.

Results: The DUT met the 20 dB requirement at the band edges.

7.6.1. Lower Band Edge

- Band Edge _
Lowest Maximum Minimum
Band Edge - Delta to :
Transmitter PSD Required
AT Frequency (100 kHz) ('\:gé ESB) Delta Result
(MHz) (MHz) (dBm) (dB) (dB)
902 912 12.21 -58.45 -20 Compliant

Note: Reference the plot on the following page.
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Test Number: 321-21

aa

lACCRE DITEDI
TESTING CERT #1673.01

Issue Date: 9/30/2021

7. Measurement Data (continued)
7.6. Band Edge and Out of Band Measurements (continued)
Lower Band Edge

Spectrum I

Ref Level 20.00 dBm

(=]

Offset 10.00 d8 & RBW 100 kHz

j Attt 20 de SWT 1 ms @ VYBW 300 kHz Mode Sweep
321-21 Building 36 ADC-540-T Z-Wave Long Range @ 1Pk View
M1 M1[1] 12.21 dBm)|
_ Y 912.1830 MHz
10 d&m mM2[1] -58.45 dBm)|
/ \ 901.2440 MHz|
0 dBm { l t
10 denh D1 -7.280 dB 1 T
-20 deém /// \\I
-30 dBm {r ll\i
-40 dBm ..J
-50 dBn \/ﬂ \1\"” i 1
M2 ur\fﬂ l‘ﬂxﬂ\”"‘w M‘\HW M3
U@EE#» el sy Long PR P - - A
-70 dBm Fo
|
Start 900.0 MHz 1001 pts Stop 930.0 MHz
Marker
Type | Ref | Tre | ¥-wvalue | ¥-value |  Function | Function Result |
M1 | 1| 912,183 MHz 12.21 dBm
M2 | 1| 201.244 MHz -58.45 dBm
M3 1] 928,247 MHz | -58.80 dBm
i Measuring... QRANNNELD W0 Vissets
Date: 17.SEP.2021 15:50:09
7.6.2. Upper Band Edge
Lowest Maximum =Cl Il Minimum
Band Edge T - PSD Delta to R ired
Frequency ransmitter ” Max PSD eqt:ll‘e Result
Frequency (100 kHz) (100 kHz) Delta
(MHz) (MHz) (dBm) (dB) (dB)
928 920 11.00 -565.22 -20 Compliant

Note: Reference the plot on the following page.
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

7. Measurement Data (continued)
7.6. Band Edge and Out of Band Measurements (continued)
Upper Band Edge

Spectrum | ':%,:' |

Ref Level 20.00 dBm  Offset 10.00 d& & RBW 100 kHz
jes ALt 20de  SWT 1ms & VYBW 300 kHz Mode Sweep

321-21 Building 36 ADC-S40-T Z-\Wave Long Range @ 1Pk Yiew

ITEVIN 11.00 dBm
. 919.7950 MHz
10dBm m2[1] -55.22 dBm
900.5240 MHz
0 dam [ l
10 der D1 -7.2680 dBmr JJ t

-20 dBr ){lj \'\
dbr .
; dr P s .J/"’uj k"\"-m 5

)
WA AT F
T P P . oy .“MW - (-'WM..
-70 dBr F2
F1 |
|
Start 900.0 MHz 1001 pts Stop 930.0 MHz
Marker |
Type | Ref | Trc | *-value | Y-value |  Function | Function Result |
ML [ 1] 919,795 MHz | 11,00 dEm |
M2 [ 1] 900.524 MHz | -55.22 dbm |
M3 [ 1] 928.037 MHz | -55.51 dem | |
. T T.o%0021
il | Measuring...  RERRRRNN i prere il
Date: 17.SEP.2021 14:26:31
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[ACCREDITED)|
TESTING CERT #1673.01

Issue Date: 9/30/2021

7. Measurement Data (continued)
7.7. Emissions in Non-restricted Frequency Bands

Requirement: 15.247(d) In any 100 kHz 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 100 kHz bandwidth
within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power
limits.

Test Notes: Peak in-band measurements were taken at the time the DTS (-6 dB)
bandwidth measurements were made. These values were used as the
reference levels for the following measurements. Refer to section 7.2 of

this report for these values.

Reference Appendix B for the measurement data used for this test
section.

The DUT met the 20 dB requirement emission level delta requirement in
the non restricted frequency bands.

