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WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019
1. Scope

This test report certifies that the Building 36 Technologies Z-Wave Bridge, Model B36-C10,
as tested, meets the FCC Part 15, Subpart C and Industry Canada RSS 210, Issue 9
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 LLC
2.2. Model Number: Model B36-C10
2.3 Serial Number: 0018380801001075
2.4 Description of EUT: Communicating HVAC Module. Radio Transceiver
2.5 Power Source: 24 VDC, RS-485 Connector from HVAC Equipment
For test purposes, a 24 VDC wall power supply was substituted.
2.6 Hardware Revision: B36-C10-GA-RA
2.7 Software Revision: V1.0
2.8. Modulation Type: Gaussian frequency shift keying

2.9. Operating Frequencies: 908.4 MHz and 916 MHz
2.10. EMC Modifications: None

3. Product Configuration
3.1. EUT Hardware

Manufacturer Model Serial Number Input | Freq (Hz) Description/Function
Volts Or DC
Building 36 B36-C10 | 0018380801001075 | 24 60 Communicating HVAC
Technologies Module. Radio Transceiver

3.2. Support Equipment

Device Manufacturer Model Serial No. Comment
Power Supply LKG Industries MGT2420 1801C AC Power for EUT
Laptop Lenovo P50 PCOMHJ8Y For setting up EUT
3.3. Cables
Cable Type Length Shield From To
None
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3. Product Configuration (continued)

3.4. Operational Characteristics & Software
Apply 24 VAC 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. This software configures the
DUT wirelessly using a communication channel that is outside of the of the normal operating
frequency range of the device. The device will be configured using this software to output a
constant carrier at our test frequencies.

3.5. Block Diagram

Z-Wave Bridge Laptop
Model B36-C10 [~~ """ (for configuration,

removed for test)

24 VDC
Power
Supply

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 9/10/2020 2 Years
EMI Test Receiver, 10 Hz - 7GHz ' Rohde & Schwarz ESR7 101770 10/3/2020 2 Years
Spectrum Analyzer, 2 Hz to 26.5 GHz?| Rohde & Schwarz FSW26 102057 9/13/2020 2 Years
Spectrum Analyzer, 9 kHz to 40 GHz® | Rohde & Schwarz FSV40 100899 9/10/2020 2 Years
EMI Receiver 9 kHz - 1 GHz Hewlett Packard 8546A 3650A00360 | 9/11/2020 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 6/3/2019 2 Years
Horn Antenna, 960 MHz to 18 GHz Electro-Metrics EM-6961 6337 10/3/2020 2 Years
Preamplifier, 1 GHz to 26.5 GHz Hewlett Packard 8449B 3008A01323 9/11/2020 2 Years
Digital Barometer Control Company 4195 1D236 4/3/2020 2 Years
Temperature Chamber EnA\Z?gr?ﬁ:;C:al SD-308 10782 CNR

"ESR7 Firmware revision: V3.46 SP1, Date installed: 12/22/2018 Previous V3.36 SP2, installed 12/5/2018.
2FSW26 Firmware revision: V4.30 SP1, Date installed: 02/22/2019 Previous V3.36 SP2, installed 10/26/2018.
3FSV40  Firmware revision: V2.30 SP4, Date installed: 05/04/2016 Previous V2.30 SP1, installed 10/22/2014.
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

4. Measurements Parameters (continued)
4.2. Software Used to Perform Test

Manufacturer Software Description I\;gldee?;r# Rev. Report Sections
Compliance Worldwide o Tes.t Report Test Report 10 Used to process conducted
eneration Software Generator emissions data
4.3. Measurement & Equipment Setup
Test Dates: 4/22/2019 - 4/26/2019
Test Engineers: Brian Breault
Normal Site Temperature (15 - 35°C): 21.2
Relative Humidity (20 -75%RH): 35
Frequency Range: 32 kHz to 10 GHz
Measurement Distance: 3 Meters

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

300 kHz -30 MHz to 1 GHz
3 MHz - Above 1 GHz

Detector Function: Peak, Quasi-Peak & Average

EMI Receiver IF Bandwidth:

EMI Receiver Average Bandwidth:

4.4. Measurement Procedure
Test measurements were made in accordance FCC Part 15.249, ISED RSS-210 B.10:
Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5875 MHz, and
24.0 - 24.25 GHz.
The test methods used to generate the data in this test report are in accordance with
ANSI C63.10: 2013, American National Standard for Testing Unlicensed Wireless
Devices.

4.5. Choice of Operating Frequencies
The device under test utilizes two operating frequencies: 908.4 MHz and 916 MHz.
Both frequencies were tested.

4.6. EUT Positions for Emissions Measurements
The device under test was designed to be mounted in a single orientation with other
equipment in an industrial cabinet. Therefore, testing in three orthogonal positions in
accordance with ANSI C63.10-2013, Section 5.10.1 was not required.
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5. Measurement Summary

. FCC ISED Test
L (R UEE] Requirement| Requirement [Section Resil S
Antenna Requirement 15.203 RS%—?EN 6.1 |Compliant
Radiated Field Strength of | 15 549 (5) ()| RSS-210B.10 | 6.2 |Compliant
Fundamental
53‘1""“3‘.’ Field Strength of | 15 549 (a),(c)| RSS-210B.10 | 6.3 |Compliant
armonics

Fixed, Point-to-Point Not
Operation 15.249 (b) N/A " | Required
Band Edge Measurements 15.249 (d) N/A 6.4 |Compliant

15.209
Spurious Radiated 15.249 (d), .
Emissions 15.209 RSS-210 B.10 6.5 |Compliant
Occupied Bandwidth ANSI C63.4 .
(-20 dB) §13.1.7 N/A 6.6 |Compliant
99% Power Bandwidth N/A RSS-GEN 6.6 6.7 |Compliant
’E‘C.Po.wer Line Conducted| 45557 | RSS-GEN88 | 6.8 |Compliant

missions

2.1093 i

RF Safety 1.1307 (b)(1)) RSS-102 Issue 5| 6.9 |Compliant

6. Measurement Data

6.1. Antenna Requirement (Section 15.203, RSS-GEN, Issue 5)

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.

Result:

antenna.

The unit under test employs a permanent, non-user accessible PCB etch
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6. Measurement Data (continued)
6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c), ISED RSS-210

B.10)

Requirement: The 3 meter field strength of the fundamental emissions from intentional
radiators operating within the 2400 — 2483.5 MHz frequency band shall
comply with the following requirement: 50 millivolts/meter (94 dBuV/m)
Quasi-Peak mode measurement and 500 millivolts/meter (114 dBuV/m)

peak mode measurement.

Amplitude® Limit Margin
Froquency | (Bt | @B | G by | Hoight | Aamth | resul
Peak |Quasi-Pk | Peak |Quasi-Pk | Peak [ Quasi-Pk HIV cm Deg
908.4 92.61 92.18 114.00 94.00 -21.39 -1.82 H 159 130 Compliant
916.0 91.99 | 9157 114.00 94.00 -22.01 -2.43 H 163 150 Compliant

" All correction factors are included in measurement values.

