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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Lutron Electronics CO INC

7200 Suter Rd

Coopersburg, PA, 18036-1249, US
EUT DESCRIPTION: Low voltage lighting control interface
MODEL: A-WN-D01-OCC/A-WN-D01-RF
BRAND: Lutron
SERIAL NUMBER: Non-Serialized

SAMPLE RECEIPT DATE: 2022-11-07

DATE TESTED: 2022-11-07 TO 2022-11-10
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + A1 + A2 Complies

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 taken into account 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.

Approved & Released For
UL LLC. By: Prepared By:

Brian Kiewra Noah Bennett
Project Engineer Electrical Engineer
Consumer Technology Division Consumer Technology Division
UL LLC. UL LLC.
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

2. TEST RESULTS SUMMARY

This report contains data/info provided by the applicant which can impact the validity of results.
UL LLC is only responsible for the validity of results after the integration of the data provided by

the customer. Below is a list of the data/info provided by the customer:
1. Antenna Gain and Type (Section 6.3)
2. Cable Loss (Section 9.4, 9.5)
3. Worst-Case data rates. (Section 6.5)
4. Operational Duty Cycle (Section 9.1)

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 Complies None.

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

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

15.209, 15.205 g?g'GEN 8.9, Radiated Emissions Complies None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Complies 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, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + A1 + A2, and RSS-247 Issue

2.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification # 0751.06, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration
Building
2800 Suite Perimeter Park Dr. Suite B uS0067 27265 825374
Morrisville, NC 27560, U.S.A
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

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 ULab

Radio Frequency (Spectrum Analyzer) 141.2 Hz

Occupied Channel Bandwidth 1.22%

RF output power, conducted 1.3 dB (PK)
0.45 dB (AV)

Power Spectral Density, conducted 2.47 dB

Unwanted Emissions, conducted 1.94 dB

All emissions, radiated 6.01 dB

Conducted Emissions (0.150-30MHz) - LISN 3.40 dB

Temperature 0.57°C

Humidity 3.39%

DC Supply voltages 1.70%

Uncertainty figures are valid to a confidence level of 95%.
54. 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: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a low voltage lighting control interface with integrated wireless communication. It
contains a RF transceiver and antenna that cannot be changed by the user. The device is used
as part of an integrated lighting system. The purpose of the wireless communication is to
receive commands and transmit status back to the control system.

Model A-WN-D01-OCC (tested model) includes an onboard PIR Occupancy Sensor so the
device can support native room occupancy scanning. The model number A-WN-D01-RF
utilizes the same PCB and wireless circuitry but the PIR circuit is not populated in
manufacturing. Testing on the A-WN-D01-OCC device covers the evaluation of the A-WN-
DO1-RF.

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 18.61 72.61

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:
The radio utilizes a permanently attached dipole antenna, with a maximum gain of 1.0 dBi.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 07910266.
The test utility software used during testing was Lutron Radio Certification GUI v1.2.

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 and data rate with highest output power
as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18 GHz 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 Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.

The EUT supports 2 data rates, 1Mbps and 2Mbps.
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

TX2-
Laptop HP 14-dk1003dx 5CG016B3DL | o oo o
EUT Power Lutron DFC-OEM-DBI N/A N/A
Supply
1/0 CABLES

1 AC 1 Type B Unshielded <3m Used to connect EUT
Power (NEMA 5-15)| Copper Wire power supply to AC Mains
TEST SETUP

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

SETUP DIAGRAMS

Please refer to R14558600-EP1 for setup diagrams
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

7. MEASUREMENT METHOD

On time and Duty Cycle: ANSI C63.10 subclause 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 Method PKPM1 Peak-reading power meter
Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a

gated RF average-reading power meter)
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11 and 6.10.4

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1 and 6.10.5

Radiated Spurious Emissions ANSI C63.10-2013 Section 6.3 - 6.6.

AC Power-line conducted emissions ANSI C63.10-2013 Section 6.2
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

8. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Wireless Conducted Measurement Equipment

Eqwl%ment Description Manufacturer Model Number | Last Cal. Next Cal.
HI0090 E”Viﬁggf”ta' Fisher Scientific 15-077-963 | 2022-07-20 | 2023-07-20
SA0025 Spectrum Analyzer Keysight N9030A 2022-05-02 | 2023-05-02

Technologies
Keysight _00- -09-
PWMO003 RF Power Meter | o 0o N1911A 2022-09-10 | 2023-09-10
Wideband Power Kevsight
PWS002 Sensor 50MHz- ysight N1921A 2022-09-27 | 2023-09-27
Technologies
18GHz
SMA Coaxial 10dB
226559 Attenuator 25MHz- CentricRF C18S2-10 2022-05-03 | 2023-05-03
18GHz
SOFTEMI Antenna Port uL Version 2022.8.16
Software
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 1)

Equip. ID

Description

Manufacturer

Model Number

Last Cal.

Next Cal.

0.009-30MHz

ATO0079

Active Loop
Antenna

ETS-Lindgren

6502

2022-09-12

2023-09-12

30-1000 MHz

ATO0066

Hybrid Broadband
Antenna

Sunol Sciences
Corp.

JB1

2022-03-01

2023-03-01

1-18 GHz

ATO0072

Double-Ridged
Waveguide Horn
Antenna, 1to 18

GHz

ETS Lindgren

3117

2022-05-11

2023-05-11

18-40 GHz

204704

Horn Antenna, 18-
26.5GHz

Com-Power

AH-626

2022-07-11

2023-07-11

Gain-Loss
Chains

C1-SACO1

Gain-loss string:
0.009-30MHz

Various

Various

2022-05-05

2023-05-05

C1-SAC02

Gain-loss string:
25-1000MHz

Various

Various

2022-05-05

2023-05-05

C1-SACO03

Gain-loss string:
1-18GHz

Various

Various

2022-05-05

2023-05-05

C1-SAC04

Gain-loss string:
18-40GHz

Various

Various

2022-05-05

2023-05-05

Receiver &
Software

197954

Spectrum
Analyzer

Rohde & Schwarz

ESW44

2022-04-14

2023-04-14

SA0026

Spectrum
Analyzer

Agilent

N9030A

2022-08-02

2023-08-02

SOFTEMI

EMI Software

UL

Version 9.5 (18 Oct 20

21)

Additional
Equipment used

200539

Environmental
Meter

Fisher Scientific

15-077-963
s/n 18474341

2022-10-05

2023-10-05
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

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

Eqml%ment Description Manufacturer| Model Number | Last Cal. | Next Cal.
CBLO087 Coax cable, RG223, N- | ook | PE3W06143-240 [2022-04-05(2023-04-05
male to BNC-male, 20-ft.
HI0091 Environmental Meter SE:Z:?;C 15-077-963  |2022-07-20|2023-07-20
LISN, 50-ohm/50-uH, Fischer FCC-LISN-50/250-
LISNOO3 250uH 2-conductor, 25A | Custom Com. 25-2-01 2022-08-01/2023-08-01
75141 EMI Test Receiver 9kHz-|  Rohde & ESCI 7 2022-08-03|2023-08-03
7GHz Schwarz
Transient Limiter, 0.009- Electro-
ATA222 100MHz Metrics EM-7600 2022-04-05|2023-04-05
CwW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

On time and Duty Cycle: ANSI C63.10 subclause 11.6
KDB 558074 Zero-Span Spectrum Analyzer Method.