Results:

Emissions in Non-restricted Frequency Bands

Maélsr:rlgum Worst Case Maximum PSD Delta to Minimum
Out-of-Band (100 kHz) - Required
(liog::dzl) Frequency Qut-of-Band MaX|TduBn; PED Delta Rzl
(dBm) (MHz) (dBm) (dBm)
12.72 3648 -45.39 -58.11 -7.28 Compliant

Taken from Section 7.2 - DTS Bandwidth
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COMPLIANCE [ACCREDITED)|
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

7. Measurement Data (continued)
7.8. Peak Power Spectral Density (FCC 15.247(e), ISED RSS-247, 5.2 b))

Requirement:

Procedure:

Results:

For digitally modulated systems, the power spectral density conducted
from the intentional radiator to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in
accordance with the provisions of paragraph (b) of FCC Part 15.247. The
same method of determining the conducted output power shall be used to
determine the power spectral density.

FCC OET publication number 558074, Section 10.2: Method PKPSD
(peak PSD). FCC OET 662911 was referenced to determine the
procedure for measuring in-band power spectral density of transmitters
with multiple outputs in the same band.

The DUT met the required power spectral density limit at the tested
frequencies.

Measurement Results in 902-928 MHz Band

b T Maximum Power
Frequency PSD . Limit Margin
Channel Frequency | SPectral Density Result
(MHz) (MHz) (dBm) (dBm) (dB)
Low 912 912.123 3.12 8 -4.88 Compliant
High 920 920.124 3.12 8 -4.88 Compliant
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COMPLIANCE (ACCREDITED)
TESTING CERT #1673.01

WORLDWIDE
Test Number: 321-21 Issue Date: 9/30/2021

7. Measurement Data (continued)
7.8. Peak Power Spectral Density (15.247(e)), ISED RSS-247, 5.2 b)) (continued)

7.8.1. Low Channel — 912 MHz
Spectrum | [@‘

Ref Level 20.00 dém  Offset 10.00 dé & RBW 3 kHz
e ALL 20 dB SWT 10,6 ms @ VYBW 10 kHz Mode Swesp

321-21 Building 36 ADC-S540-T Z-Wave Long Range @ 1Pk View

M1[1] 3.12 dBm)|
012.123190 MHz|

10 dgm
M1

NN YOO L1 L P i Wiyl
R ' T

=30 dam

=40 dam

50 dam

-60 dém

=70 dam

CF 912.0 MHz 1001 pts Span 948.6 kHz

Marker

T!gel Ret | Tre | K-vaolue | Y-valug | Function |
M1| 1| 912,12319 MHz 3.12 dam | |

— T
' | Measuring..  QRANRALED WO JEETETR |

Function Result |

7.8.2. High Channel — 920 MHz

Spectrum I ‘E?‘

Ref Level 20.00 dém  Offset 10.00 dé & RBW 3 kHz
j= ALt 20 dB BWT 10.5 ms & YBW 10 kHz  Mode Sweep

321-21 Bulding 36 ADC-540-T Z-Wave Long Range @ 1Pk View

3.12 dBm)|

M1[1]
920.123550 MHz|

I P (P L AT T ,@%ﬁﬂ’”&\m Vet ,

10 dbm ndpll\ ‘l} F, QICRRTIY bt A
) J,J‘«JU“J I RABUAEN 7] T
Mt Vil

=30 dBm:

=

-40 dem:

=50 dem

-60 dBm:

-70 dBme

CF 920.0 MHz 1001 pts Span 944.1 kHz
Marker |
Type | Ref | Tre | X-valua | ¥-valua

M1 1| 320.12355 MHz 3,12 dem
l§ o TR TS | X % 1 S
]7 | Measuring..  QENRERAND WO i

| Function | Function Result |
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COMPLIANCE ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

7. Measurement Data (continued)
7.9. Conducted Emissions
Requirement: 15.207 With certain exceptions, an intentional radiator that is designed to

Procedure:

Test Notes:
Results:

be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency
or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the
limits in the following table, as measured using a 50 yH/50 ohms line
impedance stabilization network (LISN).

Frequency Range (Ialgu's)
(MHz)
Quasi-Peak Average
0.15t0 0.50 66 to 56* 56 to 46*
0.50t0 5.0 56 46
5.0 to 30.0 60 50
* Decreases with the logarithm of the frequency.

This test was performed in accordance with the procedure detailed in
ANSI C63.10-2013, Section 6.2: Standard test method for ac power-line
conducted emissions from unlicensed wireless devices.

The device was tested using the support equipment laptop.

The device under test meets the FCC Part 15.207 test requirements.

Measurement & Equipment Setup

Test Date: N/A

Test Engineer: N/A

Site Temperature (°C): N/A

Relative Humidity (%0RH): N/A

Frequency Range: 0.15 MHz to 30 MHz

EMI Receiver IF Bandwidth: 9 kHz

EMI Receiver Avg Bandwidth: >= 3 * IF BW (RBW)
Detector Functions: Peak, Quasi-Peak & Average

Note: EUT is powered via 3 VDC Lithium Battery which is not rechargeable

Sample Calculation:

Final Result (dBuV) = Measurement Value (dBuV) + LISN Insertion Loss (dB) +
Cable Loss (dB).

