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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Johnson Controls, Inc.
507 East Michigan Street
Milwaukee, WI 53202, USA
EUT DESCRIPTION: Vibration Sensor
MODEL.: WVS-1000

SERIAL NUMBER: Radiated: 1811-002D3, 1811-002CA
Conducted: 1811-002B5, 1811-002CE

DATE TESTED: 2018-10-23 to 2018-11-08

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Compliant
ISED RSS-247 Issue 2 Compliant
ISED RSS-GEN Issue 5+A1 Compliant

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating compliance with
the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not considered unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC will
constitute fraud and shall nullify the document. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the U.S. government.

Approved & Released Prepared By:
For UL LLC by:
Jeffrey Moser Brian T. Kiewra
Operations Leader Project Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05

IC: 279A-WVS100

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment

Reporting ANSI C63.10 Section

See Comment Duty Cycle purposes only 11.6.

) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) RSS-247 5.2 (a) |6dB BW Compliant None.

15.247 (b) (3) RSS-247 5.4 (d) |Output Power Compliant None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) |PSD Compliant None.

15.247 (d) RSS-247 5.5 Conducted Spurious Emissions Compliant None.

15.209, 15.205 g?g_GEN 8.9, Radiated Emissions Compliant None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Compliant None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15: 2020, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance
v05r02, KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5 + Amendment 1: 2019,
and RSS-247 Issue 2:2017.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, North Carolina 27709, USA and 2800 Perimeter Park Dr., Suite
B, Morrisville, North Carolina 27560, USA. The following table identifies which facilities were
utilized for radiated emission measurements documented in this report. Specific facilities are
also identified in the test results sections.

12 Laboratory Dr.

2800 Perimeter Park Dr.

Site Code: 2180C

[0 Chamber ARTP

North Chamber

O Chamber C RTP

] South Chamber

The above test sites and facilities are covered under FCC Test Firm Registration # 703469.
Chambers above are covered under Industry Canada company address and respective code.

UL LLC (RTP), CABID 0067, is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES

The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%

RF output power, conducted 1.3 dB (PK) 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 3.05dB

All emissions, radiated 4.88 dB
Temperature 2.26°C
Humidity 6.79%

DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.

5.1. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a device to collect vibration data via vibration sensor and save the captured data to
computer or send it to cloud by WiFi or cellphone. BLE connection used to configure device and
network.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE 3.57 2.28

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PCB antenna, with a maximum gain of 0.5 dBi.
6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v0.0.13.
The test utility software used during testing was OS vB43

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18 GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power and PSD as
worst-case scenario.

Radiated emissions between 1GHz and 18GHz were performed with the EUT set to transmit at
the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was

determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo T470 PFOzV66P NA
Vibration Sensor CTC ACC199-149 1027 NA
1/0 CABLES

1 uUSB 1 USB ¢ uUSB <3m Data and charging
2 Audio 1 3.5mm Audio Audio <3m None
3 Sensor 1 5pin barrel Proprietary <3m Connects to vibration
sensor
TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.

SETUP DIAGRAMS

Please refer to R12239019-EP4 for setup diagrams
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section 11.6

6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 (PKPM1)
PSD: ANSI C63.10 Subclause -11.10.2 (Peak PSD)

Emissions in non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

General Radiated Emissions: ANSI C63.10:2013 Sections 6.3 — 6.6

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

8. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Equil%ment Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2018-01-02 | 2019-01-02
30-1000 MHz
ATO0073 'I:ztberir:jnSroadband gg?sl Sciences JB3 2018-08-06 | 2019-08-06
1-18 GHz
Double-Ridged
AT0072 Waveguide Horn ETS Lindgren 3117 2018-04-30 | 2019-04-30
Antenna, 1 to 18 GHz
18-40 GHz
ATO0076 Horn Antenna, 18- ARA MWH-1826/B 2017-10-10 | 2018-10-31
26.5GHz
Gain-Loss Chains
N-SACO1 | Sanioss sting: 0.009- | yqrigus Various 2018-09-06 | 2019-09-06
N-SACO2 | SAnass sting: 25 varioys Various 2018-05-20 | 2019-05-20
N-SACO3 | Sar-ossstring: 1- Various Various 2018-03-23 | 2019-03-23
N-SACO4 | Sarnloss sting: 18- yarigus Various 2018-09-30 | 2019-03-31
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2018-04-04 | 2019-04-04
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024690 Environmental Meter | Fisher Scientific 15-077-963 2016-12-21 | 2018-12-21

Note - All Radiated testing performed prior to 2018-10-31.
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

Test Equipment Used - Wireless Conducted Measurement Equipment

Eqml%ment Description Manufacturer Model Number Last Cal. Next Cal.
Conducted Room 1
T177 Agilent

(PRE0079253) Spectrum Analyzer Technologies E4446A 2018-04-12 | 2019-04-12

PWMOO1 RF Power Meter Keysight N1912A 2018-05-30 | 2019-07-30

Technologies
Peak and Avg Power Keysight

PWS007 Sensor, 50MHz to 6GHz |  Technologies E9323A 2018-05-30 | 2019-05-31
SN 161024885 Environmental Meter Fisher Scientific 15-077-963 2016-12-23 | 2018-12-23

Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Eqml%ment Description Manufacturer Model Number Last Cal. Next Cal.
Coax cable, RG223, N-

CBL087 male to BNC-male, 20-ft. Pasternack PE3W06143-240 | 2018-06-19 | 2019-06-19

s/n 160938893 | Environmental Meter Fisher Scientific 14-650-118 2016-11-02 | 2018-11-02
LISN, 50-ohm/50-uH, 2- | Fischer Custom| FCC-LISN-50-25-2-

LISNOO3 conductor, 25A Com. 01-550V 2018-08-21 | 2019-08-21
PRE0101521 EMI Test Receiver 9kHz-| Rohde &

(75141) 7GHz Schwarz ESCI 7 2018-08-22 | 2019-08-22

TL0OA yansent Limiter, 0.009- 1 com-Power | LIT-930A 2018-06-13 | 2019-06-13

CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA

Note: Line Conducted testing performed prior to 2018-11-02.
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
BLE 0.388 0.626 0.620 62.03% 2.07 2.576
DUTY CYCLE PLOTS
i Keysight Spectrum Analyzer - Swept SA E‘li/\é‘
M RL | RF [so0n bcC | [ | sense:INT] | ALIGN AUTO | 11:22:47 PM Oct 23, 2018
Marker 3 A 625.796 ps | Avg Type: Log-Pwr TRACE[: 53 5 ¢
PNO: Fast -»—~ 1rig: FreeRun TYPE[ WMWY
IFGain:Low #Atten: 10 dB pET|P PPPPP
10 dBidiv. Ref 106.99 dBpV
Log
7.0 .
o7.0
70
B7.0
570
70
7.0
270
17.0
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.800 ms (1001 pts)
[MKRIMODE[TRCISCLL X | ¥ [ FUNCTION [ FUN FUNCTION VALUE i
1 N t 72.60 us 85.72 dBuV
2 A1 t (a) 388.2 us (A) -0.01dB
3 A t (A) 625.8 us (A) 0.01dB
4
5
6
7
8
9
10
11 °
« ]
MSG [fy/sTaTUs
DUTY CYCLE BLE
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REPORT NO:

R12239019-E4

FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

9.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0587
Middle 2440 1.0604
High 2480 1.0574
¥ Agilent 15:24:85 Oct 29, 2018 RL Measure 3 Agilent 15:16:12 0Oct 29, 2018 L Measure
| |
Ch Freq  2.482 CHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
APwE.9(101218),12015/46882, MOR-CON1 APu8.9(161218),120815/40882, MOR-CONL
Ref 28 dBm #Atten 30 dB Ref 26 dBm #ftten 30 dB
#5amp T Dccupied BH #Samp I I T Occupied BH|
Loy [ Lag I I |
18 I 16 | | |
ey ot T I EAT R BT B/ & IR T
Offst N ACP Offst g1 11 ACP
11.6 | 116 ’ e
4B LA - - a8 } } - - -

i ‘ | i i ‘ i i Multi Carrier, ‘ ] i ‘ Multi Carrier
Center 2.482 080 GHz Span 2 MHz Power Center 2.440 608 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sween 100 ms (1001 prs) #Res BH 18 kHz #\JBH 56 kHz #Sweep 100 ms (1001 prs)

Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  93.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
1.0587 MH=z ® dB -26.00 dB 1.06@84 MH=z x dB -26.00 dB
Transmit Freq Error  -11.925 kHz Pofg Transmit Freq Error  -12.531 kHz 1Hofrg
% dB Bandwidth 1.281 MHzx o % dB Bandwidth 1.275 MHz* i
| |
- Agilent 15:12:08 Oct 29, 2018 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
APw8.9(101218),12015/ 40882, MOR-CON1
Ref 2@ dBm #Htten 39 dB
#3amp T I I I I Occupied B
Log I | | | |
10 — | I I I |
orvee L1l it ACP
11.6 Ly [
dB | | ORI
I I I I Multi Carrier
Center 2.430 808 GHz Span 2 Mz Power
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 pts) P s
ower Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
1.0574 MHz ® dB -26.90 dB
Transmit Freq Error  -12.112 kHz lﬂofrg
% dB Bandwidth 1.279 MHzx v
|

HIGH CHANNEL
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a)(2)
RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6510 0.5
Middle 2440 0.6600 0.5
High 2480 0.6600 0.5
% Agilent 19:03:48 Oct 26, 2818 L Measure 3 Agilent 19:11:17 Oct 26, 2018 L Measure
APw8.9(101218),12015/46882, MOR-CON1 a Mkrl 651 kHz| APvE.9(101218),12015/40882, MOR-CONI a Mkrl 660 kHz
Ref 38 dBm #Htten 40 dB 8.311 dB Meas Off| Ref 38 dBm #fAtten 40 dB 0.135 dB Meas Off|
#Peak #Peak
Log Log
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
116 i® 4 115 1R
dB [ G2 Occupied BW dB & Occupied BH
] ul}
i o
il I
WPivg ACP “Pvs ACP
20 20
ML 52 Multi Carrier| ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AA
f;;)@k Power Stat géék Power Stat
5 ccof| | |sm CCDF
Center 2,402 0 GHz Span 3 Mz horel | |center 2.423 008 oz Snan 3 Wiz Jtore
#Res BH 180 kHz #BH 300 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 308 kHz Sweep 1 ms (1801 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 19:15:53 Oct 26, 2018 L Measure
APw8.9(101218),12015/ 48852, MOR-CONL a Mkrl 668 kHz|
Ref 3@ dBm #Atten 46 dB -6.216 dB Meas Off
#Peak
Lag
1 Channel P
ey annel Power
Offst
11.6 1R
dB L] ES Occupied BW
o}
o
m
WP ACP
28
ML 52 Multi Carrier,
S3F Power,
AA
£0f)
Power Stat
550k
Sop CCDF
Center 2.450 000 CHz Span 3 Mz 1”‘;{2
#Res BH 108 kHz #UBH 360 kHz Sweep 1 oms (1001 pts)
|
HIGH CHANNEL
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

9.4.

LIMITS

OUTPUT POWER

FCC §15.247 (b) (3)

IC RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 3.02 30 -26.980
Middle 2440 3.57 30 -26.430
High 2480 3.50 30 -26.500

TEST INFORMATION

Test Date: 2018-10-25
Project No: 12239019
Tested By: 40882
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS

The cable assembly insertion loss of 11.6 dB (including 10 dB pad and 1.6 dB cable) was

entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency AV power
(MHZz) (dBm)
Low 2402 2.69
Middle 2440 2.86
High 2480 2.94

TEST INFORMATION

Test Date: 2018-10-25
Project No: 12239019

Tested By: 40882
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REPORT NO: R12239019-E4

FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

9.6.
LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) | (dBmv3kHz)| (dBm/3kHz) (dB)
Low 2402 -11.729 8 -19.73
Middle 2440 -11.606 8 -19.61
High 2480 -11.664 8 -19.66
3 Agilent 19:07:22 Oct 26, 2018 L Measure 3 Agilent 13:13:13 0Oct 26, 2618 L Measure
AP8.9(181218),12015/ 46882, MOR-CON1 Merl 2.481 952 GHz APYB.90101218),12015/ 40882, MOR-CONL Mkrl 2.439 952 GHz
Ref 28 dBm #Htten 30 dB -11.729 dBm Meas Off Ref 26 dBm #Atten 30 dB —11.606 dBm Meas Off
#Peak #Peak
Log Log
16 18
ey Channel Power| Y Channel Power
Offst Offst
11.6 1 11.6 1
dB Occupied BW dB Occupied BH
] DI
- 3-@
m m
i ACP| «Phivg ACP
108 188
4 Multi Carrier| ML 52 Multi Carrier
53 [ Power| $3 FS Power|
AR AA
£ £
Power Stat Power Stat
50k 50k
Sup CCDF Sun CCDF
Center 2.462 000 GHz Span 2 Mz 1”‘;{‘3 Center 2.046 060 GHz Span 2 Mz 1"‘0’{‘;
#Res BH 3 kHz #WBH 9.1 kHz  Sweep 212.3 ms (1081 pts) #Res BH 3 kHz #YBW 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3 Agilent 19:19:56 Oct 26, 2018 L Measure
APvE.9(101218),12015/40882, MOR-CONL Mkrl 2.479 950 GHz
Ref 28 dBm #Atten 30 dB -11.664 dBm Meas Off
#Peak
Log
19 Channel Power
dB/
Offst
11.6 1
dB Occupied BH
ul}
2
i
“PRug ACP
166
ML 52 Multi Carrier
$3 F Power|
AA
f;%k Power Stat
v CCDF|
Center 2.438 888 CHz Spen 2 Mz 1”‘0’{2
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