6.2.1. Radiated Field Strength of Fundamental, 908.4 MHz (Worst case)

Spectrum

Ref Level 100.00 dBpv/m

o)

B

& RBW (CISPR) 120 kHz

e Att 15dé SWT 8.3s & VBW 300 kHz  Mode Sweep Input 10C
PS TDF
183-19 Building 36 Z-Wave Bndge Radiated Field Strength H @ 1Pk View@2QP View
m2[2] 92.18 dBpV/m|
908.417200 MHz
110 dBp\/m M1[1] 92.61 dBpV/m
908.394200 MHz
|-Hee-dbpvWm 100,000 dBuv/m
Mz
o0 dBuv/m / - Z —
80 dBpv/m S e
70 dBpv/m / £ \\ :
60 dBpv/m A— 4 \M oy -
40 dBpv/m
30 dBpV/m

CF 908.3952 MHz

5001 pts

Span 1.0 MHz

iy

L

—
Measuring... ..ll...“ [*

00:23:50 AM 7
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6. Measurement Data (continued)

6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c), ISED RSS-210
B.10)

6.2.2. Radiated Field Strength of Fundamental, 916 MHz (Worst case)

Spectrum @] |u§:|
Ref Level 100.00 dBpv/m @ RBW (CISPR) 120 kHz
o Att 10dé SWT B.3s @ VBW 300 kHz  Mode Sweep Input 1DC
PS TDF
183-19 Building 36 Z-Wave Bridge Radiated Field Strength @ 1Pk View@®20QP View
m2[2] 91.57 dBpV/m|
916.017400 MHz
110 dBpv/m M1[1] 91,99 dBpV/m
915.994000 MHz
|Hee-dBpYm 100,000 dBuv/m
Mimz
a0 dBpv/m /_14\ -
80 dBuv/m - \ >
70 dBp\/m \ Y
60 dBuv/m \u .
50 dBuv/m " N
40 dBpv/m =
30 dBpV/m
CF 916.0 MHz 5001 pts Span 1.0 MHz
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6. Measurement Data (continued)
6.3. Radiated Field Strength of Harmonics (15.249, Section (a), ISED RSS-210 A.1.4 (d))

Requirement: The 3 meter field strength of the harmonic emissions from intentional
radiators operated within the 2400 to 2483.5 MHz frequency bands shall
comply with the following: 500 microvolts/meter (54 dBuV/m), average
mode measurement. Peak field strength may not be greater than 20 dB
above the average limit (74 dBuV/m).

Test Results :Compliant

Notes: All correction factors are included in the field strength values. The tabled
values represent the worst case antenna polarity and orthogonal position
of the DUT.

6.3.1. Fundamental Frequency = 908.4 MHz

Field Strength Limit Margin Antenna
(Feran.) (dBuV/m) (dBuV/m) (dBuv/m) Polarity | Result
Peak Average Peak Average Peak Average (HjM)

1816.80 | 47.39 31.24 74.00 54.00 -26.61 -22.76 H Compliant
272520 | 49.15 40.03 74.00 54.00 -24.85 -13.97 H Compliant
3633.60 | 4827 34.38 74.00 54.00 -25.73 -19.62 Vv Compliant
4542.00 | 50.99 40.05 74.00 54.00 -23.01 -13.95 Vv Compliant
545040 | 51.15 36.97 74.00 54.00 -22.85 -17.03 Y Compliant
6358.80 | 52.51 40.04 74.00 54.00 -21.49 -13.96 Y Compliant
7267.20 | 52.28 38.67 74.00 54.00 -21.72 -15.33 H Compliant
817560 | 53.61 40.55 74.00 54.00 -20.39 -13.45 Vv Compliant
9084.00 | 55.32 43.22 74.00 54.00 -18.68 -10.78 H Compliant

6.3.2. Fundamental Frequency = 916 MHz

Field Strength Limit Margin Antenna
(FNflng ; (dBuv/m) (dBuV/m) (dBuV/m) Polarity | Result
Peak Average Peak Average Peak Average (HjM)
1832.00 45.53 30.84 74.00 54.00 -28.47 -23.16 H Compliant
2748.00 49.27 39.69 74.00 54.00 -24.73 -14.31 \Y Compliant
3664.00 48.35 33.88 74.00 54.00 -25.65 -20.12 H Compliant
4580.00 50.88 39.69 74.00 54.00 -23.12 -14.31 \ Compliant
5496.00 50.90 36.86 74.00 54.00 -23.10 -17.14 H Compliant
6412.00 52.15 40.04 74.00 54.00 -21.85 -13.96 H Compliant
7328.00 52.29 38.13 74.00 54.00 -21.71 -15.87 H Compliant
8244.00 53.97 41.71 74.00 54.00 -20.03 -12.29 \ Compliant
9160.00 53.84 42.50 74.00 54.00 -20.16 -11.50 \ Compliant
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6. Measurement Data (continued)
6.4. Band Edge Measurements (15.249, Section (d), ISED RSS-210 A.1.4 (d))

Requirement: Emissions radiated outside of the specified frequency band of 902 to 928
MHz, except for harmonics, shall be attenuated by at least 50 dB below
the level of the fundamental or to the general radiated emission limits in
Section 15.209, whichever is the lesser attenuation.

Test Note: The upper and lower band edge peak mode measurements meet the
FCC Part 15, Section 15.209 quasi-peak requirement of 46 dBuV/m.

6.4.1. Band Edge
6.4.1.1. Modulated Carrier

Amplitude Band Edge Limit Margin
(Fdﬁ‘i) (dBpv/m) (dBuv/m) (dBuv/m) [ (dBUVIM)|  Result
Peak Quasi Band Freq Peak Quasi 15.209 15.209
Peak Edge MHz Peak QP QP
Lower 902 37.49 - 46.00 -8.51 Compliant
908.4 92.73
Upper 928 38.26 - 46.00 -7.74 Compliant
Lower 902 38.30 - 46.00 -7.70 Compliant
916.0 90.57
Upper 928 38.60 - 46.00 -7.40 Compliant
6.4.1.2. Unmodulated Carrier
Amplitude Band Edge Limit Margin
(F,\;ﬁg-) (CEIALY) (dBuV/m) (dBpV/m) | (dBRV/m) | Result
Quasi Band Freq Quasi 15.209 15.209
Peak | beak | Edge | MHz | P | Ppeak oP oP
Lower 902 38.07 - 46.00 -7.93 Compliant
908.4 92.40
Upper 928 40.73 - 46.00 -5.27 Compliant
Lower 902 39.62 - 46.00 -6.38 Compliant
916.0 90.36
Upper 928 41.77 - 46.00 -4.23 Compliant
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6. Measurement Data (continued)

6.4. Band Edge Measurements (15.249, Section (d), ISED RSS-210 A.1.4 (d))
6.4.3. 908.4 MHz, Modulated Carrier

Spectrum @] R
Ref Level 97.00 dBuv/m @ RBW (CISPR) 120 kHz
o Attt 5dé SWT 5ms & VBW 300 kHz  Mode Sweesp Input 1DC
PS TDF