Note: All correction factors are loaded into the measurement instrument prior to
testing to determine the final result.
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Test Number: 321-21

(L)

|ACCREDITED|

TESTING CERT #1673.01

Issue Date: 9/30/2021

7. Measurement Data (continued)

7.10. Duty Cycle

Procedure:

Results:

Requirement: (FCC OET publication number 558074)

Preferably, all measurements of maximum conducted (average) output
power will be performed with the EUT transmitting continuously (i.e., with
a duty cycle of greater than or equal to 98%).

Duty cycle measurements were made according to the procedure detailed
ANSI C63.10-2013, Section 11.6(b). Various spans were analyzed to
determine if there was any off time. 100 mS span was used.
Duty cycle measurements are listed in the following table.
Time Time per
Channel Frequency High Period Duty Cycle
(MHz) (mS) (mS) (Numeric) (%)
Low 912 1.000 1.000 1.0 100.00
High 920 1.000 1.000 1.0 100.00
7.10.1. Low Channel — 912 MHz
Spectrum | @\
Ref Level 20,00 dBm Offset 10.00 dé & RBW 10 MHz
j ALt 20 dB & SWT 100 ms & VBW 10 MHz
321-21 Building 36 ADC-540-T Z-Wave Long Range @1Pk View
M1[1] 13.30 dBm
43.4000 ms
15 dém —L
- PSSV SN UG . E— | —- -
10 dém
5 dBm
0 dem
-5 dBm
-10 deém
15 dBr
-20 dB
25 dB
CF 912.0 MHz 1001 pts 10.0 ms/
Marker
Type | Ref | Tro | X-value | Y-value | Function | Function Result |
M1 1 43.4 ms 13.30 dBm
1-[ Measuring... QUANLLLLD WG A y
Date SEF.202 t41:12
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

7. Measurement Data (continued)
7.10. Duty Cycle (continued)
7.10.2. High Channel — 920 MHz

[
Spectrum I [ué"

Ref Level 20.00 dém Offset 10.00 dB & RBW 10 MHz
jo At 20 dB & SWT 100 ms & VBW 10 MHz
221-21 Building 36 ADC-S40-T Z-Wave Long Range @ 1Pk View

M1[1] 13.03 dBm|

57.5000 ms|
15 dem

<+

LA

10 dBrm

S dBm

0 dBm

-5 dém

-10 dBm

-15 dBm

-20 dBm

-25 dBm

CF 920.0 MHz 1001 pts 10.0 ms/
Marker |

Type | Ref | Trc | ¥-value | ¥-value |  Function | Function Result |
M1 1] 57.5 ms | 13.03 dbm |

) | o - = .
i | Measuring...  QRNRRENED WG 143141
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TESTING CERT #1673.01

Issue Date: 9/30/2021

7. Measurement Data (continued)
7.11. 99% (Occupied) Bandwidth (RSS-GEN 6.7)

Requirement: The occupied bandwidth shall be reported for all equipment in addition to
the specified bandwidth required in the applicable RSSs.

The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the
actual occupied / x dB bandwidth and the video bandwidth (VBW) shall
not be smaller than three times the RBW value.

The sample detector of the spectrum analyzer shall be used to make the
measurement.

7.11.1. Measurement Results

Channel 99% Power

Channel Frequency Bandwidth
(MHz) (kHz)
Low 912 923.08
High 920 923.08

7.11.1.1. 99% Power Bandwidth — Low Frequency (912 MHz)

Spectrum I

@‘

Ref Level 20.00 d2m Offset 10.00 d& & RBW 30 kHz
jo Attt 20 dB SWT Lms & YBW 100 kHz Mode Sweep
321-21 Building 30 4DC-S40-T Z-Wave Long Range @ 1Pk View
M1[1] 8.92 dBm|
" 912.19980 MHz
15 dBm Occ Bw 923.076923077 kHz
10 dam LE
< Mo ma SV
5 dBm 7 7 v v
Ik |
-
0 dBm /f, \/\
Fat b
-5 dBm y \2
-10 dBm jﬂr ‘x,\
-15 db \
" ,«”’\ / f\/‘\'\\
S \
20 dBm—pN 1 I
™ Iy «n\/\‘
Q?fn‘t{r* i
)f b
CF912.0 MHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value | Y-value | Function | Function Result |
M1 1 912,1998 MHz 8,92 dém
Tl 1 011.53447 MHz -8.31 dBm Occ Bw 923.076923077 kHz
T2 | 1 912.45754 MHz -6.94 dBm |
- — W
M ing... e
| Measuring...  WRARAALED WG el
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