9.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
#  Agilent 19:08:86 Oct 26, 2018 L Measure 3% Agilent 17:51:87 Nov 8, 2018 L Measure
APB.8(101218),12015/ 46882, MOR-CONL Mkrl 2,461 98 GHz] APvS.1(110618),12015,/ 40882, MOR-CONZ Mkrd  25.134 GHz|
Ref 28 dBm #Htten 30 dB 3.41 dBm Meas Off Ref 38 dBm #Atten 48 dB -27.58 dBm Meas Off
#Peak T #Peak ‘
Log 1 Log ‘
1g Channel Power 19 5 Channel Power
dB/ dB/
Offst Offst
116 115 |
dB Occupied BW dB PS Occupied BH
] Dl 2 & YA
S166 -166 &
dBm dBm
#PAvg ACP #PAvg ACP
Center 2.400 00 GHz Span 18 MHz . : Center 13.015 GHz Span 25.97 GHz . :
#Res BH 100 kHz WIBH 308 kHz Swoep 1 ms (1081 proy || MM cg{,ug; #Res BH 108 kHz WEH 300 Kz Swesp 2,482 5 (8192 proy || I c;';::g
Marker  Trace Typa W Axis fAnplitude Marker  Trace Type W iz fnplitude
1 L Frea 2.481 95 GHz 2.41 dEm 1 1 Frag 2482 Biiz 1,44 dBn
z L F 2.488 G GH. 45,43 dB 2 o F 4804 G -42.48 dB
3 IE5 Frea 5406 B8 it 43 dn Powerc%t[;g 3 o Freq 72206 ks 38734 Powerc%t;Ft
4 1y Freq 26.134 GHz -27.58 dBm
More More
1of2 1 of 2|
| |
# Agilent 19:13:57 Oct 26, 2618 L Measure ¥ Agilent 19:14:37 Oct 26, 2018 L Measure
APB.8(101218),12015/ 46882, MOR-CONL Mkrl 2,439 98 GHz] APYB.90101218),12015/ 40882, MOR-CONL Mkrd  25.271 GHz|
Ref 26 dBm #Atren 30 dB 3.43 dBm Meas Off Ref 30 dBm #ftten 40 dB -27.97 dBm Meas Off
#Peak #Peak ‘
Log Log ‘
1g Channel Power| 16 ) Channel Power
dB/ dB/
Offst Offst
11.6 11.6
dB Occupied BW dB o || Occupied BW
DI ] B Ty
-16.6 -16.65 b e
dBm dBm
WP ACP “Pfiv ACP
ML 82 " " Center 13.815 GHz Span 25.97 GHz " "
53 F Hulti cg{,ug; #Res BM 100 kHz WEH 300 Kz Sweep 2482 5 (3187 prop || TN CF?;:::;
Jaral Marker  Trace Type W e finplitude
o Coe o mm e
' Power Stat red - 2 —he. u Power Stat
50k 3 5] F 7.328 GH -38.52 dB
Sup CCDF] 1 <5 F:E; 26.271 EH; -27.97 daz CCDF
Center 2.440 08 GHz Span 16 Tz frore Jtore
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts)
| |
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REPORT NO: R12239019-E4

FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

# Agilent 19:20:58 Oct 26, 2018 L Measure & Agilent 19:21:53 Oct 26, 2018 L Measure
APw8.8(191218),12915/ 40582, MOR-CONL Mkrl 2.479 98 GHz] APw8.90101218),12015/ 40582, MOR-CON1 Mkrd  25.927 GHz|
Ref 28 dBm #Htten 30 dB 3.44 dBm Meas Off| Ref 36 dBm #Atten 40 dB -28.88 dBm Meas Off|
#Peak #Peak ‘
Log 2, Log ‘
L Channel P Lo : Channel P
-y annel Power B/ annel Power,
Dffst Dffst
11.6 11.6
dB Occupied BW dB ° Occupied BH
] é o} 2 3 LA
166 155 [ :
dBm dBm
ACP) ACP
#PAvg #PHvgy
Center 2.483 50 GHz Span 10 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz #IBH 300 khz Sweep 1 ms CLOBL proy || "I cpagu:? #Res BH 108 kHz WEH 300 K4z Sweep 2482 5 (8192 proy || I C;';:::ﬁ
Marker  Trace Type % Axic Anplitude Marker  Trace Type W Axis Anplitude
1 1y Freq 2.479 98 GHz 3.44 dBn 1 (&5 Frag 2.480 GHz 1.15 dBm
2 [¢5) Fi 2.485 18 GH: -49.51 dB 2 1y F 4.966 GH: -42.32 dB
3 1) F::: 2.483 58 BH: -51.54 HE: Powerc%tna; 3 1y F:z; 7.448 EH; -349.61 dEx PowercsctDaFt
4 (&8} Freg 25,827 BHz —-28.88 dBm
More| More
lof2 1of2
| |
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REPORT NO: R12239019-E4

FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 -88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement below
1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT distance is 3
meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to transmit in a
continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range, 9 kHz for
peak detection measurements or 9 kHz for quasi-peak detection measurements for the 0.15-30 MHz
range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak detection measurements
for the 9 to 150 kHz range. Peak detection is used unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 30
kHz for peak measurements.

For average measurements above 1GHz, the resolution bandwidth and video bandwidth are set as
described in ANSI C63.10:2013 for the applicable measurement. The particular averaging method used
for this test program was RMS.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the channel with
the highest output power and PSD was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.

3D antenna use - For below 30MHz testing, investigation was done on three antenna orientations
(parallel, perpendicular, and ground-parallel).

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that specified in
the regulations; however, an attempt should be made to avoid making measurements in the near field.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification
OFS and chamber correlation testing had been performed and chamber measured test result is the worst
case test result.
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

10.1. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZETeit Facility: UL Morrisville 24 Oct 2818 20:36:41
- Restricted Bondedge
= Project Numker: 12239819
e Clicnt: Johrson Controls
Test Locaticn: N-SAC
Mode: 17X, BLE, 2482MHz
155 Tested by: 11993 / 46726
9=
82 m
% Peak Limi<z (dBulU/m) J \\
3 78
w
Z
€5 /{ \\
55 Average Limiz (dBuly/m) /} \\
A /A
45 PRI TP 4WM%MWWMWWWJ | Mot
35 ﬂ A 3
2.31 18.5MH=z/ 2.415
Freguency (GHz)
Range (62 REWUB fafttn Det/ivg Type Susep Pto #owpoiliods  Labal Rangs (GHz) REU/VRU Ref/Attn  Det/fvy Type Sueep Fio  Hwpe/lode Lobel
1:2.31-2.415 IM(=3B)/ 31 1g7/18 PEAK/Pur AvgCRNS)  ZEmsectAuto) GB88  MAXH Horizontal | 2:2.31-2.415 TM(-6dB) /3M 1€7/18 AVER/Pur Avg(RMS)  2@nsecCAuto) 6088 JEATAVG Harizontal -
Low CH Bondedge — H.TST Rev .5 26 Oct 2016
Frequency| Metfer AT0072 Amp/Cbl/Fltr/Pad bc Corretfted AvFra?ge Margin|Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det AF (dB) Corr | Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) (dB) 8
1 ***¥239| 3439 | Pk 32 -24.5 0 41.89 - - 74 -32.11| 124 150 H
2 *¥**¥237| 39.2 Pk 31.8 -24.5 0 46.5 - - 74 -27.5 124 150 H
3 * ** 239 | 24.67 |RMS 32 -24.5 2.07 | 34.24 54 -19.76 - - 124 150 H
4 * **237| 30.39 |RMS| 31.8 -24.5 2.07 | 39.76 54 -14.24 - - 124 150 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12239019-E4 DATE: 2021-02-05