183-19 Building 36 Z-Wave Bridge Band Edge - Modulated @1Pk View

| M1[1] 92.73 dBpV/m
908.39530 MHz
120 dBvim D2[1] -55.24 dB
-6.39530 MH.
110 depv/m &
100 deyvjm - —
97 .000 dBp\
90 dBuy/m
80 dBpy/m
70 dey/m
60 dByim H \

L o eyt b s —

Start 900.0 MHz 5001 pts Stop 930.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 908.3953 MHz | 92,73 dBpv/m |
p2| M1 1 -6.3953 MHz | -55.24 dB |
D3] Ml 1 19.6047 MHz -54.47 db |

. il | Measuring... o W 10:08:40 AM

6.4.4. 916 MHz, Modulated Carrier

Spectrum @] 7y
Ref Level 97,00 dBpv/m @ RBW (CISPR) 120 kHz
o Attt 5dé SWT 5ms & VBW 300 kHz  Mode Sweesp Input 1DC
PS TOF
183-19 Building 36 Z-Wave Bridge Band Edge - Modulated @1Pk View
| M1[1] 90.57 dBpv/m
915.99820 MHz
120 dedvim p2[1] -52.27 dB
-13.99820 MH
110 depv/m SHLONAE
100 degv/m -
97 .000 dBp\ M1
90 dBuy/m i
80 dByp/m
70 dBy/m [
50 dByy/m [
50 dBuv/m
1 “'L“I'“HW'TMMW#f HVW W.n,m
|
Start 900.0 MHz 5001 pts Stop 930.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 915.0082 MHz | 90.57 dBpv/m |
p2| M1 1 -13.9982 MHz | -52.27 dB |
D3] Ml 1 12.0018 MHz -51.97 db |
T W
| T[ | Measuring...  QUANACLED W 0SS0 AM G
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6. Measurement Data (continued)

6.4. Band Edge Measurements (15.249, Section (d), ISED RSS-210 A.1.4 (d)))
6.4.5. 908.4 MHz, Unmodulated Carrier

Spectrum

Ref Level 97.00 dBpv/m
I AL 5de
PS TOF

@)
@ RBW (CISPR) 120 kHz
SWT Sms & VBW 300 kHz

(=)

Mode Sweep Input 1DC

183-19 Building 36 Z-Wave

Bridge Band Edge - Unmodulated @ 1Pk View

120 dephv/m

D3[1] -51.67 dB

19.60400 MHz

110 depv

M1[1] 92.40 dBpV/m

908.39600 MHz

fm

100 dey

137.000 dByV/m

30 deys

80 dBys!

og
»

G

SO S Y

Start 900.0 MHz

5001 pts Stop 930.0 MHz |

Marker
Type | Ref | Tre |

H-value |

Function |

M1 1|
Dz | 1|
D3 1

M1
M1

908.396 MHz |
-6.396 MHz |
10,604 MHz

|
¥-value | Function Result ||
92,40 dBpv/m | | Il

-54.33 dB | | |

)1

-51.67 dB |
| Measuring... .m..i = m' ".Esmumll 4

6.4.6. 916 MHz, Unmodulated Carrier

Spectrum

Ref Level 97.00 dBpv/m

o)

@ RBW (CISPR) 120 kHz

(=)

o Attt 5dé SWT 5ms & VBW 300 kHz  Mode Sweesp Input 1DC
PS TOF
183-19 Building 36 Z-Wave Bridge Band Edge - Unmodulated @1Pk View
| M1i[1] 90.36 dBpV/m
915.99820 MHz
120 dedvim p2[1] -50.77 dB
-13.99820 MH
110 depv/m Fibila
100 degv/m -
97 .000 dBp\ M1
90 dBuy/m
80 dByv/m
70 dBpv/m
60 dBy/m
50 dBuv/m
0B
sttt e 'j_-h-:.“..rﬂ. oo ‘J L’-‘-- s b bbbl e
F1 |

Start 900.0 MHz 5001 pts Stop 930.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 915.0082 MHz | 90.36 dBpv/m |
p2| M1 1 -13.9982 MHz | -50.77 dB |
D3] Ml 1 12.0018 MHz -48.62 db |

. N

Measuring.. @ANMNNAND WG WSTSLAM
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6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 32 kHz to EUT 10" Harmonic (15.249, Section (d)),
ISED RSS-GEN, Issue 4
Requirement: Emissions radiated outside of the specified frequency bands, except for
harmonics, shall be attenuated by at least 50 dB below the level of the
fundamental or to the general radiated emission limits in Section 15.209,
whichever is the lesser attenuation.
Test Notes:  Spurious emissions screen captures are located in appendices A and B.
The lowest frequency generated by the device under test is 32.768 kHz.

6.5.1. Regulatory Limit: FCC Part 209, Quasi-Peak & Average

Frequency Range Distance Limit

(MHz) (Meters) (dBpVv/m)
0.009 to 0.490 3 128.5t0 93.8

0.490 to 1.705 3 73.8 t0 63

1.705 to 30 3 69.5

30 to 88 3 40.0

88 t0 216 3 43.5

216 to 960 3 46.0

Above 960 3 54.0

6.5.2. Measurement Summary

Notes: Each of the tabled entries represents the worst case turntable position
and receive height. All measurements were made using a peak detector.

Transmit Frequency = 908.4 MHz

F Worst-Case Field FCC Receive
requency | measured Part 15.209 | Margin | Reference | Antenna
Range Strength S !
(MH2) Frequency Limit Polarity
(MHz) (dBuV/m) | (dBpV/m) (dB) Appendix A (H/V)
0.01- 0.15 0.01800 81.45 126.92 -45.47 A.1.3 Gnd Parallel
0.15 kHz - 30 0.59775 57.09 72.08 -14.99 A21 Parallel
30 - 1000 227.79000 23.81 46.00 -22.19 A.3.1 H
1000 - 10000 9966.70000 46.51 54.00 -7.49 A4.2 \Y
Transmit Frequency = 916.0 MHz
E Worst-Case Field FCC Receive
requency | measured Part 15.209 | Margin | Reference | Antenna
Range Strength S !
(MH2) Frequency Limit Polarity
(MHz) (dBuVv/m) (dBpVv/m) (dB) Appendix B (H/V)
0.01- 0.15 0.01285 80.82 125.41 -44.59 B.1.2 Perpendicular
0.15 kHz - 30 1.39875 64.71 69.45 -4.74 B.2.3 Gnd Parallel
30 - 1000 30.21000 14.97 40.00 -25.03 B.3.2 Vv
1000 - 10000 9988.30000 46.65 54.00 -7.35 B.4.2 \%
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COMPLIANCE |[ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

6. Measurement Data (continued)
6.6 Occupied Bandwidth (ANSI C63.10, Section 6.9.1 & ISED RSS-GEN, Issue 4)
Requirement: The occupied bandwidth measurements on an intentional radiator shall be

Test Notes:

made in accordance with the requirements outlined in ANSI C63.10-2013,
Section 6.9.1. If no bandwidth requirement is specified by the procuring or
regulatory agency, the bandwidth will be measured at —20 dB with respect
to the reference level.