7. Measurement Data (continued)
7.11. 99% (Occupied) Bandwidth (RSS-GEN 6.7)
7.11.1.4. 99% Power Bandwidth — High Frequency (920 MHZz)

Spectrum | =2
Ref Level 20,00 dém  Offset 10,00 d& & RBW 30 kHz
jo Att 20 dB  SWT 1ms & VBW 100 kHz Mode Sweep
2321-21 Building 36 ADC-S40-T Z-Wave Long Range @ 1Pk View
M1[1] 8.47 dBm|
920.18980 MHz|
15 dém Oce Bw 923.076023077 kHz,
10 dBm MF
) . .
S dBm /\/II[ \v’f . ,lf‘lr;'/\(\'v \\fnn \
0 dBm
/’ "\
5 dem rA NT2
/ %
-10 dem fr\ -
-15 dBm ,1'; \1
r"\/f\ /““
20 dBm / ) Ay
- I
s N WV\J\
—25{€fé‘r{n\ ‘.h\
/ \
CF 920.0 MHz 1001 pts Span 2.0 MHz
Marker |
Type | Ref | Tre | ¥-value | ¥-valug |  Function | Function Result |
M1 1 020.1898 MHz 8.47 dBm
T1| 1 919.53447 MHz | -8.49 dBm Occ Bw | 923.076923077 kHz
T2 1] 020.45754 MHz | -£.90 dBm |
- — ]
Ji Measuring... WURNNLED WG T o

Date: 17.SEF.202Z1 14:18:48
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COMPLIANCE (ACCREDITED|
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

7. Measurement Data (continued)

7.12. Public Exposure to Radio Frequency Energy Levels ((1.1307 (b)(1)) RSS-GEN,
ISSUE 5, RSS-102)

7.12.1. 1.1307 (b) (1) Public Exposure

Requirement: Systems operating under the provisions of this section shall be
operated in a manner that ensures that the public is not exposed to
radio frequency energy levels in excess of the Commission’s

guidelines.
DUT
F Digﬂtzgce Output AnDtgr;rna power Density Limit
requency Power ) ; mW/cm?
(MHz) | (em) | el |Gain (dBi) ( ) | Result
(mW/cm?) | (W/m?)
(1) (2 (3 4 ()
912.0000 20 13.11 -1.09 0.003167599 | 0.03167599 | 0.6080000 | Compliant
920.0000 20 13.05 -1.09 0.003124138 | 0.03124138 | 0.6133333 | Compliant
PD = OP + AG
T (Axmxd?
e PD = Power Density (mW/cm?)
e OP = DUT Output Power (dBm)
e AG = DUT Antenna Gain (dBi)
e d = MPE Distance (cm)

1. Reference CFR 2.1091: For purposes of this section, a mobile device is defined as a
transmitting device designed to be used in other than fixed locations and to generally be
used in such a way that a separation distance of at least 20 centimeters is normally
maintained between the transmitter’'s radiating structure(s) and the body of the user or
nearby persons.

Table 6.2 of this test report.
Estimated Antenna gain comparing radiated measurements to conducted measurements.

Power density is calculated from field strength measurement and antenna gain.

Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section
(B): Limits for General Population/Uncontrolled Exposure. Limit = /1500, where fis in MHz.

AN A

Results: Passed - The device under test meets the exclusion requirement
detailed for a device with a separation distance of 20 cm.
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COMPLIANCE (ACCREDITED|
WORLDWIDE TESTING CERT #1673.01

Test Number: 321-21

7. Measurement Data (continued)

7.12. Public Exposure to Radio Frequency Energy Levels ((1.1307 (b)(1)) RSS-GEN,
ISSUE 5, RSS-102 continued)

7.12.2. RSS-102 Issue 5 Requirements

Requirement: Requirement: RF exposure evaluation is required if
the separation distance between the user and/or bystander and the
device’s radiating element is greater than 20 cm, except when the
device operates as follows:

Issue Date: 9/30/2021

at or above 300 MHz and below 6 GHz and the source-based, time-
averaged maximum e.i.r.p. of the device is equal to or less than
1.31 x 102 x f06834 W (adjusted for tune-up tolerance), where f is in

MHz.
Results: Compliant
Separation REEHLOA
Frequency D'p Maximum Power! | Exemption
istance i Result
imit
(MHz) (cm) (mW) | (Watts) (Watts)
912.00 =20 20.46 |0.02046 1.38 Compliant
920.00 =20 20.18 |0.02018 1.39 Compliant

1 Reference Section 6.2 of this report.

2 Reference RSS-102, § 2.5.2 Exemption Limits for Routine Evaluation —
RF Exposure Evaluation for distances greater than 20 cm.