FCC ID: OEJ-WVS100 IC: 279A-WVS100
VERTICAL RESULT
|oeTest Facility: UL Morrisville 24 Oct 2018 2B:54:52
Restricted Bandedge
- Pro ject Number: 12239819
11 Client: Johnson Controls
“est Location: N-SAC
Mode: 1TX, BLE, 24M2MHz
185 “ested byt 11993 / 46726
95
85
R Peck Limit (dBuU/m)
3 75
3
65
55 Average Limit CdBul/ml
:
4l:
4 b
35 2
2.31 : : : 18.5MHz/ 2.415
Frequency (GHz)
Range (GHz) REL/UB Ref/Atin  Det/fvg Tpe Sueep Pts #Sups/Mode Label Ronge (Hz) REWABU Ref/Atin Det/fvg Tupe Sueep Pte #Supe/Mode Label
Low CH Bandedge - U.TST Rev 9.5 26 Dct 2016
Meter AT0072 DC |Corrected| Average . - PK . Haiohel
Marker Fre(g:ez;\cy Reading| Det AF Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m '()::::\I;Ilr:; Margin l-\(z[l)r:l'lst)h n(::')"Polarity
(dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) (dB) 8
1 ***¥239| 34.53 | Pk 32 -24.5 0 42.03 - - 74 -31.97| 162 204 Vv
2 * ** 237 40 Pk 31.8 -24.5 0 47.3 - - 74 -26.7 162 204 Vv
3 * **¥ 239 | 24.65 |RMS 32 -24.5 2.07 | 34.22 54 -19.78 - - 162 204 Vv
4 ***237| 31.53 |RMS| 31.8 -24.5 2.07 40.9 54 -13.1 - - 162 204 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

Test Facility: UL Morrisville 24 Det 2818 21:59:12
Restricted Bandedge
Project Number: 12239819

15 Clisnt: Johneon Controls
“est Location: N-SAC

Mode: 1TX, ELE, 248@MHz
185 “ested by: 11993 / 46726

125

Feok Limit (dBul/im

CdBulU/m)
~J
[

Averoge Limit (dBul/m)

55
" ' ‘ “ | ' [T TR TR IO PO TR PN e w TWATRRT NI 1 YTy
A\ AN -
2.46 18, 3MHz/ 2.563

Freguency (GHz)

Range (GHz) RBL/UBI Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode  Lobel Ronge (GHz) REL/VBL Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode  Label
112,46-2.563 1MC-BdB) /M 187/18 PEAK/Pur Avg(FM3)  Bmeec(futo) BEEB  MAXH Harizonta| 2:2.46-2 563 1M (-6 /3 187/18 AVER/Pur Avg(RMD)  2Bmsec(futc) 6008  JABTAVG Herizentol -|
H gh C4 Bandedge - H.TST Rev 9.5 26 Oct 2616
Frequency| Metfer AT0072 Amp/Cbl/Fltr/Pad bc Corretfted AerraTge Margin|Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Corr | Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) (dB) 8
1 * *¥*2.484| 37.54 | Pk 324 -24.4 0 45.54 - - 74 -28.46 133 105 H
2 * *¥*2.496| 38.14 | Pk 32.3 -24.4 0 46.04 - - 74 -27.96 133 105 H
3 * *¥*2.484| 25.52 [RMS| 32.4 -24.4 2.07 35.59 54 -18.41 - - 133 105 H
4 * *¥*2.496| 26.27 [RMS| 32.3 -24.4 2.07 36.24 54 -17.76 - - 133 105 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

VERTICAL RESULT

|oeTest Facility: UL Morrisville 24 Oct 2018 22:12:39
- Restricted Bandedge
- Pro ject Number: 12239819
11 Client: Johnson Controls
“est Location: N-SAC
Mode: 1TX, BLE, 2480MHz
185 “ested byt 11993 / 46726
95
85
e
=~ Feak Limit CdBul/im)
3 75
3
65
55 Averoge Limit (dBul/m)
| z
45}y % A
4
35 bt Smrarcmaminnteettt LN g 128
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REL/UB Ref/Atin  Det/fvg Tpe Sueep Pts #Sups/Mode Label Ronge (Hz) REWABU Ref/Atin Det/fvg Tupe Sueep Pte #Supe/Mode Label
H gh C4 Bandedge - U.TST Rev 9.5 26 Dct 2016
Frequency| Metfer AT0072 Amp/Cbl/Fltr/Pad bc Corretfted AerraTge Margin|Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Corr | Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) (dB) 8
1 * **2.484| 38.23 | Pk 32.4 -24.4 0 46.23 - - 74 -27.77 | 287 124 Vv
2 * **2.496| 37.77 | Pk 32.3 -24.4 0 45.67 - - 74 -28.33| 287 124 Vv
3 * **)A484| 25.78 |RMS| 32.4 -24.4 2.07 | 35.85 54 -18.15 - - 287 124 Vv
4 * **2.496| 26.91 |RMS| 32.3 -24.4 2.07 | 36.88 54 -17.12 - - 287 124 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

_T==x Facility: UL Morrisvi le

24 Cot 2218

1€:23:51

Radiated Emissions

Froject Mumber: 2239819

3-Meters

185 Client! Johnscn Controls
Test Location: N-3AC
VMode: 1TX, BLE, 2482MHz
95 Teswed hy: 11593 / 46726
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
~ Avg Limit (cBul/m)
55

Frequercy (GFz)

13

FRBL/U3W

Range (BF2)
1:1-3 IM(-6d3)/ 38k

Ref/Attn Det/fng Tupe
137418 PEA</Pur AvglRMS)

FBU/VBL
THC-GclB) /38K

Label
Hor i zontal

Ref/Attn  Det/fvg Ty
87/8 PEAK/Pur A

oups/Fadz

Ronge (6H2)
MAxXH 3:3-18

Sicep Pts
T7nsecliuo)  6EA

P Suzep
wg(RHS)  S74ncec(hutc) 18k MK

Labe!|

Pts  Foups/Mode
H Harizonza

FCC PartiEC 2.4GHz RSE.TST

Rev 9.5 26 Oct 2616

HORIZONTAL

11,Tasz Facility: UL Morrisvi le 24 Cet 2318 f€:23:51
Radiated Emissions 3-Meters
— Fraject Number: '2239819
18 Client! Johnscn Controls
Test Location: N-3AC
Vode: 1TX, BLE, 2482MHz
95 Teswed hy: 11593 / 46726
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
~ Avg Limit (cBul/m)
55
1z la
o
a5 o] 15
gld 1 13 fa)
8 ga o o
o
33 .
o3
1 13 18
Frequercy (GFz)
Range (BFz) FRBL/U3W R=f/fttn  Det/fivg Tupe Sueep Pts  4Sups/¥ads  Label Ronge (6Hz) FBU/VBL Ref/fttn  Det/fvg Type Swzep Pts  #Swps/Mode Lobel