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)
2.4GHz Band
BLE - 1Mbps 100.000 | 100.000 1.000 100.00% 0.00 0.010
BLE - 2Mbps 100.000 | 100.000 1.000 100.00% 0.00 0.010

Note: The manufacture has declared a real-life duty cycle of 22% over a 100ms window for
BLE. The correction factor, therefore, would be 20log(0.22) = -13.15dB. According to KDB
558074 D01, Question 3, Answer 3, Part C), this -13.15dB can be manually subtracted from
average measurements, when the duty cycle of the EUT in test mode is >98%. This correction
has been performed as applicable on radiated measurements in section 10.
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

B Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CONZ ==
L | RF |75 bC | [ | sEnsE:INT] | ALIGN AUTO  [01:42:44 PMNov 07,2022
[ ‘ #Avg Type: RMS TRACE[ 2325 6 Frequency
NEE PNO: Fast —— 1rig: FreeRun Avg|Hold: 11 TYPE[A ¥AARAA
| IFGain:Low #Atten: 30 dB DET|P
AMKr3 100.0 ms Auto Tune
{0 gl Ref 20.00 dBm 0.009 dB
100 § Center Freq||
noo 2.440000000 GHz
-10.0
<no Start Freq||
R 2.440000000 GHz
-40.0
-50.0
oo Stop Freq(]
o 2.440000000 GHz
70.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 8.000000 MHz
Auto Man
T FUNCTION WIDTH
| 1 A2 t (A) 100.0 ms (A) 0.009 dB
2 N t 0.000 s 8.555 dBm
A2 t (4l 100.0 ms (A) 0.009 dB Freq Offset
4 0 Hz
5 =
6
7
8
9
10 i
1 -
< m b
MSG STATUS
DUTY CYCLE BLE — 1Mbps
BE Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 @lﬂ/lﬁ_
L | RF [750 bC | [ [ SENSE:INT] | ALIGN AUTO  [02:19:33 PMNov 07,2022
[ | #Avg Type: RMS TRacE[ 2325 6 Frequency
NEE PNO: Fast —»~ 1rig: FreeRun Avg|Held: 111 TYPE|A HAAAAAAY
| IFGain:Low #Atten: 30 dB DET|P
Auto Tune|
AMkr3 100.0 ms
10 deiiy__Ref 20.00 dBm 0.000 dB
ogd
100 § Center Freq|]
0.00 2.440000000 GHz
-10.0
=no StartFreq|
00 2.440000000 GHz
-40.0
-50.0
.- Stop Freq||
' 2.440000000 GHz
-70.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 8.000000 MHz
Aut M
welwobd RS X | Y | FUNCION ] FUNCIoNwDI] S o
1 A2 t (A) 100.0 ms (A) 0.000 dB
2 N t 0.000 s 8.579 dBm
A2 t (4 100.0 ms (A) 0.000 dB Freq Offset
4 0 Hz
5 E
6
7
8
9
10 i
11 -
< m »
MSG STATUS
DUTY CYCLE BLE - 2Mbps

Page 15 of 58

UL LLC
12 Laboratory Dr. Research Triangle Park,

NC 27709 U.S.A.

This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919)-549-1400



REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

9.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS

9.2.1. BLE (1Mbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0400

Middle

2440

1.0427

High

2480

1.0380

& MOR-CON2 oo sl B B Y [E=S[EED
T [ ® [rma oc [ senseant ALIGN AUTO _[01:30:41 PMNov 07, 2022 L R 750 o0c [ SENsenT] [ IGNAUTO[01:47:04 PHNov 07,2022
[Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radio Std: None Frequency Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
— NFE == Trig: Free Run AvglHold: 20/20 == Trig: Free Run Avg|Hold: 20/20
#FGain:Low  #Atten: 30 dB Radio Device: BTS #FGainow  #Atten: 30 dB Radio Device: BTS
Ref Offset 9.9 dB Ref Offset 9.9 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
CenterFreq CenterFreq
0.00 2402000000 GHz 000 2.440000000 GHz
00 100
100 0
500 w0
500 600
700 700
Center 2.402 GHz Span 3 MHz CF Stej ICenter 2.44 GHz Span 3 MHz, CF Stej
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz| #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz|
|Auto Man| Auto. Man|
Occupied Bandwidth Total Power 21.2dBm [o] Bandwidth Total Power 20.9 dBm
1.0400 MHz FreqOffset 1.0427 MHz FreqOffset|
Transmit Freq Error -26.396 kHz OBW Power 99.00 % OHz Transmit Freq Error -28.182 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.289 MHz xdB -26.00 dB x dB Bandwidth 1.289 MHz x dB -26.00 dB
sc status usc status

502/44389,MOR-CON2

Keysight Spectrum Analyzer - AP2022.8.16,85- Lol
L R [750 0C | SeNseNT] ALIGN AUTO[01:58:47 PMNov 07,2022
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
NFE == Trig: Free Run ‘Avg|Hold: 20/20
#FGainiow  ¥Atten: 30 dB Radio Device: BTS
Ref Offset 9.9 dB
10 dBidiv Ref 20.00 dBm
Log
100 Center Freq|
10 i 2.480000000 GHz
100
200
00
400
800
Center 2.48 GHz Span 3 MHz. CF Step)
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms 300,000 kHz|
lAuto Man|
Occupied Bandwidth Total Power 20.8 dBm
1.0380 MHz Freqoffset|
Transmit Freq Error ~ -20.706 kHz ~ OBW Power 99.00 % oha
x dB Bandwidth 1.286 MHz xdB -26.00 dB

usc

lsratus|

HIGH CHANN

EL
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

9.2.2. BLE (2Mbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

2.0777

Middle

2440

2.0853

High

2480

2.0872

pectrum Analyzer - AP2022.8.16,85502/44389 MOR-CON2 [E=SE ectrum Analyzer - AP2022.816,85502/44389MOR-CON2 [E=N[rD
L [ ® _[ma oc [ senseanT ALIGN AUTO _[02:10:21 PMNov 07,2022 r [ 50 oc | I [ aonauio ] 2022
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
[ NFE == Trig: FreeRun AvglHold: 2020 NFE == Trig: Free Run Avg|Hold: 20/20
#FGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 9.9 dB Ref Offset9.9 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
oo CenterFreq| oo CenterFreq|
0 2402000000 GHz o 2.440000000 GHz
00 100
200 200
00 200
400 00
800 600
0 700
Center 2.402 GHz Span 6 MHz, CF Stey ICenter 2.44 GHz Span 6 MHz. CF Stej
#Res BW 51 kHz #VBW 160 kHz #Sweep 100 ms| 600.000 kH’: #Res BW 51 kHz #VBW 160 kHz #Sweep 100 ms| 600,000 kH‘;
Auto Man| Auto Man
Occupied Bandwidth Total Power 19.9 dBm O ied Bandwidtt Total Power 19.8 dBm
2.0777 MHz Freqoffset 2.0853 MHz Freqoffset
Transmit Freq Error ~ -25.651 kHz ~ OBW Power 99.00 % OHe Transmit Freq Error ~ -29.260 kHz ~ OBW Power 99.00 % oHe
x dB Bandwidth 2.592 MHz xdB -26.00 dB x dB Bandwidth 2.607 MHz xdB -26.00 dB
sc status usc. samus

B8 Keymon Specm Amer - APR0225 16 3502 4439 MOR-CONE
T e~

#IFGain:Low

RE 50 DC
[Center Freq 2.480000000 GHz
*‘ NFE -

SENSEINT]
Center Freq: 2.480000000
Trig: Free Run
#Atten: 30 dB

GHz

ALIGN AUTO

AvglHold: 20/20

ef Offset 9.9 dB

R
idiv Ref 20.00 dBm

e s
Radio Std: None Frequency
Radio Device: BTS

Center Freq|

2.480000000 GHz|

Center 2.48 GHz
#Res BW 51 kHz

#VBW 160 kHz

Span 6 MHz.
#Sweep 100 ms;