The following formula was used to determine the exemption limit (W):
1.31 x 1072 x f06834 (f = frequency (MHz))
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Test Number: 321-21 Issue Date: 9/30/2021

8. Test Setup Photographs
8.1. Spurious Radiated Emissions, 9 kHz to 1 GHz — Front
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

8. Test Setup Photographs
8.2. Spurious Radiated Emissions, < 30 MHz — Rear
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

8. Test Setup Photographs
8.3. Spurious Radiated Emissions, 30 MHz to 1 GHz — Rear View
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Test Number: 321-21 Issue Date: 9/30/2021

8. Test Setup Photographs
8.4. Radiated Emissions Above 1 GHz — Front
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

8. Test Setup Photographs
8.5. Radiated Emissions 1 to 18 GHz — Rear
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COMPLIANCE [ACCREDITED)|
WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

9. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with the Federal Communications Commission (FCC) and Innovation Science and
Economic Development Canada (ISED) standards. Through our American Association for
Laboratory Accreditation (A2LA) ISO Guide 17025 Accreditation our test sites are designated
with the FCC (designation number US1091), Industry Canada (file number IC 3023A-1) and
VCCI (Member number 3168) under registration number A-0274.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA (US0132) for
Australia/New Zealand AS/NZS CISPR 22, Chinese-Taipei (Taiwan) BSMI CNS 13438 and
Korea (RRA) KN 11, KN 13, KN 14-1, KN 22, KN 32, KN 61000-6-3, KN 61000-6-4.

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16" x 20" x 12' ferrite tile chamber and uses one of
the walls for the vertical ground plane required by EN 55022. A second conducted emissions
site is also located in the basement of the OATS site with a 2.3 x 2.5 meter ground plane and
a 2.4 x 2.4 meter vertical wall.

The radiated emissions test site for measurements above 1GHz is a 3 Meter open area test
site (OATS) with a 3.6 by 3.6 meter anechoic absorber floor patch to achieve a quasi-free
space measurement environment per ANSI C63.4/C63.10 and CISPR 16-1-4 standards.

The sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0 meters
H, floor standing or table top.

Page 34 of 66

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



COMPLIANCE
WORLDWIDE

Test Number: 321-21

Al.1. Low Channel 912 MHz — X Axis
Al.1.1. Measurement Results: Parallel Antenna

Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
Al. Spurious Radiated Emissions (9 kHz — 150 kHz) Test Results

Receiver I lT
RBW (CISFR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 DC Akt 10 dé  Preamp OFF Step TD Scan
221-21 Building 26 ADC-S40-T 2-Wave Long Fange Scan @1Pk Max
FCC Part 15203 Below 30 MHz LIN m1[1] 76.54 dBpv/m)
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120|dau\.,... —= —t
11|J|deuwm : L . S S
Lcll:l|dBu\.,...
S0 |:|ll3qu
S 3
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Al.1.2. Measurement Results: Perpendicular Antenna

—

. o
Receiver | [ A |
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 DC ALt 10 dB  Preamp OFF  Step TD Scan
321-21 Building 386 ADC-540-T Z-Wave Long Range Scan @1Pk Max
FCC Fart 15.200 Below 30 MHz.LIN mi[1] 76.54 dBpY/m)
| —— 0.000 s ) ) 29.500 kHz
LED|dB|.."'_r... — — + +
110|dl3|.|Wrn : - : ST
LEID|dB|.."'_r...
%0 Taw,fm —
2.y —
Al WY i, r H H
i, Wil : :
BLiV/ e 1 ! :
70 deuvym ot oy —
| M“'Jwaw
- : :
60 dBpv/ H““‘“ iy '~k.. b
| :'M‘;l?““"\.—a.,..
P R i T
50 TS... i . .
40 dBpv/
Start 9.0 kHz Stop 150.0 kHz
= —
L J—: J Measuring... GOANOLCED WO R

Date: 14.5EP.2021 15:11:2%
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
Al. Spurious Radiated Emissions (9 kHz — 150 kHz) Test Results

Al.1. Low Channel, 912 MHz — X Axis
Al1.1.3. Measurement Results: Ground-Parallel Antenna

Receiver | u,f'
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 DC At 10 d8 Preamp  OFF  Step TD Scan
321-21 Building 36 ADC-540-T Z-Wave Long Range Scan @ 1Pk Max
FCC Part 15,209 Below 30 MHz LIN : mi(1] 74.18 dBpV/m
e —— ! 0.000 s 29.500 kHz,
120|uBL.".... —== — t
110 gL/ : T i
1uu|duu i T
90 dBLV/m
ml% :
e, . X5 i
| “”“WWM :
M WO :
70 dBpV/m Y :
T, S
| ‘M““\rf,‘,,,,
60 deyiv/m E i A
: Sk
| Y i,
S0 d|BLl‘n"."‘
40 TBU‘. frm
Start 9.0 kHz Stop 150.0 kHz
byl Measuring...  QUARALLLD i s
Date: 14.5EF.2021 14:4%:11