FCC PartiEC 2.4GHz RSE.TST

Rev 9.5 26 Oct 2616

VERTICAL
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

RADIATED EMISSIONS

Frequency Metfer AT0072 Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit |Margin |Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuVv/m) (dB)

1 *1.272 42.8 PK2 29.2 -25.9 0 46.1 - - 74 -27.9 171 231 H
*1.272 25.1 |MAvl 29.2 -25.9 2.07 30.47 54 -23.53 - - 171 231 H
2 *1.287 | 46.25 | PK2 29.3 -25.8 0 49.75 - - 74 -24.25 177 259 H
*1.287 | 26.23 | MAv1 29.3 -25.8 2.07 31.8 54 -22.2 - - 177 259 H
3 * ** 1.354| 47.16 | PK2 29.3 -25.5 0 50.96 - - 74 -23.04 177 313 H
* ** 1.353| 25.95 | MAvl 29.3 -25.5 2.07 31.82 54 -22.18 - - 177 313 H
4 * ** 1.577| 49.28 | PK2 27.9 -24.7 0 52.48 - - 74 -21.52 100 245 H
* ** 1.576| 24.53 | MAvl 27.9 -24.7 2.07 29.8 54 -24.2 - - 100 245 H
5 2.104 37.77 Pk 31.1 -24.6 0 44.27 - - - - 0-360 | 102 H
6 2.434 33.46 Pk 32.3 -24.5 0 41.26 - - - - 0-360 | 102 H
7 9.607 39.74 Pk 36.9 -28 0 48.64 - - - - 0-360 | 199 H
8 * **1.224| 41.15 | PK2 28.9 -26.1 0 43.95 - - 74 -30.05 220 282 Vv
* *%1.222| 25.35 | MAvl 28.9 -26.1 2.07 30.22 54 -23.78 - - 220 282 Vv
9 *1.291 | 39.89 | PK2 29.2 -25.8 0 43.29 - - 74 -30.71 240 128 Vv
*1.289 | 25.17 | MAv1 29.3 -25.8 2.07 30.74 54 -23.26 - - 240 128 Vv
10 *** 134 | 43.58 | PK2 29.3 -25.6 0 47.28 - - 74 -26.72 228 262 Vv
* ** 1.338| 25.84 | MAvl 29.2 -25.6 2.07 31.51 54 -22.49 - - 228 262 Vv
11 * ** 1.578| 45.49 | PK2 27.8 -24.7 0 48.59 - - 74 -25.41 111 208 Vv
* ** 1.578| 24.75 | MAvl 27.8 -24.7 2.07 29.92 54 -24.08 - - 111 208 Vv
13 * **2274| 39.43 | PK2 31.7 -24.5 0 46.63 - - 74 -27.37 205 220 Vv
**x 2274 30 MAv1 31.7 -24.5 2.07 39.27 54 -14.73 - - 205 220 Vv
15 9 40.52 | PK2 36.2 -28.6 0 48.12 - - - - 265 155 Vv
9 30.38 | MAv1l 36.2 -28.6 2.07 40.05 - - - - 265 155 Vv
12 2.109 42.51 Pk 31.2 -24.5 0 49.21 - - - - 0-360 | 199 Vv
14 2.434 38.55 Pk 32.3 -24.5 0 46.35 - - - - 0-360 | 199 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

MID CHANNEL RESULTS

UL Morrisvi le

_Tesz Facility:

23 Cet 2218

2z:28:52

Radiated Emissions

Froject Mumber: 2239819

3-Meters

185 Client! Johnscn Controls
Test Location: N-3AC
Vode: 1TX, BLE, 2448MHz
95 Teszed by: 11593 / 46726
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
~ Avg Limit (cBul/m)
55

1 13 18
Frequercy (GFz)
Range (B2 REL/VA Ref/Attn  Det/frg Type Sieep Pts  fowpe/fadz  Label Ronge (o) FEW/UE Ref/Attn  Det/Avg Tpe Sueep Pt Foups/fode Lobe
14153 IMC-6e)/38k 12718 PEAS/Pur AvglRIS)  futo 6638 MK Horizontal | 3:3-18 (-6 /36K 8770 PEAK/Pur Avg(RIS)  Aut> 18 MAKH Harizonza
11,Tasz Facility: UL Morrisvi le 23 Cet 2318 Z2z:28:52
Radiated Emissions 3-Meters
— Fraject Number: '2239819
18 Client! Johnscn Controls
Test Location: N-3AC
Vode: 1TX, BLE, 2448MHz
95 Teswed hy: 11593 / 46726
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
~ Avg Limit (cBul/m)
55
11
= o
! - B F i
s] = @ 2 Q
o /
B 0
3D T
o3
1 13 18
Frequercy (GFz)
Range (B2 V] Ref/Attn  Det/Arg Type Sieep Pt fowpe/fadz  Label Ronge (M) FEW/UE Ref/Attn  Det/ivg Tupe Sueep Pt Foups/fode Lobe

VERTICAL
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

RADIATED EMISSIONS

Frequency Metfer AT0072 Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit |Margin |Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuVv/m) (dB)
1 * **1.051| 48.32 | PK2 27.1 -27.2 0 48.22 - - 74 -25.78 180 137 H
* **1.05| 25.98 | MAv1 27.1 -27.2 2.07 27.95 54 -26.05 - - 180 137 H
2 * **1.345| 47.77 | PK2 29.3 -25.6 0 51.47 - - 74 -22.53 179 197 H
* **1.344| 26.7 |MAvl 29.3 -25.6 2.07 32.47 54 -21.53 - - 179 197 H
4 *** 4763 42.25 | PK2 34.1 -32.1 0 44.25 - - 74 -29.75 105 330 H
***4.764| 30.35 | MAvl 34.1 -32.1 2.07 34.42 54 -19.58 - - 105 330 H
3 2.408 35.1 Pk 32 -24.5 0 42.6 - - - - 0-360 | 102 H
5 9.76 34.38 Pk 37 -27.3 0 44.08 - - - - 0-360 | 199 H
6 * ** 1.346| 44.61 | PK2 29.3 -25.5 0 48.41 - - 74 -25.59 159 180 Vv
* ** 1.344| 26.23 | MAvl 29.3 -25.6 2.07 32 54 -22 - - 159 180 Vv
7 * ** 1.534| 42.74 | PK2 27.9 -24.9 0 45.74 - - 74 -28.26 163 227 Vv
* ** 1.536| 24.77 | MAvl 28 -24.9 2.07 29.94 54 -24.06 - - 163 227 Vv
9 * **2.835| 40.11 | PK2 32 -23.8 0 48.31 - - 74 -25.69 173 251 Vv
* **2835| 25.17 | MAvl 32 -23.8 2.07 35.44 54 -18.56 - - 173 251 Vv
10 5.76 37.91 Pk 34.7 -31.5 0 41.11 - - - - 0-360 | 199 Vv
11 9.76 37.01 Pk 37 -27.3 0 46.71 - - - - 0-360 | 102 Vv