The span range for the SA display shall be between two times and five
times the OBW. The nominal IF filter bandwidth (3 dB RBW) should be
approximately 1% to 5% of the OBW, unless otherwise specified,
depending on the applicable requirement. The dynamic range of the SA at
the selected RBW shall be more than 10 dB below the target “dB down”
(attenuation) requirement, i.e., if the requirement calls for measuring the —
20 dB OBW, the SA noise floor at the selected RBW shall be at least 30
dB below the largest measured value on the display.

Frequenc -20 dB
quency | gandwidth
(MHz) (kHz)
908.4 14.88
916.0 14.65

6.6.1. Occupied (-20 dB) Bandwidth, Fundamental Frequency = 908.4 MHz

(RN soccom  ®] =)
Ref Level 100.00 dBpv,/m @ RBW 5 kHz
I AL 10dB SWT 5ms & VBW 20 kHz Mode Sweep Input 1DC
PS TOF
183-19 Building 36 Z-Wave Bridge Occupied Bandwidth @1Pk View
ndB 20.00 dB
Bw 14.877000000 kHz
95 dBpv/m il :
’/__L\ Q factor 61060.3
90 depvfm / \
85 depv/m
80 dBuv/m / \
75 dBpv/m T/ {i
70 deyv/m ; \
* \
65 dBpv/m ,\,"m .
] S
60 dewvfm J;-"v‘“” S "\L\
55 dByv/m \.J/ e RSN
2 b Nn
A =
CF 908.394841 MHz 5001 pts Span 50.0 kHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 908.394841 MHz 93.32 dBpV/m ndB down 14.877 kHz
T1) 1 008.387342 MHz 73.31 dBpV/m ndB 20.00 d&
T2 1 908.40222 MHz 73.32 dBpv/m Q factor 61060
il 1 n By2z2000
Jil | Measuring... EEEERRE | " 02:45:300M
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 183-18 Issue Date: 4/30/2019

6. Measurement Data (continued)
6.6 Occupied Bandwidth (ANSI C63.10, Section 6.9.1 & ISED RSS-GEN, Issue 4)
6.6.2. Occupied (-20 dB) Bandwidth, Fundamental Frequency = 916.0 MHz

Spectrum (X 7y
Ref Level 100.00 dBpv/m @ RBW 5 kHz
o Attt 10dB SWT 5ms & VBW 20 kHz Mode Sweep Input 10DC

PS TOF
183-19 Building 36 Z-Wave Bridge Occupied Bandwidth @1Pk View

mMi[1] 92.13 dBpv/m
915.99483100 MHz

"
95-8uVfm e ndg 20.00 dB

90 dBpv/m / \gldm 14.647unuﬁug|5]3k?h_c:
85 dByv/m

80 dBui/m

75 depv/m ’ / \ =
70 dBp\/m nyy \i\
65 dBy\/m -
60 dBuv/m = ./N\’ \’\/\.\m

TN

CF 915.994831 MHz 5001 pts Span 50.0 kHz
Marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result |l
M1| 1 915.994831 MHz 92.13 dBpV/m | nde down 14.647 kHz !
T1| 1 015.987512 MHz | 72.13 dBpv/m | ndg | 20.00 db ||
| T2 1 916.00216 MHz 72,12 dBpv/m Q factor 62538 ||
| F T L LU
L _J‘I-[ | Measuring... " EHNNNNNEY W [rHTRTT I
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COMPLIANCE |[ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

6. Measurement Data (continued)
6.7 99% Emission Bandwidth (ISED RSS-GEN)

Requirement: When an occupied bandwidth value is not specified in the applicable
RSS, the transmitted signal bandwidth to be reported is to be its 99%
emission bandwidth, as calculated or measured.

Test Notes:  The transmitter shall be operated at its maximum carrier power measured
under normal test conditions. The span of the analyzer shall be set to
capture all products of the modulation process, including the emission
skirts. The resolution bandwidth shall be set to as close to 1% of the
selected span as is possible without being below 1%. The video
bandwidth shall be set to 3 times the resolution bandwidth. Video
averaging is not permitted. Where practical, a sampling detector shall be
used given that a peak or peak hold may produce a wider bandwidth than

actual.
99% Power
F'E(’,?A‘l‘fzr;cy Bandwidth
(kHz)
908.4 7.49
916.0 6.72

6.7.1. 99% Power Bandwidth, Fundamental Frequency = 908.4 MHz

Spectrum €3] ?
Ref Level 100.00 dBpV/m & RBW 1 kHz
I AL 10dB SWT 10ms & VBW 3 kHz Mode Sweep Input 1DC

PS TOF
183-19 Building 36 Z-Wave Bridge 99% Power Bandwidth @ 1Pk View

mMi[1] 93.33 dBpv/m
908.39470100 MHz
1 511
95-8uVfm f Occ Bw 7.488502300 kHz
90 dBpv/m Jl \l\
85 dBpv/m r" \
80 dBpv/m /
75 dBy\/m \
vy / kY
70 dBuv)) 3 \

65 dBu\,‘;:,: ’/V/ \I{\
~ Y

60 deuvfm 7
\‘J/\‘ "\\f
55 deyvim " ""\’\_
"o v,
e '-"»\_(\
CF 908.394841 MHz 5001 pts Span 50.0 kHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |l
M1 1 908.394701 MHz 93.33 dBpV/m
T1) 1 908.3908918 MHz 67.83 dBpv/m | Occ Bw 7.4885023 kHz
T2 1 908,3983803 MHz 67.17 dBuv/m
hi 1 0 Baj2z/z0m0
JL J  Measuring...  ERRNNNRRD W0 cratzs P
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

6. Measurement Data (continued)
6.7 99% Emission Bandwidth (ISED RSS-GEN)
6.7.2. 99% Power Bandwidth, Fundamental Frequency = 916.0 MHz

Spectrum (X 7y
Ref Level 100.00 dBpv,/m & RBW 1 kHz
o Attt 10dB SWT 10ms & VBW 3 kHz Mode Sweep Input 10DC
PS TOF
183-19 Building 36 Z-Wave Bridge 99% Power Bandwidth @15a View
Mi[1] 92.08 dBpV/m
915.99476100 MHz
95 depvim Occ Bw 6.718656269 kHz

60 dByv/m WIJ//J \\\\
55 dBuv/m 4“/‘/«“ —1
/ \/\\/"\
CF 915.994831 MHz 5001 pts Span 50.0 kHz
| T[ | Measuring... ERERNRNED = ngam’gmu y
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[ACCREDITED)

TESTING CERT #1673.01

Issue Date: 4/30/2019

6. Measurement Data (continued)
6.8. Conducted Emissions

Requirement: 15.207 With certain exceptions, an intentional radiator that is designed to
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 pH/50 ohms line
impedance stabilization network (LISN).