sTaTUS|

Occupied Bandwidth Total Power 19.5 dBm
2.0872 MHz

Transmit Freq Error -24.581 kHz OBW Power 99.00 %

x dB Bandwidth 2.609 MHz xdB -26.00 dB

CF Step)
600.000 kHz|

lAuto Man|

Freq Offset|
0 He|

HIGH CHANNEL
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

9.3. 6 dB BAN

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

DWIDTH

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

RESULTS

9.3.1. BLE (1Mbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.7020 0.5

Middle

2440

0.6990

0.5

High

2480

0.7020

0.5

= - X ON2 Lo & ) & Lo &
. w750 0C [ senseant ALIGN AUTO _[01:28:52 PMNov 07, 2022 Frequency L R (750 oc [ SENsENT] I IGNAUTO [01:45:19 P Nov 07,2022 Froquency
#Avg Type: RMS TRACE[ 2355 6 #Avg Type: RMS TrRacE[[55 55 6
JREHETE 2'40200,:12"“ GPHNé_ Wide == Trig: Free Ru AvgHod: 2020 b Center Freq 2.44000&200 GPHNg Wide == Trig: FreeRun AvGiHo: 2020 ™
IFGainiLow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 9.9 dB. Ref Offset9.9 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
00 2402000000 GHz 20 2.440000000 GHz
Y W 9
o 5t ) 00 'S
StartFreq StartFreq|
2400500000 GHz 2.438500000 GHz
oo StopFreq 109 StopFreq
2403500000 GHz 2.441500000 GHz
o CF Step e CF Step|
! 300.000 kHz| ! 300,000 kHz
Auto Man| jAuto Man
. Freq Offset| . Freq Offset|
’ 0Hz 0 Hz|
s0.C 600
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc status usc status
Keysight Spectrum Analyzer - AP2022.8.16,85502/44389,MOR-CON2 =)
L % [750 oC | NSEINT]
Center Freq 2.480000000 GHz | vg Type: Frequency
NFE PNO-Wide == Trig: Free Run AvglHold: 20/20
IFGain:Low  #Atten: 40 dB
Auto Tune
Ref Offset9.9 dB
10 dB/div  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
3/
o e 9
StartFreq
- 2.478500000 GHz
StopFreq
2.481500000 GHz
200
CF Step)|
300.000 kHz|
lAuto Man|
w00
Freq Offset
0 He|
800
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
s e
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

9.3.2. BLE (2Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low 2402

1.3920

0.5

Middle 2440

1.3800

0.5

2480

High

1.3800

0.5

=3

sTATUS|

HIGH CHANNEL
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B8 Keysight Spectrum Analyzer - AP20225.16,85502/44383 MOR-CON2 T=e B8 Keysight Spectrum Analyzer - AP20225.16,85502/44385 MOR-CON2 T le
[ [752_oc [ senseant ALIGN AUTO [ 02:08:40 PMNov 07, 2022 L R 750 DC | SENSENT] [ ALGNAUTO [02:20:47 PMiNov 07,2022
#Avg Type: RMS TRace[ -5 s | Frequency Center Freq 2.440000000 GHz #Avg Type: RMS TRACE[T 315 Frequency
Wids == Trig: FreeRun AvglHold: 20120 Ve[ NFE— PNO-Wide == Trig: FreeRun Avg|Hold: 20/20 TreElm
Gain:low  #Atten: 40 dB o=rlP IFGainlow ~ ¥Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 9.9 dB Ref Offset 9.9 dB
10 dgidiv - Ref 30.00 dBm 10 dBicdiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
()
A StartFreq N StartFreq
S0 2399000000 GHz oo 2437000000 GHz
Stop Freq Stop Freq|
2405000000 GHz 2.443000000 GHz
200 20
- CF Step ) CF Step)
b 600.000 kHz] 600.000 kHz
Auto Man| |Auto Man
100 00
0 Freq Offset| - Freq Offset|
’ 0 Hz| - 0 Hz|
Center 2.402000 GHz Span 6.000 MHz| Center 2.440000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
vsc status usa sTATUS
= Lo & sl
L w750 OC SenseanT] ALIGN AUTO _[02:30:08 PMNov 07, 2022 Froquency
C #Avg Type: RMS TRAGE[S 3 15 6
GG Er 2'48000:1200 G,,"Ng_ Wige == Trig: Free Run AveiHola: 2020 e
\FGain:Low  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 9.9 dB.
10 dBidiv Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
. )
>A< StartFreq|
2477000000 GHz
oo StopFreq
2.483000000 GHz
. CF Step
- 600.000 kHz|
lAuto Man|
a0
. Freq Offset|
’ 0 He|
Center 2.480000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
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REPORT NO: R14558600-E1

FCC ID:

JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

9.4.

LIMITS

FCC §15.247 (b) (3)

RSS-247 5.4 (d)

OUTPUT POWER

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 9.9 dB (including 9.65 dB pad and 0.25 dB cable) was

entered as an offset in the power meter.

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 85502/44389
Date: 11/7/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 18.57 30 -11.430
Middle 2440 18.47 30 -11.530
High 2480 18.26 30 -11.740
9.4.2. BLE (2Mbps)
Tested By: 85502/44389
Date: 11/7/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 18.61 30 -11.390
Middle 2440 18.44 30 -11.560
High 2480 18.19 30 -11.810
Page 20 of 58

UL LLC

12 Laboratory Dr. Research Triangle Park, NC 27709 U.S.A.

This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919)-549-1400



REPORT NO: R14558600-E1

FCC ID: JPZ0146

DATE: 2022-12-29

IC: 2851A-JPZ0146

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a gated average power meter.

The cable assembly insertion loss of 9.9 dB (including 9.65 dB pad and 0.25 dB cable) was
entered as an offset in the power meter.

RESULTS

9.5.1. BLE (1Mbps)

9.5.2. BLE (2Mbps)

Tested By: 85502/44389
Date: 11/7/2022
Channel Frequency AV power
(MHz) (dBm)
Low 2402 18.47
Middle 2440 18.37
High 2480 18.15
Tested By: 85502/44389
Date: 11/7/2022
Channel Frequency AV power
(MHz) (dBm)
Low 2402 18.50
Middle 2440 18.33
High 2480 18.08
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

9.6.1. BLE (1Mbps)

Channel | Frequency PSD Limit Margin

(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 1.697 8 -6.30

Middle 2440 1.624 8 -6.38
High 2480 1.368 8 -6.63

[B5 Keysight Spectrum Analyzer - AP20225.16,85502/44365 MOR-CON2 = o s B Keysight Spectrum Analyzer - AP20225.16,85502/44385, MOR-CON2 (=
L 750 _oc [ senseant ALIGN AUTO __[01:32:56 PMNov 07, 2022 L R [750 DC I SENSEINT] [ ALIGNAUTO [01:49:34 PMiNov 07,2022
) #Avg Type: RMS TRACE[T" 355 6 Frequency [Center Freq 2.440000000 GHz ] _. #Avg Type: RMS TRACE[T 235 6 Frequency
Wide == Trig: FreeRun AvglHold: 1001100 e NFE_ PNO:Wide —— Trig: Free Run AvglHold: 1001100 e
IFGainilow  #Atten: 40 dB verlP IFGain:Low #Atten: 40 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 9.9 dB Ref Offset9.9 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
00 e 00 —
O StartFreq O StartFreq|
2401473500 GHz 2439475500 GHz
oo Stop Freq| o i Stop Freq|
2402526500 GHz 2.440524500 GHz
o CF Step o CF Step|
: 106.300 kHz| - 104.900 kHz|
Auto Man| |Auto Man
- Freq Offset| - Freq Offset|
0 He| ) 0 Hz|
Center 2.4020000 GHz Span 1.053 MHz Center 2.4400000 GHz Span 1.049 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.67 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.53 ms (1001 pts)
sc status sc: status

E Keyeight Spectrum Analyzer - AP2022.8.16 85502/ 4339, MOR-CON2. T e )
T —

I SENSEANT] ALIGN AUTO 2022
el 35| Freauency
"

3 2 o
(Conter Freq 2450000000 GHe o = i Freeun AvglHold: 1001100
IFGainlow  ¥Atten: 40 dB

Auto Tune|

Ref Offset 9.9 dB
10 dBidiv Ref 30.00 dBm
og

CenterFreq
2480000000 GHz]