*

PK2 - Maximum Peak

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

MAv1 - Maximum RMS Average
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

HIGH CHANNEL RESULTS

~Test Focility: UL Morrisville 24 Oct 2818 22:25:19
Radioted Emissions 3-Meters

105 ETDJEDF Number: 12239819
ient: Johnson Controls
Test Location: N-SAC
Mode: 1TX, BLE, 248@MHz
95 Tested by: 11883 / 46726

1

85

Peak Limit (dBulU/m)

75

CdBul/m)
a
J

Avg Limit (dBul/m)

55
g
=
4 29 v
i ) Qo )
BEMWWF PRI s
25
1 18 18
Frequency (GHz)
Range () REU/UBH Ref/Attn  Det/fvg Tupe Suoep Pto  5ups/Mode Lobol Range (6> REW/UBH Ref/Atin Det/fvg Typs Secep Pte ¥oupo/liode Labe
1:1=3 HC-BdB)/38k  187/18  PEAK/Pur Avg(RIS)  7insec(iuto) 608 HAWH Horizonta 3:3-18 1H(-68)/ 3k 87/8 PEFK/Pir g (RIS S7dnsec(futo) 18k MAXH Horizonta
FCC Part15C 2.4GHz RSE.TST Rev 9.5 26 Oct 2016
HKTESL Focility: UL Morrisville 24 Oct 2818  22:25:19
Rodioted Emissions 3-Meters
= Pro ject Number: 12239819
18 Client: Johnson Controls
Test Location: N-SAC
Mode: 1TX, BLE, 2488MHz
95 Tested by: 11993 / 46726
8’:
Peak Limit (dBulU/m)
7':
‘e
3 65
5 6
@
- ) ;
- Avg Limit (dBul/m)
55
9
_ olg 4
4 ) 2
8 11 =]
6 7 9
35 i 7
25
1 18 18
Frequency (GHz)
Range (GH) REU/UBH Ref/Attn  Det/fvg Tupe Suep Pto  5ups/Mode Lobol Range (6> REW/BH Ref/Rtin  Det/fvg Typs Secep Pte #oupo/liode Labe
FCC Part1SC 2.4GHz RSE.TST Rev 9.5 26 Oct 2016

VERTICAL
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

RADIATED EMISSIONS

Frequency Metfer AT0072 Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit |Margin |Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuVv/m) (dB)
2 * ** 1.578| 46.59 | PK2 27.8 -24.7 0 49.69 - - 74 -24.31 108 236 H
* ** 1.579| 25.14 | MAvl 27.8 -24.7 2.07 30.31 54 -23.69 - - 108 236 H
3 * **2352| 40.17 | PK2 31.7 -24.5 0 47.37 - - 74 -26.63 350 106 H
* **2352| 32.53 | MAvl 31.7 -24.5 2.07 41.8 54 -12.2 - - 350 106 H
1 * **1.334| 43.81 | PK2 29.1 -25.6 0 47.31 - - 74 -26.69 177 276 H
* ** 1.335| 25.49 | MAvl 29.1 -25.6 2.07 31.06 54 -22.94 - - 177 276 H
6 * **1.344| 44.89 | PK2 29.3 -25.6 0 48.59 - - 74 -25.41 224 252 Vv
* ** 1.345| 25.71 | MAvl 29.3 -25.6 2.07 31.48 54 -22.52 - - 224 252 Vv
7 * ** 1.575| 46.12 | PK2 27.9 -24.7 0 49.32 - - 74 -24.68 113 289 Vv
* ** 1.577| 24.51 | MAvl 27.9 -24.7 2.07 29.78 54 -24.22 - - 113 289 Vv
9 * **2352| 43.87 | PK2 31.7 -24.5 0 51.07 - - 74 -22.93 203 207 Vv
* **2352| 39.06 | MAvl 31.7 -24.5 2.07 48.33 54 -5.67 - - 203 207 Vv
8 2.106 34.59 Pk 31.1 -24.6 0 41.09 - - - - 0-360 | 199 Vv
4 2.448 33.92 Pk 32.2 -24.5 0 41.62 - - - - 0-360 | 103 H
10 2.448 37.38 Pk 32.2 -24.5 0 45.08 - - - - 0-360 | 199 Vv
11 5.76 37.61 Pk 34.7 -31.5 0 40.81 - - - - 0-360 | 199 Vv
5 9.92 43.09 Pk 37.1 -27.8 0 52.39 - - - - 0-360 | 102 H
12 9.92 3331 Pk 37.1 -27.8 0 42.61 - - - - 0-360 | 199 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average

Page 30 of 39

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL:(919) 549-1400




REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

10.2. WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 0.009 to 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular data are
the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz and 30 m from 490
kHz — 30 MHz) to the measurement distance to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any spurious
emissions be below the level of the intentionally transmitted signal. The extrapolation factor for the limits
were 40*Log (specification distance / test distance).

The below 30 MHz limits in CFR 47, Part 15, Subpart C, paragraph 15.209 (a), are identical to those in
RSS-GEN Section 8.9, Table 6, since the measurements are performed in terms of magnetic field
strength and converted to electric field strength levels (as reported in the table) using the free space
impedance of 377Q. For example, the measurement frequency 11.1 kHz resulted in a level of -16.33
dBuV/m, which is equivalent to -16.33 - 51.5 = --67.83 dBuA/m, which has the same margin, -63.03 dB, to
the corresponding RSS-GEN Table 6 limit as it has to be 15.209(a) limit.