Procedure:

Test Notes:

Results:

Frequency Range Ialelt\?
(MH2) (dBpv)
Quasi-Peak Average
0.1510 0.50 66 to 56* 56 to 46*
0.50t0 5.0 56 46
5.0 t0 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:

Test Engineer:

Site Temperature (°C):
Relative Humidity (%RH):
Frequency Range:

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Functions:

04/18/2018

Caleb Chretien

22.8

48.3

0.15 MHz to 30 MHz

9 kHz

30 kHz

Peak, Quasi-Peak & Average
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Test Number: 183-18
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iACCREDITEDI

TESTING CERT #1673.01

Issue Date: 4/30/2019

6. Measurement Data (continued)
6.8. Conducted Emissions (FCC Part 15.207) (continued)

6.8.1. 120 Volts, 60 Hz Phase

Test Ho.: 183-19, 120 Volts, 60 Hz Phase

a0

FCC Part 15.207

70
B
80 ~
B
50
[,
dBypv 40
30
20
10 = SHAE
4+ TP 1
A 1. Frequency (MHz) 10. 100.
QP QP QP Avg Avg Avg
Fre(&llj_i(-zzr;cy FEIJBAJI}? Amp Limit Margin Amp Limit Margin Comments
(dBuv) | (dBpv) (dB) (dBuv) | (dBpv) (dB)
.1590 38.39 29.91 65.52 -35.61 2.60 55.52 -52.92
1973 32.75 23.77 63.72 -39.95 -1.33 53.72 -55.05
.3593 15.62 4.55 58.74 -54.19 -6.08 48.74 -54.82
4425 11.01 -3.20 57.01 -60.21 -6.67 47.01 -53.68
.5415 5.52 -5.76 56.00 -61.76 -6.93 46.00 -52.93
.6428 5.01 -6.12 56.00 -62.12 -6.97 46.00 -52.97
.7485 4.51 -6.22 56.00 -62.22 -6.99 46.00 -52.99
.8610 4.57 -6.15 56.00 -62.15 -7.05 46.00 -53.05
.9600 4.81 -6.40 56.00 -62.40 -7.05 46.00 -53.05
1.1625 5.49 -4.14 56.00 -60.14 -5.72 46.00 -51.72
1.3650 4.31 -6.27 56.00 -62.27 -6.87 46.00 -52.87
1.5810 4.77 -6.03 56.00 -62.03 -6.77 46.00 -52.77
1.8983 5.32 -5.79 56.00 -61.79 -6.59 46.00 -52.59
2.3235 7.38 -2.79 56.00 -58.79 -4.27 46.00 -50.27
2.8073 6.87 -3.35 56.00 -59.35 -5.06 46.00 -51.06
3.4890 32.46 3.73 56.00 -52.27 -3.10 46.00 -49.10
4.0763 16.42 -3.79 56.00 -59.79 -4.64 46.00 -50.64
4.8773 6.96 -3.46 56.00 -59.46 -4.41 46.00 -50.41
6.1283 7.77 -3.09 60.00 -63.09 -4.15 50.00 -54.15
7.3725 11.05 3.72 60.00 -56.28 2.53 50.00 -47.47
10.4640 8.23 -1.11 60.00 -61.11 -3.34 50.00 -53.34
20.2605 9.97 .60 60.00 -59.40 -.09 50.00 -50.09
21.1763 10.34 1.37 60.00 -58.63 -.46 50.00 -50.46
22.0898 10.27 -.56 60.00 -60.56 -1.88 50.00 -51.88
23.1293 15.73 10.16 60.00 -49.84 9.22 50.00 -40.78
24.5333 11.61 4.08 60.00 -55.92 1.99 50.00 -48.01
25.8765 11.58 2.68 60.00 -57.32 .21 50.00 -49.79
26.6100 17.39 11.97 60.00 -48.03 10.24 50.00 -39.76
28.6845 19.50 15.01 60.00 -44.99 11.70 50.00 -38.30
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TESTING CERT #1673.01

Issue Date: 4/30/2019

6. Measurement Data (continued)
6.8. Conducted Emissions (FCC Part 15.207) (continued)

6.8.2. 120 Volts, 60 Hz Neutral
Test Ho.: 183-19, 120 Volts, 60 Hz Neutral

a0

FCC Part 15.207

7o

/

60 ]

/

50

dBpv

D Dt vt TITHIT

Freguency (MHz) 10.

100.

QP QP QP Avg Avg Avg
Fre:\}/ll:_'ezncy PIJBAT/p Amp Limit Margin Amp Limit Margin Comments

MH2) | @BWY) | @Bwv) | @Buv) | (@B) | @Buv) | (@Buv) | (dB)
.2108 38.83 35.13 63.17 -28.04 31.18 53.17 -21.99
.3683 25.86 20.23 58.54 -38.31 15.56 48.54 -32.98
.5820 11.26 8.15 56.00 -47.85 7.89 46.00 -38.11
.8363 5.12 4.85 56.00 -51.15 4.82 46.00 -41.18
1.1625 8.51 5.01 56.00 -50.99 4.57 46.00 -41.43
1.7453 9.22 5.29 56.00 -50.71 5.05 46.00 -40.95
2.6160 8.92 6.82 56.00 -49.18 5.74 46.00 -40.26
4.0695 9.81 8.46 56.00 -47.54 8.19 46.00 -37.81
6.1373 8.85 7.55 60.00 -52.45 6.80 50.00 -43.20
8.7203 15.01 11.23 60.00 -48.77 8.59 50.00 -41.41
11.5148 18.36 11.41 60.00 -48.59 6.88 50.00 -43.12
15.2543 8.02 6.61 60.00 -563.39 6.46 50.00 -43.54
16.8563 8.73 8.54 60.00 -51.46 6.09 50.00 -43.91
18.9150 8.51 8.19 60.00 -51.81 7.12 50.00 -42.88
21.0548 11.08 10.94 60.00 -49.06 10.77 50.00 -39.23
22.8840 12.73 12.47 60.00 -47.53 11.63 50.00 -38.37
24.3510 14.34 11.72 60.00 -48.28 11.06 50.00 -38.94
26.4863 19.37 12.96 60.00 -47.04 11.40 50.00 -38.60
28.2885 16.82 16.64 60.00 -43.36 16.04 50.00 -33.96
29.2358 20.38 19.65 60.00 -40.35 18.38 50.00 -31.62
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

6. Measurement Data (continued)

6.9. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1)) RSS-
GEN, ISSUE 5, section 3.4, RSS 102)
6.9.1. FCC 15.247 (i) Requirements
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
MPE Output bUT Power Density Limit

Frequency|Distance Power Antenna

(MHz) | (em) | (g [Gain (@Bi) (MW/icm?) | Result

(mwriem?®) | (wim?)
1) 2 (3) “ (©)

908.3960 20 -2.59 0 0.000109580 | 0.00109580 | 0.6055973 | Compliant
916.0000 20 -3.21 0 0.000095001 | 0.00095001 | 0.6106667 | Compliant
PD = OP + AG
(4 x 1 xd?

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. Converted from field strength measurements.
Factored into field strength measurement.