0 StartFreq
2479473500 GHz

Stop Freq|
2480626500 GHz

CF Step)|
105.300 kHz|
lAuto Man|

FreqOffset|
0Hz

80.0

Center 2.4800000 GHz Span 1.053 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.67 ms (1001 pts)

sssssss

HIGH CHANNEL
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

9.6.2. BLE (2Mbps)

Channel
(MHz

Frequency

PSD
) | (dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low 2402

-2.007

8

-10.01

Middle 2440

-2.087

8

-10.09

High 2480

-2.376

8

-10.38

[B3 Keysight Spectrum Analyzer - AP2022.5.16,85502/44385 MOR-CON2 [= o s B8 Keysight Spectrum Analyzer - AP2022:5.16,85502/44385, MOR-CON [E=EER=
L [ m [7ma oc [_senseant ALIGN AUTO __[02:12:48 PMNov 07, 2022 = L R 750 0c I SENSENT] [ ALIGNAUTO [02:24:39 PMiNov 07,2022 "
ICenter Freq 2.402000000 GHz ) #Avg Type: RMS Trace] 56 requency [Center Freq 2.440000000 GHz ) #Avg Type: RMS TRAGE[ 235 6 requency
NFE PNO:Wide == Trig: Free Run Avg|Hold: 1001100 b | NFE PNO: Wide —— 1rig: Free Run AvglHold: 1001100 “ |
IFGainiLow  #Atten: 40 dB o=tlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 9.9 dB Ref Offset9.9 dB
10 dB/div  Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
00 0
StartFreq StartFreq|
0 ) 2400956000 GHz oo $ 2438965000 GHz
{
e Stop Freq| 0o Stop Freq|
2403044000 GHz 2441035000 GHz
o CF Step o CFstep
: 208.800 kHz] 207.000 kHz
Auto Man| Auto Man
. Freq Offset| . Freq Offset|
: 0Hz] ) 0 Hz|
Center 2.402000 GHz Span 2.088 MHz Center 2.440000 GHz Span 2.070 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 70.73 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 70.13 ms (1001 pts)
sc status sc status
Keyeght Spectram Anslyzes - AP20225 16 85502/ 1383 MOR.CON2 T Ja)
. R [750 0C | SENSE:INT] g 02:34:51 PMNov 07,2022 Frequency
#Avg Type: RMS [T5i56
B ETLET 2'48000:);200 GPHNé Wide _J Trig: Free Run AvglHold: 1001100 v :}
IFGain:Low  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 9.9 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
StartFreq|
2.478965000 GHz
oo StopFreq
2.481035000 GHz
200
. CF Step)|
207.000 kHez|
lAuto Man|
400
Freq Offset
0 He|
800
Center 2.480000 GHz Span 2.070 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 70.13 ms (1001 pts)
usc starus
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

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 dBc.

RESULTS
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FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

9.7.1. BLE (1Mbps)

Keysight Spectrum Analyzer - AP2022.8.16,85502/44389MOR-CON2 [ Keysight Spectrum Analyzer - AP2022.3.16,85502/44389, MOR-CON2. =
L R[50 OC [ senseanT ALIGN AUTO = r [ [ [ SENSENT] [ aLionAUTO =
enter Freq 2.400000000 GHz vg Type: RMS requency #Avg Type: RMS requency
NFE PNO: Wide 5= Trig: Free Run AvglHold: 1001100 NFE PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune
Ref Offset 9.9 dB Ref Offset 9.9 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
20 ¢ CenterFreq| 20 Center Freq|
00 2.400000000 GHz| ) 1 GHe|
00 o 000
o ! StartFreq 1 StartFreq|
o0 2.395000000 GHz @0 30.000000 MHz|
0 0 4
0 00 L ;
y Stop Freq . oLl Stop Freq
B 2.405000000 GHz| 1 Y 26000000000 GHz
800 600
Center 2.400000 GHz Span 10.00 MHz, Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| Auto
I |fute = Auto
i 240222 GHz 17.611 dBm 1N T 2402 0 GHz 16.921 dBm
1 240000GHz 36956 dBm 2 N f 48033GHz  -35635dBm
f 2399 89 GHz 36141 dBm FreqOffset 3N f 7.206 0 GHz -37.902dBm FreqOffset
OHz @ N f 258552GHz  -32911dBm 0Hz
= s E
7
8
9
10
i 1 J
= starus sa status
== [BE Keysight Spectrum Analyzer - AP20225.16,85502/44365 MOR. CONZ =]
[ senseant ALIGN AUTO__[01:54:01 PMN C & 750 oc | I SENSEINT] [ AIGNAUTO [01:55:29 PhNov 07,2022
440000000 GHz #Avg Type: RMS TRA Frequency Hhvg Type: RMS o] 7| Frequency
NFE PNO: Wide = Trig: Free Run Avg|Hold: 1001100 TYPE(M NFE PNO: Fast —+— Free Run AvglHold: 10/10 TYPEIM
IFGainilow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 9.9 dB Ref Offset 9.9 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq 200, < Center Freq
20 ¢ 2.440000000 GHz| ) 1 GHe|
0w
StartFreq 0 StartFreq|
S0 2435000000 GHz a0 30.000000 MHz
00 O
00 |
e Stop Freq| . Stop Freq|
2.445000000 GHz| - i I 26000000000 GHz
200 00 ‘
00 CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
h 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
- ute Man) pute
| ' R A 1 7
¥ z 37 m
0 Freq Offset 3 N f 76197GHz  -38.688 dBm FreqOffset
. 0 He| a N f 258085GHz  -33844dBm 0Hz
§ E
6
o0 4
8
9
Center 2.440000 GHz Span 10.00 MHz, " i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
o starus s satus
& oz To o el B [N
w oc [ senseant ALLGH AUTO [02:02:19 PHNov 07, 2022 Frequency . w (750 o | T SENSEINT] T 160 AT [02:03:47 P Nov 07, 2022 Freauency
#Avg Type: RMS TRACE] 3456 #Avg Type: RMS TRACE| 3
Center Fre '453503200 GPHNZ —= Trig: FreeRun Avgfno{rmmmo ™ | NFE y _,_‘ Trig: Free Run Avg\an{:' 10110 R H
IFGain:ow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 B oerlP
Auto Tune| Auto Tune|
Ref Offset 9.9 dB Ref Offset 9.9 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log——T1—— Log
200 CenterFreq . CenterFreq
100 2.483500000 GHz| 0o 13015000000 GHez|
oo StartFreq 2o StartFreq|
e 2.478500000 GHz| - 0 30.000000 MHz|
300 300 1
O 9 | AN [
. Stop Freq . Stop Freq|
) 2.488500000 GHz| I i 26000000000 GHz
60.0 | 60, Jl ‘ ‘ 1 ‘ |
Center 2.483500 GHz Span 10.00 MHz| CF Step)| 'Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
< [t Man Y pute Man
4N 1 248021 GHz. 17.234 dBm 1N T 24803 GHz 16.053 dBm
2 N f 248508GHz 38537 dBm 2 N f 46903GHz  -37.159 dBm
3N f 248350GHz  -39572dBm FreqOffset 3 N f 74392GHz  -37.393 dBm FreqOffset
4 | OHz - N f 254631GHz 34239 dBm | 0Hz
6 6 |
7 7
8 8
9 9
10 10
1 - 1 J
= starus s status

HIGH CHANNEL BANDEDGE

OUT-OF-BAN

D HIGH CHANNEL
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9.7.2. BLE (2Mbps)