Al.2. High Channel, 920 MHz
Al.2.1. Measurement Results: Parallel Antenna

Receiver | 'uf
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000
Input 1 DC  Att 10 d8_Preamp  OFF  Step TD Scan
321-21 Building 36 ADC-540-T Z-Wave Long Range Scan @1Pk Max
FCC Part 15.209 Below 30 MHz LIN Mi[1] 7303 dBpV /m
Te— 0.000 s 29.500 kHz,
120 dBv/m —== —
110 dBy/m T —
100 BV
90 dapvim
P, Mi
R o
A, i
70 dBpvim e
M““\‘\rw .
Mg,
60 dBpv/m iy
Yl WJ““*M I
N R e
50 dapvim
40 depvim
Fstart 9.0 kHz Stop 150.0 kHz
l s hil
Measuring...  BUCRERLLE W0 azwasszom
Date: 14.5EF.2021 14
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
Al. Spurious Radiated Emissions (9 kHz — 150 kHz) Test Results

Al1.2. High Channel, 920 MHz — X Axis
Al.2.2. Measurement Results: Perpendicular Antenna

Receiver |

(=

Input 1 DC  Att

RBW (CISPR) 200 Hz MT

10 d&  Preamp

100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &

JFF  8tep TD Scan

321-21 Building 26 ADC-540-T Z-Wave Long Range Scan @1Pk Max

CC Part 15.200 Below 30 MHz.LIN

73,90 dBpVY Sm)
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mM1[1]
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Al.2. High Channel, 920

14:23:47

MHz

Al.2.3. Measurement Results: Ground-Parallel Antenna

Receiver | by
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 DC  Att 10 d& Preamp OFF 8tep TD Scan
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
Al. Spurious Radiated Emissions (9 kHz — 150 kHz) Test Results

A1.3. Low Channel 912 MHz — Y Axis
Al1.3.1. Measurement Results: Parallel Antenna

Receiver | c:]\l
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 DC Att 10 dB Preamp  OFF Step TC Scan
321-21 Building 36 ADC-S40-T 2-Wave Long Range Scan @1Fk Max
FCC Part 15.209 Below 30 MHz.LIN | | M1[1] 76.80 dBpv /m)
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Al1.3.2. Measurement Results: Perpendicular Antenna

Receiver A
RBW (CISPR) 200 Hz ™MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 0C  Att 10 dé  Preamp OFF  Step TD Scan
321-21 Building 36 ADC-540-T Z-Wave Long Range Scan @1Pk Max
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Al1.3. Low Channel, 912 MHz - Y Axis

A1.3.3. Measurement Results: Ground-Parallel Antenna

'| o
Receiver Y
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antanna (.01 - 1000 &
Input 1 DC ALt 10 d8  Preamp OFF  Step TD Scan
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Al.4. High Channel, 920 MHz
Al.4.1. Measurement Results: Parallel Antenna

Receiver | T
RBW (CISFE) 200 Hz  MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 DC  Att 10 di Preamp OFF  Step TD Scan
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Al.4. High Channel, 920 MHz — Y Axis
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Al.4.2. Measurement Results: Perpendicular Antenna

Receiver 4|
RBW (CISFR) 200 Hz MT 100 ms 1002 0314 CBL Chamber antenna (.01 - 1000 N
Input 1 0C  Att 10ds Preamp OFF  Step TD Scan
321-21 Building 36 ADC-540-T Z-Wave Long Range Scan @1Pk Max
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Al.4. High Channel, 920 MHz

Al1.4.3. Measurement Results: Ground-Parallel Antenna

Receiver | ry
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 DC  Att 10 d& Preamp OFF 8tep TD Scan
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
Al. Spurious Radiated Emissions (9 kHz — 150 kHz) Test Results

A1.5. Low Channel 912 MHz — Z Axis

Al1.5.1. Measurement Results: Parallel Antenna

Receiver | Dg_l
RBW (CISPR) 200 Hz MT 100 ms 1002 D314 CBL Chamber Antenna (.01 - 1000 b
Input 1 DO Atk 10 4B Preamp OFF Step TD Scan
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Al1.5.2. Measurement Results: Perpendicular Antenna
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(=]
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
Al. Spurious Radiated Emissions (9 kHz — 150 kHz) Test Results
A1.5. Low Channel, 912 MHz — Z Axis
A1.5.3. Measurement Results: Ground-Parallel Antenna