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 = f/1500, where f is in MHz.

o b wbd

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
WORLDWIDE

Test Number: 183-18

6. Measurement Data (continued)

6.9. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1)) RSS-
GEN, ISSUE 5, section 3.4, RSS 102)
6.9.2. 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:

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 10-2 f0.6834 W (adjusted for tune-up tolerance), where

fisin MHz.
Results: Compliant
Separation S
Frequency P Maximum Power' | Exemption
Distance ) Result
Limit
(MHz) (cm) (mW) | (Watts) (Watts)
908.4 =20 0.55 0.00055 1.38 Compliant
916.0 =20 0.48 0.00048 1.38 Compliant

' 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 102 f0'6834 (f = frequency (MHz))
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7. Test Setup Photographs
7.1 Radiated Spurious Emissions 10 kHz to 1 GHz, Front View
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WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

7. Test Setup Photographs
7.2 Radiated Spurious Emissions < 30 MHz, Rear View
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WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

7. Test Setup Photographs
7.3 Radiated Field Strength and Spurious Emissions, 30 MHz to 1 GHz, Rear View
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WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

7. Test Setup Photographs
7.4. Radiated Harmonics and Spurious Emissions >1 GHz, Front View
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WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

7. Test Setup Photographs
7.5.. Radiated Harmonics and Spurious Emissions >1 GHz, Rear View
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7. Test Setup Photographs
7.6. Conducted Emissions, Front View
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7. Test Setup Photographs

7.7. Conducted Emissions, Rear View
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WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

8. 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 17025:2005 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.

Both 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.
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Test Number: 183-18 Issue Date: 4/30/2019

Appendix A
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),
ISED RSS-GEN, Issue 4 (continued)
A.1. Spurious Radiated Emissions (10 kHz to 150 kHz), Fundamental = 908.4 MHz
A.1.1. Measurement Results — Parallel Antenna

Receiver | —

RBW (CISPR) 200 Hz ™MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP
Input 1 DC At 10 dé Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 908.4 Par Scan @1Pk View
' ' ! 100 kHz
130 depv/m -
FCC PART 15,209 BELOW 30 MHZ
120 depv/m — = —_— :
110 dByv/m — e
100 depvim:
90 dBpv/m :
1 : ;
Bodeui H H
%-_“‘M PAAprt g
70 dBuv/m ” “‘V‘w
60 dByv/m ; ' s VS w
: 3 % } . s
50 deyv/m : : i)
40 dBpv/m
30 depv/m
Start 10.0 kHz Stop 150.0 kHz
Marker |
Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
Scan | Ni| 1 10,25 kHz | B0.30 dBpv/m ]
W
L _J‘I-[. ] Heasuring... " (HENNNNED W6 00201 AM 0

A.1.2. Measurement Results — Perpendicular Antenna

Receiver | —

RBW (CISPR) 200 Hz MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP 1
Input 1 DC  Att 10 dB8 Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 908.4 Per Scan @1Pk View
100 kHz
130 dBpv/m ) -
FCC PART 15,209 BELOW 30 MHZ :
120 dBuv/m —= _—— -
110 depv/m - - e ——
100 dBpv/m
90 dBuv/m
1

[P dnn,

50 dBuv/m e

40 dBpvim

30 dBpvfm

Start 10.0 kHz Stop 150.0 kHz
Marker |
| _Diagr | Type | Ref | Tre | Stimulus | Response |  Function | Function Result |I
I[ Scan N1 1 10.25 kHz B80.81 dBpV/m
L H | Measuring... | EEEEEEE w0628 AN
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

Appendix A (continued)
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),

ISED RSS-GEN, Issue 4 (continued)
A.1. Spurious Radiated Emissions (10 kHz to 150 kHz), Fundamental Freq. = 908.4 MHz

A.1.3. Measurement Results — Ground Parallel Antenna

" o
Receiver | 7
RBW (CISPR) 200 Hz M™T 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP
Input 1 DC At 10 dB Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 908.4 Gnd Par Scan @ 1Pk View
' : : i 100 kHz
130 depvifm: .
FCC PART 15,209 BELOW 30 MHZ
120 depv/m — = —_— :
110 dBpv/m — e
100 depvim: .
90 dBpv/m : :
M1 :
SR : : :
%MW i !
70 deit/m ¥ HWWM
60 dBuv/m - : e
: h ; MMMWW\J
50 deyv/m :
40 dBpv/m
30 dBpv/m
Start 10.0 kHz Stop 150.0 kHz
Marker
: Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
T Scan | N1 1 10.8 kHz | 81.45 dBpv/m |
w
L Bil | deasuring...  @RARNANAD WG WA AN

A.2. Spurious Radiated Emissions (150 kHz to 30 MHz), Fundamental = 908.4 MHz
A.2.1. Measurement Results — Parallel Antenna

Receiver 7
RBW (CISPR) 9 kHz MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP 6!

Input 1 DC At 10 dé8 Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 908.4 Par Scan @1Pk View

FCC PART 15,209 BELOW 30 MHZ 1 MHz ) e

100 dejivfm—

a0 dBpvfm

50 dBpv/m : ™ ; -
: . g e ! ! { i H

40 dByv/m : :

Start 150.0 kHz Stop 30.0 MHz
Marker
: Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
Tscan | N1 1 537,75 kHz | §7.09 dBpv/m |

! B4/24/2019

L _J‘I-[ | Measuring... HENNRNRD W& 12:09:030M G
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COMPLIANCE ACCREDITED

WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

Appendix A (continued)
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),

ISED RSS-GEN, Issue 4 (continued)
A.2. Spurious Radiated Emissions (150 kHz to 30 MHz), Fundamental = 908.4 MHz

A.2.2. Measurement Results — Perpendicular Antenna

Receiver | ey

RBW (CISPR) 9 kHz ™MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP 6!
Input 1 DC  Att 10 dé8 Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 908.4 Per Scan @1Pk Max

FCC PART 15,209 BELOW 30 MHZ 1 MHz ' BEEE S
100 dBjivfm=— - : — T

f s

50 dBpv/m

40 dBpv/m

Start 150.0 kHz Stop 30.0 MHz

Marker |
Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result |i
Scan | N1| 1 750,75 kHz | 54,61 dBpv/m )

! 04/24/2019
L _:'-[ ) Measuring...  WRANNANER W0 1222550 M 7

A.2.3. Measurement Results — Ground Parallel Antenna

Receiver | ey

RBW (CISPR) 9 kHz ™MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP 6!
Input 1 DC  Att 10 dé8 Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 908.4 G Par Scan @1Pk View

FCC PART 15,209 BELOW 30 MHZ 1 MHz ' BEEE S
100 dBjivfm=— - : — T

a0 dBpvfm

80 dBpv/m

60 dBpv/m

50 dBpv/m

W'\““

40 dBpv/m

Start 150.0 kHz Stop 30.0 MHz
Marker |
Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
Scan | N1| 1 1.1625 MHz | 51,35 dBuv/m |
W
L _J‘I-[ | Measuring... " GHNNNNNED W 1210408 P 0
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COMPLIANCE ACCREDITED

WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

Appendix A (continued)
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),
ISED RSS-GEN, Issue 4 (continued)
A.3. Spurious Radiated Emissions (30 MHz to 1 GHz), Fundamental = 908.4 MHz
A.3.1. Measurement Results — Horizontal Antenna

Receiver | —

RBW (CISPR) 120 kHz ™T 10 ms 0006 ANT CHASE BICONILOG CHAMBER 1002 Ch
Input 1 AC ALt 0 dé  Preamp ON  Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 908.4 H Scan @ 1Pk View
100 MHz ]

a0 deyv/m

80 deyvim

70 dByivfm

60 dBpv/m

50 dBpv/m

FITZ-::‘E;B‘J‘: .