Keysight Spectrum Analyzer - AP2022.816,85502/44389, MOR-CON2. [N Keysight Spectrum Analyzer - AP2022.8.16,35502/44389MOR-CON2. [E=N[ER
[ — oC [ senseanT ALIGN AUTO Frequ r [ 50_oc | I SENSEINT] [ ALIGNAUTO [02:16:35 PMNov 07,2022 Frequ
enter Freq 2.400000000 GHz ) vg Type: RMS requency . # RI At requency
NFE PN = Trig: FreeRun AvglHold: 1001100 NFE  PNO: Fast —— Irig: FreeRun AvglHold: 10110 vee(m
IFG: #Atten: 40 dB. IFGain:Low #Atten: 40 dB oer|P
Auto Tune Auto Tune
Ref Offset 9.9 dB Ref Offset 9.9 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
0 <> CenterFreq 200 CenterFreq
100 2400000000 GHz ) 1 GHz
000 . 000, .
o StartFreq| " StartFreq|
e 2391000000 GHz a0 30.000000 MHz
00 - 00 |
- Stop Freq| . v i " Stop Freq|
2409000000 GHz 1 26.000000000 GHz|
500 00
Center 2.400000 GHz Span 18.00 MHz Start 30 MHz Stop 26.00 GHz, CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
v I [pute Man) w X L [ Ficion [ ruicronwon] pute
[ 2402 142 GHz 16.462 dBm 1N T 24024 GHz 14.447 dBm
1 2400000GHz  -16.673 dBm 2 N 1 50188GHz  -38.529dBm
f 2399 964 GHz 16.287 dBm FreqOffset 3N f 7204 2 GHz -36.396 dBm FreqOffset
0He 4 N f 254644GHz  -34070dBm 0 Hz|
= 5 E
6
7
8
9
10
< 11 .
sc status usc. samus
[ B Keysight Spectrum Analyzer - AP20225.16,85502/44385, MOR-CON2 =T
SENSENT ALIGN AUTO [ 02:25:42 PMNov 07, 2022 L R 750 oC | I SENSEANT] [ ALGNAUTO [02:27:04 PMiNov 07,2022
#Avg Type: RMS TRAG 55| Frequency #Avg Type: RMS e[ s g|  Frequency
= Trig: FreeRun Avg|Hold: 1001100 TYPE(M NFE PNO: Fast —— Free Run AvglHold: 10/10 v |
#Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 9.9 dB Ref Offset 9.9 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq| 200, < CenterFreq|
200 0 2440000000 GHz 0 GHz
000
StartFreq o StartFreq|
S 2.431000000 GHz| " 30.000000 MHz|
00
0 ‘4
e Stop Freq| o ¢ Stop Freq|
2449000000 GHz - [ | 26.000000000 GHz|
200 00 ‘ ‘ ‘ |
0o CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step
h 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
. f ute Man) 5 pute
' 1N i 24400 GHz 14394 dBm
2 N f 48812GHz  -37.225dBm
. FreqOffset 3 N f 73211GHz  -38.653 dBm FreqOffset
. 0 He a N f 240016GHz  -34345dBm 0 Hz|
5 =
6
0. g
8
9
Center 2.440000 GHz Span 18.00 MHz, » i
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
sc status s satus
N2 Lo & k) =3 X =N
L [ m [ma oc [ senseant ALIGN AUTO _[02:35:59 PMNov 07, 2022 Frequency . R 750 0C | I SENsENT] [ ALIGNAUTO [02:37:15 PHiNov 07,2022 Frequency
. #Avg Type: RMS TRACE[TD3 45 6 #Avg Type: RMS TRaCE[TD355 6
N 48350,?;200 GP*,!é Wide == Trig: FreeRun AvglHold: 1001100 e NFE NG Fast _._‘ Trig: Free Run AvglHold: 1010 el
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 9.9 dB Ref Offset 9.9 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq . CenterFreq
100 2.483500000 GHz 0o 13015000000 GHz|
e StartFreq oo StartFreq|
a0 2.474500000 GHz| e 30.000000 MHz|
00 40 o o0 ¢
400 00 - W — "
. Stop Freq . Stop Freq|
’ 2492500000 GHz i | [ [ | 26.000000000 GHz|
500 600 I ! ! ! |
Center 2.483500 GHz Span 18.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
uto Man| Auto Man
| I S { ODE] Y
N [ 2480 134 GHz 14.938 dBm 1N T 2480 3 GHz 13.562 dBm
2 N 1 2483878GHz  -32.665 dBm 2 N f 49591GHz  -38.654 dBm
3N f 2483500 GHz -33.166 dBm Freq Offset 3N f 7577 5 GHz -37.863 dBm FreqOffset
4 0Hz 4 N f 254254GHz  -33356dBm 0 Hz|
3 = 5 =
6 6
7 7
8 8
9 9
10 10
1 - 1 o
status usc. status

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNE

L
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10. RADIATED TEST RESULTS

10.1.  LIMITS AND PROCEDURE
LIMITS
FCC §15.205 and §15.209
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

RSS-GEN, Section 8.9 and 8.10

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uUA/m) at 3 m (dBuA/m) at 3 m
0.009-0.490 6.37/F(kHz) @ 300 m -
0.490-1.705 6.37/F(kHz) @ 30 m -
1.705 - 30 .08 @ 30m -
Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
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 in the 30-1000MHz range,

9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3 MHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements. Linear Voltage Averaging was used.
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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 18 GHz
emissions, the channel with the highest output power 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.

Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied

after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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10.2. TRANSMITTER ABOVE 1 GHz
10.2.1. BLE (1Mbps)
Antenna 1
1ZETESt Facility: UL Morrisville 2822 Nov 8 14:81:52
- Restricted chdedge
- Project Nunber: 14558600
s Client: Lutron
“est Locot on: Chaomber !
Mode: 1Tx, BLE, 2482MHz
185 “ested by: 85581/11993
)
95 ‘
85
£ Peak Limit (dBLU/x)
3 75
2 i
% /
65 ¥
n
55 Averagei Limit (dB4U/m) /Mj ! M\\
/ S
b ™
45
A " " PR SPRIS FU NNNUR TR RP g "\ it N
! . vwmer'wWwwmw/Ww«yMWW MM
2.31 18, 5MHz/ 2.415
F (GHz)
Range (GHz) REW/UBW Ref/fttn  Det/Avg Made Sueep Fts  #Sups/Mode r‘Liiuenc‘%unge (GHz) REU/LBU Ref/Attn  Det/hvg Mode Sweep Pis  #Sups/Mode  Label
1:2.31-2.415 M(-6dB)/2M 13718 PEFK/Pur Avg(RMS)  2nsectfumo)  28B1  HAXH Horizontal - | 2:2031-2.413 IMC-£dB)/3M 18:/18 AVERAalt fivg 2mseclfutc) 2031 1RATAUG Horizantol - fv
Rev 9.5 '8 Oct 2621
Frequency Metfer AT0072 |Gain/Loss bc Corretfted Average Limit(Margin| Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading (dBuV/m) (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m) (dB)
1 [***2.38996| 39.88 | Pk 32 -24.8 0 47.08 74 -26.92 | 131 218 H
2 |***2.38985| 39.98 | Pk 32 -24.8 0 47.18 - - 74 -26.82 | 131 218 H
3 |***2.38996| 27.45 |ADV 32 -24.8 |-13.15| 21.50 54 -32.50 - 131 218 H
4 |***2.38959| 28.38 | ADV 32 -24.8 |-13.15| 22.43 54 -31.57 131 218 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied

after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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VERTICAL RESULT

1ZETest Facility: UL Morrisville 2822 Nov 8 14:31:22
- Restricted Bandedge
= Praject Nunber: 14558600
15 Client: Lutron
“est Locat on: Chamber |
Mode: 1Tx, BLE, 2482MH=z
185 “ested by: 85581/11993
95
8%
N Peak Lipit (dBLU/x)
3 75
m
Z
65
55 Averagei Limit (dB4U/m)
4!: "4‘ ,,,,,,,,
e
35 g
2,31 18, 5MH=/ Z.415
Freguency (GHz)
Rangs (GHz) REL/UBL Ref/ftin  Det/fvg Madke Sueep Fis  #5ups/Mode  Label Range (6Hz) RELL/LBU Ref/fttn  Det/ivg Mode Suesp Pis  #Gups/Mode  Label
Rev 9.5 '8 DOct 2021
Frequency Metfer AT0072 |Gain/Loss bc Corrested Average Limit(Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Corr | Reading (dBuV/m) (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuVv/m) (dB) 8
1 * **2.38996| 35.43 | Pk 32 -24.8 0 42.63 74 -31.37 65 290 Vv
2 * **2.38912| 36.07 | Pk 32 -24.7 0 43.37 - - 74 -30.63 65 290 Vv
3 * ** 238996 23.2 |ADV 32 -24.8 -13.15| 17.25 54 -36.75 - 65 290 Vv
4 * **2.38991| 24.03 |ADV 32 -24.8 -13.15| 18.08 54 -35.92 65 290 Vv