Receiver | 'uf
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000
Input 1 DC  Att 10 d3_Preamp  OFF  Step TO Scan
321-21 Building 36 ADC-540-T Z-Wave Long Range Scan @1Pk Max
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Al.6. High Channel, 920 MHz
Al1.6.1. Measurement Results: Parallel Antenna

. [
Receiver l ry
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 DC Att 10 d&  Preamp OFF Step TD Scan
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A1.6. High Channel, 920 MHz — Z Axis
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Al1.6.2. Measurement Results: Perpendicular Antenna

Measuring...

w L

Date: 14.5EP.2021 14:18:10

Al.6. High Channel, 920 MHz

Al1.6.3. Measurement Results: Ground-Parallel Antenna

Receiver | 'uf
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Receiver | ry
RBW (CISPR) 200 Hz MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 &
Input 1 DC  Att 10 d& Preamp OFF 8tep TD Scan
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.1. Low Channel, 912 MHz — X Axis
A2.1.1. Measurement Results: Parallel Antenna

Receiver | o

RBW (CISPR) 9 kHz  ™MT 100 ms 1002 Chamber Antenna Cable. TOF 0210 EMCO LC
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A2.1.2. Measurement Results: Perpendicular Antenna

—
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.1. Low Channel, 912 MHz — X Axis

A2.1.3. Measurement Results: Ground-Parallel Antenna

Receiver |

oo
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Input 1 0C At
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JFF 8tep TD Scan
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A2.2. High Channel, 920 MHz

A2.2.1.

Measurement Results: Parallel Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results

A2.2. High Channel, 920 MHz — X Axis

A2.2.2.

Measurement Results: Perpendicular Antenna
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RBW (CISPR) 9 kHz  MT 100 ms 1002 Chamber Antenna Cable. TOF 0210 EMCO L(
Input 1 DC  Att 0 d&  Preamp OFF  Step TD Scan
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A2.2. High Channel, 920 MHz

A2.2.3.

Measurement Results: Ground-Parallel Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.3. Low Channel, 912 MHz — Y Axis
A2.3.1. Measurement Results: Parallel Antenna
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RBW (CISPR) 9 kHz  ™MT 100 ms 1002 Chamber Antenna Cable. TOF 0210 EMCO LC
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A2.3.2. Measurement Results: Perpendicular Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)

A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results

A2.3. Low Channel, 912 MHz - Y Axis

A2.3.3. Measurement Results: Ground-Parallel Antenna

Receiver | ry
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Input 1 0C At 0de Preamp  OFF  Step TD Scan
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A2.4. High Channel, 920 MHz
A2.4.1. Measurement Results: Parallel Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)

A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.4. High Channel, 920 MHz — Y Axis
A2.4.2. Measurement Results: Perpendicular Antenna

Measuring...

A2.4. High Channel, 920 MHz
Measurement Results: Ground-Parallel Antenna

A2.4.3.
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.5. Low Channel, 912 MHz — Z Axis
A2.5.1. Measurement Results: Parallel Antenna
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A2.5.2. Measurement Results: Perpendicular Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results

A2.5. Low Channel, 912 MHz — Z Axis
A2.5.3. Measurement Results: Ground-Parallel Antenna
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RBW (CISFR) 9 kHz  ™MT 100 e 1002 Chamber Antenna Cabla, TDF 0210 EMCO LE
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321-21 Building 36 ADC-S40-T Z-Wave Long Range Scan @1Pk Max
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A2.6. High Channel, 920 MHz
A2.6.1. Measurement Results: Parallel Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results

A2.6. High Channel, 920 MHz — Z Axis
A2.6.2. Measurement Results: Perpendicular Antenna

Receiver | o

RBW (CISPR) 9 kHz MT 100 ms 1002 Chamber Antenna Cable.TOF 0210 EMCO LL
Input 1 DC Att 0 di  Preamp OFF  Step TD Scan
321-21 Building 36 ADC-540-T Z-Wave Long Range Scan @1Pk Max
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A2.6. High Channel, 920 MHz
A2.6.3. Measurement Results: Ground-Parallel Antenna
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RBW (CISFE) 9 kHz MT 100 ms 1002 Chamber Antenna Cable, TOF 0210 EMCO LE
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Test Number: 321-21 Issue Date: 9/30/2021

Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results
A3.1. Low Channel, 912 MHz — X Axis

A3.1.1. Measurement Results: Horizontal Antenna

Receiver A

RBW (CISPR) 120 kHz M™MT 100 ms 0006 ANT CHASE BICONILOG CHAMBER.TDF 1C
Input 1 AC  Att 0 dé  Preamp OH  Step TD Scan
321-21 Building 36 ADC-S40-T Z-Wave Long Range Scan @1Pk Max
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A3.1.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results
A3.2. High Channel, 920 MHz — X Axis
A3.2.1. Measurement Results: Horizontal Antenna
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A3.2.2. Measurement Results: Vertical Antenna
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WORLDWIDE TESTING CERT #1673.01
Test Number: 321-21 Issue Date: 9/30/2021

Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results
A3.3. Low Channel, 912 MHz — Y Axis
A3.3.1. Measurement Results: Horizontal Antenna

Receiver | |“j_\'.1
RBW (CISPR) 120 kHz MT 100 ms 0006 ANT CHASE BICONILOG CHAMBER.TDF 1C
Input 1 AC  Att 0 dk  Preamp ON  Step TD Scan
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A3.3.2. Measurement Results: Vertical Antenna

Receiver | D'f_\'_l
RBW (CISPR) 120 kHz MT 100 ms 0006 ANT CHASE BICONILOG CHAMBER.TDF 1C
Input 1 AC Att 0 cB  Preamp O Step TD Scan
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results

A3.4. High Channel, 920 MHz — Y Axis
A3.4.1. Measurement Results: Horizontal Antenna
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A3.4.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results
A3.5. Low Channel, 912 MHz — Z Axis
A3.5.1. Measurement Results: Horizontal Antenna
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A3.5.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results

A3.6. High Channel, 920 MHz — Z Axis
A3.6.1. Measurement Results: Horizontal Antenna
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A3.4.2. Measurement Results: Vertical Antenna
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Test Number: 321-21

Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A4. Spurious Radiated Emissions (1 GHz — 9.4 GHz) Test Results

A4.1. Low Channel, 912 MHz — X Axis

A4.1.1. Measurement Results: Horizontal Antenna
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A4.1.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A4. Spurious Radiated Emissions 1 GHz — 9.4 GHz) Test Results

A4.2. High Channel, 920 MHz — X Axis
A4.2.1. Measurement Results: Horizontal Antenna
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A4.2.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A4. Spurious Radiated Emissions (1 GHz — 9.4 GHz) Test Results

A4.3. Low Channel, 912 MHz - Y Axis

A4.3.1. Measurement Results: Horizontal Antenna

Spectrum |
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A4.3.2. Measurement Results: Vertical Antenna
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Test Number: 321-21

Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A4. Spurious Radiated Emissions 1 GHz — 9.4 GHz) Test Results

A4.4. High Channel, 920 MHz — Y Axis
A4.4.1. Measurement Results: Horizontal Antenna

Spectrum |
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A4.4.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A4. Spurious Radiated Emissions (1 GHz — 9.4 GHz) Test Results
A4.5. Low Channel, 912 MHz — Z Axis

A4.5.1. Measurement Results: Horizontal Antenna

Spectrum | u‘!‘,-l‘

Ref Lavel 65.00 dBpv/m Offset -2.54 dB » RBW (CISPR) 1 MHz

j ALt 0de  SWT 33.6ms & VBW 10 MHz  Mode Sweep Input DC
TDF

321-21 Building 36 ADC-S40-T Z-Wave Long Range @ 1Pk View

Mi[1] 43.75 dBpV/m|
9.399500 GHz|
60 dBuv/m

55 dBuv/fm
FCC15.249 S02-928 MHz

50 dBuvim

45 dBpivm

40 dBpvfm

35 dBpvime

20 dBbuvim

Start 1.0 GHz

B401 pts Stop 9.4 GHz
-

[ N | Measuring...  @RRERANED W0 wd0e g

Date: 14.SEP.Z2021 10:29:18

A4.5.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (9 kHz to 9.4 GHz)
A4. Spurious Radiated Emissions 1 GHz — 9.4 GHz) Test Results
A4.6. High Channel, 920 MHz — Z Axis

A4.6.1. Measurement Results: Horizontal Antenna
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A4.6.2. Measurement Results: Vertical Antenna
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Appendix B

B1. Emissions in Non-restricted Frequency Bands (30 MHz to 9.28 GHz)

B1.1. Emissions in Non-restricted Frequency Bands (30 MHz — 9.28 GHz) Test Results
B1.1.1. Measurement Results, 912 MHz, 30 MHz — 902 MHz

Spectrum |
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B1.1.2. Measurement Results, 912 MHz: 928 MHz — 9.28 GHz
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Appendix B
B1. Emissions in Non-restricted Frequency Bands (30 MHz to 9.28 GHz) (continued)
B1.1. Emissions in Non-restricted Frequency Bands (30 MHz — 9.28 GHz) Test Results
B1.2.1. Measurement Results, 920 MHz, 30 MHz — 902 GHz
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B1.2.2. Measurement Results, 920 MHz, 928 MHz — 9.28 GHz
Spectrum | [%‘
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