30d Bufm TR

v L R,
20 dBuv/m : ot

B T " i i fill

Start 30.0 MHz Stop 1.0 GHz
Marker
: Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
| Scan | N1 1 227.79 MHz 23.81 dBpv/m |
w
L JU T Messuring.. GRARINRAD WO s

A.3.2. Measurement Results — Vertical Antenna

Receiver | o
RBW (CISPR) 120 kHz MT 10 ms 0006 ANT CHASE BICONILOG CHAMBER 1002 Ch
Input 1 AC Att 0deé Preamp ON Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 908.4 V Scan @1Pk View
3 100 MHz
90 dBwv/m
20 dBuvfm
70 dBpvfm
60 dBpv/m
H | [..
50 dBuv/m :
] j ]
Fcciss,, . [
oo :
30 dBpv/m
! f,,w—“ ‘
20 dBpvim H H :
R g |
4 : : : W ! ? ! 2
1 i ! - (\‘J_M Fi
Start 30.0 MHz Stop 1.0 GHz
(Marker
|_Diagr | Type | Ref | Trc | Stimulus | __Response | Function | Function Result |
[ scan | N1 1| 30.09 MHz 12.87 dBpV/m |

N | Measuring... mmnﬁ 09:36:07 AM )
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 183-18 Issue Date: 4/30/2019
Appendix A (continued)
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),
ISED RSS-GEN, Issue 4 (continued)
A.4. Spurious Radiated Emissions (1 GHz to 10 GHz), Fundamental = 908.4 MHz
A.4.1. Measurement Results — Horizontal Antenna

Spectrum | %’

Ref Level 70.02 depv/m Offset -6.00 d& & RBW (CISPR) 1 MHz

j ALt 0 de & SWT 56 ms VBW 10 MHz  Mode Sweep Input DC
TOF
183-19 Building 36 Z-Wave Bridge Spurious Emissions 908.4 H @ 1Pk View
M2[1] 46.38 dBuV/m
9.94870 GHz
65 dBpvim M1[1] 36.34 dBpV/m
2.72500 GHz
60 dBuv/m
55 dapvym -
D1 54.020 dBpvfr
50 depv/m
!
45 deuvi/m

40 depv/m

Start 1.0 GHz

5001 pts Stop 10.0 GHz
m !
| | Measuring... “““Iﬁ = ;u“mugll ‘&/f

A.4.2. Measurement Results — Vertical Antenna

Spectrum | —

Ref Level 70.02 dBuv/m Offset -6.00 dB & RBW (CISPR) 1 MHz

o Attt 0dB & SWT 56 ms vBw 10 MHz  Mode Sweep Input DC
TOF
183-19 Building 36 Z-Wave Bridge Spurious Emissions 208.4 V @1Pk View
mM2[1] 46.51 dBpV/m
9.96670 GHz
65 dBpvim mM1[1] 40.67 dBpV/m
2.72500 GHz
60 dBp\/m
55 dBuvim

D1 54.020 dBpv/m

50 dBpv/m

45 dBpvfm

40 dBpvfm

35 dBpv/m

5 dBuv/m

Start 1.0 GHz 5001 pts Stop 10.0 GHz

L JU ] Measuring...  WMAMANAED W6 R
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

Appendix B
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),
ISED RSS-GEN, Issue 4 (continued)
B.1. Spurious Radiated Emissions (10 kHz to 150 kHz), Fundamental = 916.0 MHz
B.1.1. Measurement Results — Parallel Antenna

Receiver | 7
RBW (CISPR) 200 Hz ™MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP
Input 1 DC At 10 dé Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 916 Par Scan @ 1Pk View
' ' T 100 kHz
130 depv/m -
FCC PART 15,209 BELOW 30 MHZ
120 dBpv/m — = e
110 dByv/m — e
100 depvim:
90 dBpv/m
M1 :
AP B
“““P‘M&V\Aﬂw :
70 deuv/m -
i MW"’ NM
60 depvim - H i, w
. : g : ; ek
50 dByv/m H H ™
40 dBpv/m
30 depv/m
Start 10.0 kHz Stop 150.0 kHz
Marker |
Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
Scan | Ni| 1 10,75 kHz | B0.39 dBpvV/m ]
W
L _J‘I-[. 7 Measuring... EEENNNEED W 10:41:24 84 7

B.1.2. Measurement Results — Perpendicular Antenna

Receiver | 7
RBW (CISPR) 200 Hz ™MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP
Input 1 DC At 10 dé Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 916 Per Scan @ 1Pk View
' ' ! 100 kHz
130 depv/m -
FCC PART 15,209 BELOW 30 MHZ
120 dBuv/m — = e
110 dByv/m — e
100 depvim:
a0 dBypv/m :
M1 i
ool M
70 dBuv/m : e .
60 dBpv/m - ol M
50 dBuVm | ! : : : [, |
40 dBpv/m
30 depv/m
Start 10.0 kHz Stop 150.0 kHz
Marker |
Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
Scan | Ni| 1 12.05 kHz | B0.82 dBpv/m ]
W
L _J‘I-[. ] Heasuring... " (HENNNNED W6 10:44:30 AN 0

Page 36 of 40

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



Z ®

COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

Appendix B (continued)
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),

ISED RSS-GEN, Issue 4 (continued)
B.1. Spurious Radiated Emissions (10 kHz to 150 kHz), Fundamental Freq. = 916.0 MHz

B.1.3. Measurement Results — Ground Parallel Antenna

" o
Receiver | 7
RBW (CISPR) 200 Hz M™T 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP
Input 1 DC At 10 dB Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 916 Gnd Par Scan @ 1Pk View
' : : ] 100 kHz
130 depvifm: .
FCC PART 15,209 BELOW 30 MHZ
120 dBpv/m T e
110 dByv/m — e
100 depvim:
90 dBpv/m
M1 H
o dBA
Ay A, : ! 3
70 devfm T, ‘“*M |
: Aoy, {
60 dBpv/m " : v e, i
: : it S
50 deyv/m
40 dBuv/m
30 dBpv/m
Start 10.0 kHz Stop 150.0 kHz
Marker
: Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result |
T Scan | N1 1 10,4 kHz | 80.24 dBpv/m |
Bil | deasuring...  @ERRNRNAD WG brakact i)

B.2. Spurious Radiated Emissions (150 kHz to 30 MHz), Fundamental = 916.0 MHz
B.2.1. Measurement Results — Parallel Antenna

Receiver | ey

RBW (CISPR) 9 kHz ™MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP 6!
Input 1 DC At 10 dé8 Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 916 Par Scan @ 1Pk View