7BTe5t Foacility: UL Morrisville 2819 Jul 8 17:26:85
RF Emissions
= it Y L
Test Location: S-SAC
Mode: 1TX, BLE, Worst Case
a6 Tested by: 11993
—
34 S S FUC TS TR0 LTRIE T TG
E - \\ [ \l
2 T~
LT Bty
S “,\wﬁ r«i
>
ER wu%
° - 18
—14].+4 =.3
_26 ™ %m 1 Moty
-38 WW
o] I i @ 38
Frequency (MHz)
Range (MHz) RBL/UBL Ref/Attn  Det/fvg Type Sueep Pts  #Sups/Mode Lobel Ronge (MHz) RBU/VBY Ref/Attn  Det/Avg Type s #Swps/Mode Lobel
1:.089-.15 280(-6dB) /3K 187/18 PEAK Vot Avg 2Bmsec(futo) 2082 MAXH 8 degrees
2:.15-.49 k(-6cB)/ 108k  97/10 PEAK/Volt Avg 2nsec(Auto)  28d2  MAXH 8 degrees. 7:.889-.15 2000-6dB)/ 3k 187/18 PEAK/Uolt Avg 2 MAXH Flat
3:.49-38 Ok(-6cB)/108k  97/10 PERK/Uolt Avg 16meec(Auto) T4k MAXH 8 degrees 8:.15-.49 9k(-6dB)/1@Bk  97/18 PEAK/Uolt Avg {274 X Flat
9:.49-38 9k(-6dB)/ 188k 97/18 PEAK/Uolt Avg MAXH Flat
FCC 15.289 Below 38MHz TST Rev 9.5 12 Jun 20819
Marker | Frequency| Meter | Det | AT0079 | Cbl (dB) | Dist. Corr. Corrected QP/AVG PKFCC | Worst- | Azimuth [Antenna
(MHz) Reading AF Factor (dB) Reading FCC15.209 | 15.209 | case (Degs) Face
(dBuv) (dB/m) dB(uVolts/meter) Limit Limit | Margin
(dBuV/m) [(dBuV/m)| (dB)
4 .0111 45.77 Pk 17.8 1 -80 -16.33 46.7 66.7 -63.03 | 0-360 Off
1 .05604 40.32 Pk 115 1 -80 -28.08 32.63 52.63 | -60.71 | 0-360 On
7 .30589 41.49 Pk 10.6 1 -80 -27.81 17.89 37.89 -45.7 0-360 Flat
2 .62913 36.82 Pk 10.8 1 -40 7.72 31.63 - -23.91 | 0-360 On
8 .63334 37.99 Pk 10.8 1 -40 8.89 31.57 - -22.68 | 0-360 Flat
3 .87155 34.52 Pk 10.8 1 -40 5.42 28.8 - -23.38 | 0-360 On
9 1.21726 31.27 Pk 11 2 -40 2.47 25.9 - -23.43 | 0-360 Flat
5 1.21831 29.89 Pk 11 2 -40 1.09 25.89 - -24.8 0-360 Off
6 20.51811 16.56 Pk 9.8 .8 -40 -12.84 29.54 - -42.38 | 0-360 Off
10 24.36205 18.99 Pk 9.2 .8 -40 -11.01 29.54 - -40.55 | 0-360 Flat
Pk - Peak detector
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REPORT NO: R12239019-E4

FCC ID:

OEJ-WVS100

DATE: 2021-02-05

IC: 279A-WVS100

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

q[TSit Fozility: UL Morrisville 25 Dez 2818 16:27:81
Radiated Emissians - 3 Meters
- Project Nunke~: 12239819
85 Client: Johrson Controls
Test Locat cn: N-SAC
Mode: 17X, BLZ, Worst Case
75 Tested by: 11393 / 46726
65
E
2 55
L
b
>
45 . T
~ = UrRTmrlagutymr I
3 5
A 5 Q
g 3 4
Y 1
? 2
25 " 9
MM"‘MW MW
15 Py My T—_—
MWMNMWM Wl UL
c
36 183 1868
“reguency (MHz)
Range () REUVE Ref/itn Det/ivg “gre Sweep Fts  $oupsMade  Label Ronge (M) ] T/t Jet/Avy Tgpe e Pis Foups/Mode  Lebel
1:33-208 IZECEB)/H 9I/10 PEW/LogPur-Lidso lmsec(Futo)  4BOB  HACH Hor-izontal | 3:208-1008 1ZBRC-BBI/ M 3718 EK/LogRur-Video Insec(huio) 882 MAMH Her izoatal
FCC 2ar- 15C 36-14¢@MHz with RBs for D75.TST Rev 9.5 26 Oct 2816
q[TSit Fozility: UL Morrisville 25 Dez 2818 16:27:81
Radiated Emissians - 3 Meters
= Project Nunke~: 12239819
85 Client: Johrson Controls
Test Locat cn: N-SAC
Made: 1TX, BLZ, Worst Case
75 Tested by: 11393 / 46726
65
E
2 55
L
b
>
45 . T
~ = UrRTmrlagutymr I
3 18
3 1
5 35 .
2 g 3 =
g o
~ 9
25 &
15
c
36 183 1868
“reguency (MHz)
Range (W) REUE Ref/itn Det/ivg “gre Sweep Fts  $oupslade  Label Ronge () ] T/t Jet/Avy Tgpe £ Pis Foupe/Mode  Lebel
FCC 2ar- 15C 36-14¢@MHz with RBs for D75.TST Rev 9.5 26 Oct 2816

VERTICAL
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REPORT NO: R12239019-E4 DATE: 2021-02-05

FCC ID: OEJ-WVS100 IC: 279A-WVS100
Meter Corrected L . . .
Marker Frequency Reading | Det AT0073 ACF Amp/Cbl (dB) | Reading QPk Limit Margin | Azimuth | Height Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) (Degs) | (cm)
2 * *%264.3084 | 37.39 Pk 19.3 -29.7 26.99 46.02 -19.03 | 0-360 102 H
5 * *¥%961.899 32.8 Pk 29.5 -25.6 36.7 53.97 -17.27 | 0-360 198 H
1 216.3021 41.16 Pk 17.4 -30 28.56 46.02 -17.46 | 0-360 102 H
3 509.0402 37.48 Pk 24.1 -28.5 33.08 46.02 -12.94 | 0-360 198 H
4 526.9925 35.45 Pk 24.4 -28.2 31.65 46.02 -14.37 | 0-360 198 H
7 * *%113.4491| 35.77 Pk 19.4 -30.7 24.47 43.52 -19.05 | 0-360 102 \Y
9 * *%263.8083 | 35.67 Pk 19.3 -29.7 25.27 46.02 -20.75 | 0-360 199 \Y
11 * *¥%984.3019| 30.1 Pk 29.7 -25.3 34.5 53.97 -19.47 | 0-360 199 \Y
6 59.4389 47.44 Pk 13.8 -31.3 29.94 40 -10.06 | 0-360 102 \Y
8 143.3343 42.25 Pk 19.3 -30.6 30.95 43.52 -12.57 | 0-360 102 \Y
10 526.5424 39.81 Pk 24.4 -28.2 36.01 46.02 -10.01 | 0-360 102 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK - Peak
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REPORT NO: R12239019-E4
FCC ID: OEJ-WVS100

DATE: 2021-02-05
IC: 279A-WVS100

10.3.

WORST-CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

11,Tasz Facility: UL Morrisvi le 27 Cet 2318 fz:31:22
Rodioted Emissions 3-Meters
_ Froject Number: '2239819
18 Client: Johneen Controls
Test Location: N-SAC
Vode: 1TX, BLE, Uarsw Case
g5 Teswed hy: 11693 / 46726
a5
75 Peok. Limit. LdELL/m]
‘e
S
3 =]
[aa}
o
55 Avsroge Limit (cBulU/md
45

o5
13 26.5
Freguercy (CFz)
Range (62) [EE Ref/Attn  Det/frg Type Sicop Pts foupe/fods  Labal Ronge GHz) FBUU Ref/Attn  Det/vg Type Suscp Pls  Foupo/liode Label
1118-25.% NGB B2 PEAG/Fur Avg(RIS)  fBnsecCiuse) 18k HAKH Hor i zontal
FCC RSE 1€_to_£6-56Hz_DTS.TST Rev 9.5 26 Oct 2616
11,Tasz Facility: UL Morrisvi le 27 Cet 2318 fz:31:22
Rodioted Emissions 3-Meters
_ Froject Number: '2239819
18 Client: Johneen Controls
Test Location: N-SAC
Vode: 1TX, BLE, Uarsw Case
g5 Teswed hy: 11693 / 46726
a5
75 Peok. Limit. LdELL/m]
‘e
S
3 =]
@
-
55 Avsroge Limit (cBulU/md
a5
4 5 &
1
o5
13 26.5
Freguercy (CFz)
Ronge (62) N Ref/Attn  Dot/frg Tupe Siomp Pts foupe/fods  Labal Ronge (GHz) FBUUL Ref/Attn  Det/Avg Type Suscp Pls  Foupo/liode Lobel
2:'6-26.5 M5B 992 PEAK/Pur Avg(RIS)  fmecChute) 18k M lertical