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

Pk - Peak detector

ADV - Linear Voltage Average
Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied

after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZETest Facility: UL Morrisville 2822 Nov 8 18:14:59
- Restricted chdedge
- Project Nunber: 14558600
15 Cliznt: Lutron
“est Locat on: Chamber !
Mode: 1Tx, BLE, 2488MHz
185 “ested by: 27129/115993
95
85
;E - \ Peck Limit (dBul/m)
: ) // \
5
65 2
55 //ﬂj \ %r‘oge Lim t (dBuU/m)
45 oy M //M ,\,\\h*m )h'MW i //\
LA L ANy R NP BN Y OO S kb Mo
. o ", f
[ g oo W{ . e .
2.46 18, 3MHz/ 2.563
Freguency (GHz)
Range (GHz) REWABY Ref/fttn  Det/fvg Made Sueep Fis  #owpa/Mode  Lokel Range (GHz) REUAEY Ref/Attn  Det/fvg Mode Tueep Pis  #owps/Mode  Label
1:2.46-2.563 TM(-6aBI/3M 13718 FEFK/Pur AvglRM3)  Znsec(fuso)  cBB1 MAKH Horizontal - | 2:2.¢6-2.561 IMC-EdB)/3M 18:/18 AVERNJlt fvg ZmsecAutc) 2831 1HATAVG Horizontal - Av
Rev 9.5 '8 Oct 2821
Meter DC |Corrected PK
Frequency . AT0072 |Gain/Loss . |Average Limit|Margin| Peak Limit . |Azimuth|Height| .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading (dBuV/m) (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuv/m) (dB) €
1 |***2.48354| 57.47 | Pk 32.5 -24.4 0 65.57 - - 74 -8.43 125 138 H
2 |***2.48369| 57.62 | Pk 32.5 -24.4 0 65.72 - - 74 -8.28 125 138 H
3 |***2.48354| 4549 |ADV| 32.5 -24.4  |-13.15| 40.44 54 -13.56 - - 125 138 H
4 * *% 24839 | 45.29 |ADV| 325 -24.4  |-13.15| 40.24 54 -13.76 - - 125 138 H

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

ADV - Linear Voltage Average

Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied
after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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VERTICAL RESULT

1ZETest Facility: UL Morrisville 2822 Nov 8 18:40:40
- Restricted Bandedge
= Praject Nunber: 14558600
15 Client: Lutron
“est Locot on: Chamber |
Mode: 1Tx, BLE, 2480MH=z
185 “ested by: 27129/11993
95
8%
=
~ Peck Limit (dBulU/m)
3 75
m
Z
65
5
Average Lim t (dBul/m)
5!:
3
45
35
2.46 ‘ 18, 3MH=/ ‘ ‘ 2,563
Freguency (GHz)
Rangs (GHz) REL/UBL Ref/ftin  Det/fvg Madke Sueep Fis  #5ups/Mode  Label Range (6Hz) RELL/LBU Ref/fttn  Det/ivg Mode Suesp Pis  #Gups/Mode  Label
Rev 9.5 '8 DOct 2021
Frequency Metfer AT0072 |Gain/Loss bc Corrested Average Limit(Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Corr | Reading (dBuV/m) (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuVv/m) (dB) 8
1 * **2.48354| 53.14 | Pk 32.5 -24.4 0 61.24 - - 74 -12.76 111 331 Vv
3 * ** ) .48354| 41.46 |ADV 32.5 -24.4 -13.15| 36.44 54 -17.56 - - 111 331 Vv
2 * **2.48374| 53.45 | Pk 32.5 -24.4 0 61.55 - - 74 -12.45 111 331 Vv
4 * **2.48405| 40.61 |ADV 32.5 -24.3 -13.15| 35.66 54 -18.34 - - 111 331 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

ADV - Linear Voltage Average

Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied
after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1?7'(\35{ Facility: UL Morrisville 2822 Nov 9 13:13:08
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 14558688
1 Cliznt: Latron
Test Lecat on: Chamber 1
Mode: 1Tx, ELE, 2482MHz
124 Tested by: B6158/11993
33
Z=ak Lin t (dEBul/m)
33
€ =
z
3 73 =
a
l
~ Avg Lim t CdEuU/m)
53
534
43 W
33
1 18 18
Frecuercy (Ckz)
Rerge (6HE) REI/VRI /it et/ flode Sucep Pie  Fups/Mode Lovel Range GGH2) RE/JBU Ref/fdn  Dot/fvg fode Sueep Pts  Fups/loce  Lokel
[HE GBI/ 18118 PERK/ur AvgRHS)  disectiute) <881 N Homizortal 5:16-18 NS/t 9772 FEAK/Pur AgiRIS) TSSicecChuto) 3k MK Hor i zonta
338 MBI/ T2 PEFK/ur Rug(RHS)  Edusec(Futs) 1Bk MK Homizortal
Rev 3.3 18 Cet 2421
1?7'(\35{ Facility: UL Morrisville 2822 Nov 9 13:13:08
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 14558688
1 Cliznt: Latron
Test Leccat on: Chamber 1
Mode: 1Tx, ELE, 2482MHz
124 Tested by: B6158/11993
33
Z=ak Lin t (dEBul/m)
34
e
N £
3 732 g
b 5
~ Avg Lim t CdEuU/m) @
53
53 DAY
00
43
33
1 18 18
Frecuercy (CkzJ
Rerge (GFE) REl/VRT /it et/ fode Sucep Pie  Fups/ode Lovel Range GGHo) RE/JBU Ref/fdn  Dot/fvg fode Sueep Pts  Foups/loce  Lokel

Rev 3.5 18 Cct 2321

VERTICAL
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RADIATED EMISSIONS

Frequency Metfer AT0072 |Gain/Loss bc Correfted Avg Limit |Margin| Peak Limit PK_ Azimuth|Height .
Marker Reading| Det Corr | Reading Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 |***4.80435| 60.41 | PK2 | 34.1 -32 0 62.51 - - 74 -11.49 | 204 350 H

* *% 480411 | 56.67 |ADV | 34.1 -32 -13.15| 45.62 54 -8.38 - - 204 350 H
3 [***9.13969| 39.53 | Pk 36.3 -28.2 0 47.63 54 -6.37 74 -26.37 | 0-360 | 200 H
4 * *¥% 9,405 39.3 Pk 36.6 -28.4 0 47.5 54 -6.5 74 -26.5 | 0-360 | 200 H
5 |***4.80343| 61.26 | PK2 | 34.1 -32 0 63.36 - - 74 -10.64 10 320 \Y

* *% 1.80388| 57.62 |ADV | 34.1 -32 -13.15| 46.57 54 -7.43 - - 10 320 \Y
7 |***9.08625| 39.23 | Pk 36.3 -28.1 0 47.43 54 -6.57 74 -26.57 | 0-360 | 200 \Y
8 |***9.43688| 39.48 | Pk 36.6 -28.5 0 47.58 54 -6.42 74 -26.42 | 0-360 | 101 \Y
2 7.20656 64.36 | Pk 35.7 -30.3 0 69.76 - - - - 0-360 | 101 H
6 7.20656 66.09 | Pk 35.7 -30.3 0 71.49 0-360 | 101 \Y
10 9.60656 41.02 | Pk 36.8 -28.1 0 49.72 0-360 | 101 \Y
9 9.60844 40.59 | Pk 36.8 -28.2 0 49.19 0-360 | 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADV - Linear Voltage Average
Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied

after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

MID CHANNEL RESULTS

1?7'(\35{ Facility: UL Morrisville 2822 Nov 9 f4:17:21
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 14558688
1 Cliznt: Latron
Test Lecat on: Chamber 1
Mode: 1Tx, ELE, 244BMHz
124 Tested by: B6158/11993
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

RADIATED EMISSIONS

Frequency Metfer AT0072 |Gain/Loss bc Correfted Avg Limit |Margin| Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading (dBuv/m) | (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m) (dB)
1 |***4.88042| 60.2 | PK2 34 -31.4 0 62.8 - - 74 -11.2 185 102 H
* *% 4.87965| 56.28 | ADV 34 -31.4 |-13.15| 45.73 54 -8.27 - - 185 102 H
2 **%73191 | 60.83 | PK2 | 35.6 -29.5 0 66.93 - - 74 -7.07 312 101 H
* *% 731918 | 55.56 |ADV | 35.6 -29.5 |-13.15| 48.51 54 -5.49 - - 312 101 H
3 |***9.08984| 40.26 | PK2 | 36.3 -28.2 0 48.36 - - 74 -25.64 0 157 H
* *% 909264 | 27.72 |ADV | 36.3 -27.9 |-13.15| 22.97 54 -31.03 - - 0 157 H
4 |***944063| 39.06 | Pk 36.6 -28.3 0 47.36 54 -6.64 74 -26.64 | 0-360 | 199 H
5 |***4.88045| 63.23 | PK2 34 -31.4 0 65.83 - - 74 -8.17 89 111 \Y
* *% 4.87997| 59.78 | ADV 34 -31.4  |-13.15| 49.23 54 -4.77 - - 89 111 \Y
6 |***4.87947| 63.24 | PK2 34 -31.3 0 65.94 - - 74 -8.06 90 109 \Y
* *% 487995 | 59.67 | ADV 34 -31.4  |-13.15| 49.12 54 -4.88 - - 90 109 \Y
7 |***7.31911| 614 |PK2| 35.6 -29.5 0 67.5 - - 74 -6.5 358 111 \Y
* *% 731924 | 56.46 |ADV | 35.6 -29.5 |-13.15| 49.41 54 -4.59 - - 358 111 \Y
8 |***9.16219| 39.22 | Pk 36.3 -28 0 47.52 54 -6.48 74 -26.48 | 0-360 | 101 \Y
9 |***9.40125| 39.05 | Pk 36.6 -28.4 0 47.25 54 -6.75 74 -26.75 | 0-360 | 200 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADV - Linear Voltage Average
Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied

after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

HIGH CHANNEL RESULTS

Test Facility: UL Morrisville

2822 Nov 9 15:25:12

123
Radiated Emissions 3-Meters
5 Praoject Nanber: 14558688
1 Cliznt: Latron
Test Lecat on: Chamber 1
Mode: 1Tx, ELE, 248BMHz
124 Tested by: B6158/11993
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1?7'(\35{ Facility: UL Morrisville 2822 Nov 9 15:25:12
23
Radiated Emissions 3-Meters
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

RADIATED EMISSIONS

Frequency Metfer AT0072 |Gain/Loss bc Correfted Avg Limit |Margin| Peak Limit PK_ Azimuth|Height .
Marker Reading| Det Corr | Reading Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 |***4.95945| 55.07 | PK2 34 -32.8 0 56.27 - - 74 -17.73 | 181 101 H
* *% 49598 | 50.45 | ADV 34 -32.8 |-13.15| 38.50 54 -15.50 - - 181 101 H
2 |***7.43914| 55.39 | PK2 | 35.6 -29.6 0 61.39 - - 74 -12.61| 314 112 H
* *%744054| 50.04 | ADV | 35.6 -29.5 |-13.15| 42.99 54 -11.01 - - 314 112 H
3 |***9.07219| 39.7 Pk 36.2 -28.6 0 47.3 54 -6.7 74 -26.7 | 0-360 | 200 H
4 |***495942| 57.7 | PK2 34 -32.8 0 58.9 - - 74 -15.1 85 121 \Y
* *% 495967| 53.7 |ADV 34 -32.8 |-13.15| 41.75 54 -12.25 - - 85 121 \Y
5 |***7.44066| 53.93 | PK2 | 35.6 -29.5 0 60.03 - - 74 -13.97 74 381 \Y
* *%743926| 48.06 | ADV| 35.6 -29.6 |-13.15| 40.91 54 -13.09 - - 74 381 \Y
6 |***9.48938| 39.29 | Pk 36.7 -28.1 0 47.89 54 -6.11 74 -26.11 | 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADV - Linear Voltage Average
Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied

after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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REPORT NO: R14558600-E1

FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

10.2.2. BLE (2Mbps)
Antenna 1
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKTEst Foc lity: UL Morrisville 2022 Nov 18 15:29:37
Res=tricted Baﬂdedge
- °roject Numbe~: 145586E0
I Client: Lutron
Test Locotion: Chamber 1
Mode: 1Tx, BLZ, 24B2MHz
185 Tested by: 86158/11593 /\
95 [
8!: / \\
£ Peok Limit (dBuU/m /} \
2 N
3
61: ) 1 \ M
55 Averogeilimit (dBub)/m) 4 \‘AW» M‘
45 " " M \\
bt sl AN, st MWMWWM 3.7
5 /\ ﬂ
o i b L e W”"WWMW
2.31 T8 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) RBU/VBY Ref/fitin  Det/fvg Yode weep Pis  #Sups/Made Lobel ‘ Range (6Hz) RBW/VBL Ref/fttn  Det/fvg Mode Sueep P-s  #5ups/Mode  Lobel
1:2.31-2.415 M-GaB) /3 187/18 PEAK/Pur Avg(RMS)  ZnsecChutod 2001 MAKH Horizontal - Pk 2:2.11-2.415 THC-GB /3 187/18 AVER/Valt vg Znsec(futa) 2081 1BBTAVG Horizontal - fiv
Rev 9.5 18 0=t 2321
Met . DC |C ted .. . - PK . .
Frequency N Fr AT0072 |Gain/Loss orretf € Average Limit(Margin| Peak Limit . |Azimuth|Height| .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading (dBuV/m) (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuVv/m) (dB) 8
1 * **2.38996| 45.68 | Pk 32 -24.8 0 52.88 - - 74 -21.12 136 195 H
2 * ** 238991 46.15 | Pk 32 -24.8 0 53.35 - - 74 -20.65 136 195 H
3 * ** 238996 33.8 |ADV 32 -24.8 -13.15| 27.85 54 -26.15 - - 136 195 H
4 * ** 2.38985( 34.06 |ADV 32 -24.8 -13.15| 28.11 54 -25.89 - - 136 195 H

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

Pk - Peak detector

ADV - Linear Voltage Average

Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied
after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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REPORT NO: R14558600-E1

FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

VERTICAL RESULT

1ZKTBBt Foc lity: UL Morrisville 20822 Nov 18 15:53:54
Restricted Boadedge
- Sroject Numbe~: 145586E8
i Client: Lutron
Test Location: Chomber |
Mode: 1Tx, BLZ, 24B2MHz
185 Tested by: 86158/11993
9!:
85
£ Peok Limit (dBuU/m
RRE
K
61:
55 Averaogeilimit (dBub)/m)
- -
35 3
2.3 T3 5MHz7 7,415
Freguency (GHz)
Ronge (GHz) RBU/VBH Ref/Atin  Det/fvg fode Sueep Pts  #Swps/Mode  Lobel Ronge (6Hz) RBW/VBU Ref/Rttn  Det/Avg Mode Sueep Fis  #ups/Mode  Lobel
Rev 9.5 18 0=t 2321
Frequency Metfer AT0072 |Gain/Loss bc Corrested Average Limit(Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Corr | Reading (dBuV/m) (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuVv/m) (dB) 8
1 * ** 238996 39.4 Pk 32 -24.8 0 46.6 - - 74 -27.4 117 275 Vv
2 * **2.38985| 40.42 | Pk 32 -24.8 0 47.62 - - 74 -26.38 117 275 Vv
3 * **2.38996| 27.43 |ADV 32 -24.8 -13.15| 21.48 54 -32.52 - - 117 275 Vv
4 * ** ) 38975| 27.52 |ADV 32 -24.8 -13.15| 21.57 54 -32.43 - - 117 275 Vv

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

Pk - Peak detector

ADV - Linear Voltage Average

Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied
after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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REPORT NO: R14558600-E1

FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZETest Facility: UL Morrisville 2822 Nov 8 19:B88:38
- Restricted chdedge
- Project Nunber: 14558680
15 Cliznt: Lutron
“est Locot on: Chomber !
/ Mode: 1Tx, BLE, 2488MHz
185 // \ “ested by: 27129/115993
95 // \\
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2.46 18, 3MHz/ 2.563
Frequency [GHz)
Range (GHz) REW/VBW Ref/fttn  Det/Avg Made Sweep Fis  #5wps/Mode  Lakel Range (GHz) RBU/BY Ref/Attn  Det/fvg Mode Sweep Pis  #Swps/Mode  Lakel
1:2.46-2.563 TM(-6dB)/2M 137/18 PEFK/Pur Avg(RMS)  Znsectfueo) 28R HANH Horizontal - | 2:2.46-2.563 IMC-EdBI/M 18318 AVERalt fivg Znsechutc) 2831 1EATAVG Horizantol - fiv
Rev 9.5 '8 Oct 2821
Meter DC |Corrected PK
Frequency . AT0072 |Gain/Loss . |Average Limit|Margin| Peak Limit . |Azimuth|Height| .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading (dBuV/m) (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuv/m) (dB) €
1 |***2.48354| 65.17 | Pk 32.5 -24.4 0 73.27 - - 74 -.73 325 238 H
2 |***2.48369| 65.2 | Pk 32.5 -24.4 0 73.3 - - 74 -7 325 238 H
3 |***2.48354| 52.51 |ADV| 32.5 -24.4  |-13.15| 47.46 54 -6.54 - - 325 238 H
4 |***248374| 52.56 |ADV| 32.5 -24.4  |-13.15| 47.51 54 -6.49 - - 325 238 H