FCC PART 15, ; A0MHE

100 dejivfm-

9 BELOW 30 MHZ 1 ke

a0 dBpvfm

80 deyv/m
\\M S
60 dBpvfm ;Wth :
] %M":E\a : : b ]
50 devfm : _ e mw ——
5 i i ; iy kb
40 dBpv/m -
Start 150.0 kHz Stop 30.0 MHz
Marker
: Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result |
Tscan | N1 1 908.25 kHz | 52,84 dBpv/m |
L _T[ | Measuring... WHENNRNED W [T
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COMPLIANCE ACCREDITED

WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

Appendix B (continued)
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),

ISED RSS-GEN, Issue 4 (continued)
B.2. Spurious Radiated Emissions (150 kHz to 30 MHz), Fundamental = 916.0 MHz

B.2.2. Measurement Results — Perpendicular Antenna

Receiver | ey

RBW (CISPR) 9 kHz ™MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP 6!
Input 1 DC  Att 10 dé8 Preamp OFF Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 916 Per Scan @ 1Pk View

FCC PART 15,209 BELOW 30 MHZ 1 MHz ' BEEE S
100 dBjivfm=— - : — T

a0 dBpvfm

&0 dn““"""m_ "M
50 dewv/m : S i e
: ] ! ] 7 ; [ I T R :
: : _ s CMIWOAS T T IPRTITH W
40 dBuv/m -
Start 150.0 kHz Stop 30.0 MHz
Marker |
Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
Scan | N1| 1 462.75 kHz | 57.87 dBpv/m |
! B4/24/2019
L _J‘I-[ | Measuring... " GHNNNNNED W 12T oM

B.2.3. Measurement Results — Ground Parallel Antenna

Receiver | ey

RBW (CISPR) O kHz MT 10 ms 1002 Chamber Antenna Cable 0210 EMCO LOOP 6!
Input 1 DC At 10 d8 Preamp OFF  Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 916 G Par Scan @ 1Pk View
FCC PART 15,209 BELOW 30 MHZ 1 MHz ' ; BEEE S
100 dBVm— : : — :
a0 dBpvfm
80 dBpv/m
70 depiv/m

&0 dn.f,:l.\.“\"“ ; :

: M1 ! : L
by i frda, W : i "
50 deuv/m i . g '“MM :MM\_: j ;
' g . . 5 st o S5 MO WP

40 dBpv/m

Start 150.0 kHz Stop 30.0 MHz
Marker |
Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result |i
Scan N1| 1 1.39875 MHz 50,12 dBuv/m |

L _J‘.'[ | Measuring... '““lii [ °|l|=”!§!‘lml| y
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 183-18 Issue Date: 4/30/2019

Appendix B (continued)
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),
ISED RSS-GEN, Issue 4 (continued)
B.3. Spurious Radiated Emissions (30 MHz to 1 GHz), Fundamental = 916.0 MHz
B.3.1. Measurement Results — Horizontal Antenna

Receiver | —

RBW (CISPR) 120 kHz ™T 10 ms 0006 ANT CHASE BICONILOG CHAMBER 1002 Ch
Input 1 AC  Att 0dB Preamp ON_Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 916 H Scan @ 1Pk View
: 100 MHz :
a0 dByv/m
80 dBpv/m
70 dBpv/m
60 dBuv/m
i : iy
50 dBpv/m - : - : i
Fccise, b
oo

30 dBpv/m M"“
20 dBuv/m T ; i =
§ T PV !

1 Hrr A g, : | IJ‘iIr«.r-u.w/u ;T‘
”. . M'hw' VM”MMM { [—

Start 30.0 MHz Stop 1.0 GHz
Marker |
Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
Scan | N1| 1 30.21 MHz | 13.03 dBpv/m |
W
L _J‘I-[. ] Heasuring... " (HENNNNED W6 00:19:15 AM

B.3.2. Measurement Results — Vertical Antenna

Receiver | 7
RBW (CISPR) 120 kHz ™MT 10 ms 0006 ANT CHASE BICONILOG CHAMBER 1002 Ch
Input 1 AC At 0dB_Preamp _ON_Step TD Scan
183-19 Building 36 Z-Wave Bridge Spurious Emissions 916 V Scan @ 1Pk View
: 100 MHz %
20 deyv/m _
80 dBpvfm :
70 dBpv/m
60 dBpiv/m :
i : iy
50 dBpv/m . ; - : i
Fccise,/! s i
o oo i
30 dewiv/m wx”""‘“”
20 dBuvfm : e f
y W“M 3
+ - ! F2
e i s s v g e S 71
Start 30.0 MHz Stop 1.0 GHz
Marker |
Diagr | Type | Ref | Trc | Stimulus | Response | Function | Function Result ||
Scan | Ni| 1 30.15 MHz 14,97 dBpV/m ]
W
L _J‘I-[. | Heasuring... HENNNNRD We 00:15:02 AM
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COMPLIANCE
WORLDWIDE
Test Number: 183-18

Appendix B(continued)
Spurious Radiated Emissions, 30 kHz to EUT 10™ Harmonic (15.249, Section (d)),
ISED RSS-GEN, Issue 4 (continued)

B.4. Spurious Radiated Emissions (1 GHz to 10 GHz), Fundamental = 916.0 MHz
B.4.1. Measurement Results — Horizontal Antenna

Spectrum |

Ref Level 70.02 dBpv/m
e ALt

B

|ACCREDITED|

TESTING CERT #1673.01

Issue Date: 4/30/2019

&

Offset -6.00 dB & RBW (CISPR) 1 MHz
0de & SWT sEms  VBW

60 dBpv/m

10 MHz  Mode Sweep Input DC
TOF
183-19 Building 36 Z-Wave Bridge Spurious Emissions 208.4 H @1Pk View
m2[1] 46.26 dBpV/m
9.70040 GHz
65 dBpvim mM1[1] 38.89 dBpV/m

2.74840 GHz

55 dBpv/m

D1 54.020 dBpv/m

50 dBpv/m

45 dBpvfm

M2

40 dBpvfm

35 dBpv/m-

5 dBuv/m

Start 1.0 GHz 5001 pts Stop 10.0 GHz
L _J‘I ) Measuring..  GERNEHCED W 14:20:34 0
B4.2. Measurement Results — Vertical Antenna
Spectrum | —
Ref Level 70.02 dépv/m  Offset -6.00 dB & RBW (CISPR) 1 MHz
o Attt 0dB & SWT 56 ms vBw 10 MHz  Mode Sweep Input DC
TOF
183-19 Building 36 Z-Wave Bridge Spurious Emissions 208.4 V.PNG @1Pk View
m2[1] 46.65 dBpV/m
9.98830 GHz
65 dBpv/m mMi[1] 38.67 dBpV/m

60 dBpv/m

2.74840 GHz

55 dBpv/m

D1 54.020 dBpv/m

50 dBpv/m

45 dBpvfm

40 dBpvfm

35 dBpv/m-

5 dBuv/m

Start 1.0 GHz

JU

L

5001 pts Stop 10.0 GHz
| Measuring... iilll“li i i!,!,:ﬂl,lg,l y

Page 40 of 40

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