FCC RSE 1€ to _z6-56Hz DTS.TST

Rev 9.5 26 Oct 2616

VERTICAL
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REPORT NO: R12239019-E4 DATE: 2021-02-05

FCC ID: OEJ-WVS100 IC: 279A-WVS100
Meter Corrected| Average . .. . . Lt b
Marker Frequency Reading| Det AT0076 AF| Amp/Cbl DC Corr Reading Limit Margin| Peak Limit (Margin|Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) | (dB) | (Degs) | (cm)

1 * *%21.148 | 48.15 | Pk 33 -39.8 0 41.35 54 -12.65 74 -32.65| 0-360 | 199 H

2 * *%22.487 | 46.36 | Pk 33.7 -39.2 0 40.86 54 -13.14 74 -33.14| 0-360 | 102 H

3 * ** 2393 | 46.51 | Pk 34 -38.9 0 41.61 54 -12.39 74 -32.39| 0-360 | 102 H

4 * *%20.826 | 47.39 | Pk 33.1 -39.8 0 40.69 54 -13.31 74 -33.31| 0-360 | 102 Vv

5 * *%22.093 47 Pk 33.8 -39.3 0 41.5 54 -12.5 74 -32.5 | 0-360 | 202 Vv

6 * ** 23,749 | 46.35 | Pk 34 -39 0 41.35 54 -12.65 74 -32.65| 0-360 | 300 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK - Peak
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.
RESULTS
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

11.1.1. AC POWER LINE HOST

LINE 1 RESULTS

(gpl==t Facility: Ul-Morrisville 30 Oct 2@18  12:27:58
Conducted RFI Uoltage
9 €1 5ne: Jobnaon Catrals
Test Location: CONDI
Mode: BLE Worst Case
[514] Tested by: 12015/408882
70
I
| E’B«wb QP Ty
I
2 o~
< 5p b B,
g BUG TR T
2 )
5 4p g 5
?2\4 v ‘M ﬁ
30 4 k4
A My | |
LI AETT ) AT
20 \ g iy g it Al ¢
! Y
| by
19 Wy
15 1 1z 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/Attn  Det/Avg Mode Sweep Pts  #Swps/Made  Label Range (MHz) RBU/UBU Ref/Attn  Det/Avg Mode Sweep Pia  #5ups/Mode Label
1:.15-38 G (-6dB) /- 82/18 Pk/Av 15/3kHz 9951 | URIT Line-L1
E 158K-38MHz FCC 15-267 Step Rcvr.TST Rev 9.5 28 Aug 2815
Range 1: Line-L1 .15 - 30MHz
Frequenc Meter Cbl/Limiter Corrected Margin Margin
Marker (I?/IHz) Y Reading | Det | LISN VCF (dB) (dB) Reading QP Limit (ng) Avg Limit (ng)
(dBuV) dBuV
1 .15533 36.38 Qp 2 10 46.58 65.71 -19.13 - -
2 .156 25.89 Av 2 10 36.09 - - 55.67 -19.58
3 .225 41.57 Pk 1 10 51.67 62.63 -10.96 - -
4 222 17.83 Av 1 10 27.93 - - 52.74 -24.81
5 456 28.1 Pk 0 10 38.1 56.77 -18.67 - -
6 444 113 Av 1 10 21.4 - - 46.99 -25.59
7 4.212 25.01 Pk 0 10.1 35.11 56 -20.89 - -
8 4.215 6.04 Av 0 10.1 16.14 - - 46 -29.86
9 7.806 20.99 Pk 1 10.2 31.29 60 -28.71 - -
10 7.806 6.32 Av 1 10.2 16.62 - - 50 -33.38
11 23.997 22.89 Pk 2 10.6 33.69 60 -26.31 - -
12 23.997 11.15 Av 2 10.6 21.95 - - 50 -28.05
Pk - Peak detector
Av - Average detection
Qp - Quasi-Peak detector
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REPORT NO: R12239019-E4 DATE: 2021-02-05
FCC ID: OEJ-WVS100 IC: 279A-WVS100

LINE 2 RESULTS

(gplest Facility: Ul-Morrisville 30 Oct 2@18  12:27:58
Conducted RFI Uoltage
9 €1 5ns: Jobnaon Cantrals
Test Location: CONDI
Mode: BLE Uorst Case
80 Tested by: 12815/40882
70
—
y 683 QP LT
)
£
- 5B AV T TE
>
2 15
T 4@
jﬁ G 2@3
3B 19 2]
2B L \ H‘ \‘ A I “@6 TV A il ; - .
N 2 \ |
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Frequency (MHz)
Range (MHz) RBU/UBW Ref/Atin  Det/Avg Mode Sweep Pts  4#Swps/Made  Label Range (MHz) RBU/UBU Ref/Attn  Det/Avg Mode Sweep Pia  #5ups/Mode  Label
E 158K-38MHz FCC 15-267 Step Rcvr.TST Rev 9.5 28 Aug 2815
Range 2: Line-L2 .15 - 30MHz
Meter L Corrected . .
Marker Fr((e:nl:azr;cy Reading | Det | LISN VCF (dB) Cbl/(l(.;;;lter Reading QP Limit I\ll(erg)m Avg Limit I\ll(erg)m
(dBuV) dBuV
13 .153 48.21 Pk 2 10 58.41 65.84 -7.43 - -
14 .153 25.5 Av 2 10 35.7 - - 55.84 -20.14
15 .396 29.67 Pk 1 10 39.77 57.94 -18.17 - -
16 444 11.87 Av 1 10 21.97 - - 46.99 -25.02
17 .45 27.18 Pk 1 10 37.28 56.88 -19.6 - -
18 447 12.39 Av 1 10 22.49 - - 46.93 -24.44
19 2.892 19.19 Pk 0 10.1 29.29 56 -26.71 - -
20 2.892 5.56 Av 0 10.1 15.66 - - 46 -30.34
21 4.689 19.17 Pk 0 10.1 29.27 56 -26.73 - -
22 4.686 6.54 Av 0 10.1 16.64 - - 46 -29.36
23 21.06 24.28 Pk 2 10.6 35.08 60 -24.92 - -
24 21.03 2.58 Av 2 10.6 13.38 - - 50 -36.62
Pk - Peak detector
Av - Average detection
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REPORT NO: R12239019-E4 DATE: 2021-02-05
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12. SETUP PHOTOS

Please refer to R12239019-EP4 for setup photos

END OF TEST REPORT
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