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

Pk - Peak detector

ADV - Linear Voltage Average
Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied

after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

VERTICAL RESULT

1ZETest Facility: UL Morrisville 2822 Nov 8 19:808:34
h Restricted Bandedge
15 Praject Nunber: 14558600
- Client: Lutron
“est Locot on: Chamber !
- Mode: 1Tx, BLE, 2488BMHz
185 “ested by: 27129/11993
95
8%
N Peck Limit CdBull/m)
3 75
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@
3z 2
N 9
65
i Avapoige Lim t (dBul/m)
55 B,
45
35
2.6 T8 3HH=/ ‘ ‘ ‘ ‘ 2563
Freguency (GHz)
Range (6H) REUUBU Ref/Attn  Det/fivg Mode Sucep Flo  #upsiode Lobel Rangs (6Hz) REU/LEN Rel/Atin  Det/ivg Nods Sueep Pts #oupoifode Lobel ‘
Rev 9.5 '8 DOct 2021

Frequency Metfer AT0072 |Gain/Loss bc Corrested Average Limit(Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Corr | Reading (dBuV/m) (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m) (dB)
1 |***2.48354| 59.4 | Pk 32.5 -24.4 0 67.5 - - 74 -6.5 113 330 \Y
2 |***2.48379| 59.98 | Pk 32.5 -24.4 0 68.08 - - 74 -5.92 113 330 \Y
3 |***2.48354| 48.38 |ADV| 32.5 -24.4  |-13.15| 43.33 54 -10.67 - - 113 330 \Y
4 |***248384| 47.57 |ADV| 32.5 -24.4  |-13.15| 42.52 54 -11.48 - - 113 330 \Y

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

ADV - Linear Voltage Average

Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied
after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1?7'(\35{ Facility: UL Morrisville 2822 Nov '8 17:55:16
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 14558688
1 Cliznt: Latron
Test Lecat on: Chamber 1
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0072 |Gain/Loss| DC Corr C:;;Z?':‘egd Avg Limit [Margin| Peak Limit M::(gin IAzimuth [Height| Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 ***%2364 | 37.83 | Pk 32 -24.9 0 44.93 54 -9.07 74 -29.07 | 0-360 | 101 H
5 * *¥% 28445 | 34.38 | Pk 32.5 -24 0 42.88 54 -11.12 74 -31.12 | 0-360 | 200 \Y
2 * *%1.80298 | 61.49 | PK2 34.1 -32 0 63.59 - - 74 -10.41| 208 244 H

* *¥% 180482 | 5498 |ADV| 34.1 -32.1 -13.15 | 43.83 54 -10.17 - - 208 244 H
4 * *% 825 38.79 | Pk 35.8 -29.1 0 45.49 54 -8.51 74 -28.51| 0-360 | 199 H
6 * *%4.80294 | 63.64 | PK2 34.1 -32 0 65.74 - - 74 -8.26 83 115 \Y

* *%480306| 57.2 |ADV| 34.1 -32 -13.15 | 46.15 54 -7.85 - - 83 115 \Y
8 * *¥% 817031 | 39.18 | Pk 35.8 -29.2 0 45.78 54 -8.22 74 -28.22| 0-360 | 101 \Y
3 7.2075 64.27 | Pk 35.7 -30.2 0 69.77 - - - - 0-360 | 101 H
7 7.2075 64.17 | Pk 35.7 -30.2 0 69.67 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADV - Linear Voltage Average
Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied
after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.

Page 44 of 58

UL LLC

12 Laboratory Dr. Research Triangle Park, NC 27709 U.S.A.
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919)-549-1400




REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

MID CHANNEL RESULTS

Morrisville

Test Facility: UL

2822 Nov 9 18:53:58

123
Radioted Emissions 3-Meters
5 Project Number: 14558688
113 Cliemt: Litron
Test Lecat on: Chamber
Mode: 1Tx, ELE, 224BMHz
124 Tested by: B6158/11993
33
Psck Lin t (dBul/m)
33
e
5 73
g . :
< dvg Lim t (dBul/m) c
23
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Frecuercy (Chz)
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HORIZONTAL

1?7'(\35{ Facility: UL Morrisville 2822 Nov 9 f8:53:58
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 14558688
1 Cliznt: Latron
Test Leccat on: Chamber 1
Mode: 1Tx, BLE, 244BMHz
124 Tested by: B6158/11993
33
Z=ak Lin t (dEBul/m)
34
e
3 2 =
2 73 S &
a 2 o
l a
~ Avg Lim t CdEuU/m)
53
534
o
43 w
33
1 18 18
Frecuercy (CkzJ
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  #5ups/foce  Lakel
5:16-18 5D/ 9752 FEAK/Pur AgURIS)  TSSises(hute) 13k MG Vert ical
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

RADIATED EMISSIONS

Meter

DC

Corrected

PK

Marker Frequency Reading| Det AT0072 |Gain/Loss Corr | Reading Avg Limit |Margin| Peak Limit Margin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
2 |***4.87891| 60.39 | PK2 34 -31.3 0 63.09 - - 74 -10.91| 184 105 H
* *% 4.87908 | 54.32 | ADV 34 -31.3 |-13.15| 43.87 54 -10.13 - - 184 105 H
3 |***7.31843| 60.78 | PK2 | 35.6 -29.6 0 66.78 - - 74 -7.22 316 102 H
* *% 73187 | 54.58 |ADV | 35.6 -29.6 |-13.15| 47.43 54 -6.57 - - 316 102 H
4 |***%9.14344| 38.77 | Pk 36.3 -28.2 0 46.87 54 -7.13 74 -27.13 | 0-360 | 101 H
5 |***4.87893| 60.58 | PK2 34 -31.3 0 63.28 - - 74 -10.72 8 375 \Y
* *% 1.87896 | 54.49 | ADV 34 -31.3 |-13.15| 44.04 54 -9.96 - - 8 375 \Y
6 * *% 73184 | 58.33 | PK2 | 35.6 -29.6 0 64.33 - - 74 -9.67 60 345 \Y
* *% 731863 | 51.94 |ADV | 35.6 -29.6 |-13.15| 44.79 54 -9.21 - - 60 345 \Y
7 |***9.44063| 39.43 | Pk 36.6 -28.3 0 47.73 54 -6.27 74 -26.27 | 0-360 | 200 \Y
1 2.479 40.34 | Pk 32.5 -24.6 0 48.24 - - 0-360 | 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADV - Linear Voltage Average
Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied

after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

HIGH CHANNEL RESULTS

Test Facility: UL Morrisville

2822 Nov 9 11:45:41

123
Radiated Emissions 3-Meters
5 Praoject Nanber: 14558688
1 Cliznt: Latron
Test Lecat on: Chamber 1
Mode: 1Tx, ELE, 248BMHz
124 Tested by: B6158/11993
33
Z=ak Lin t (dEBul/m)
33
e
~
3 73
3
~ Avg Lim t CdEuU/m) 3
39
534
) L
33

1 18 18
Frecuercy (Chz)
Ronge (Git) BB /it let/Aug Mods Susep Pl Foupa/Mode  Laoel Rongs (o) REU/ BN Ref/Atin  Det/Avg fods Sueep Pts  Fups/loce  Lokel
11 MCEH)/N  187/18  PERCPur hvg(RHS!  dusecthuto) <081 IO Ho i zortal 52181 M58 9772 FEAGRur AeglBIS)  TSBusec(hute) Bk MK Hor i zonta
338 WCEBN T2 PERCPur AoRHD)  Blmsectut) 16k M Ho i zortal
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HORIZONTAL

1?7'(\35{ Facility: UL Morrisville 2822 Nov 9 f1:45:44
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 14558688
1 Cliznt: Latron
Test Leccat on: Chamber 1
Mode: 1Tx, BLE, 248BMHz
124 Tested by: B6158/11993
33
Z=ak Lin t (dEBul/m)
34
e
~
3 732
a
l
~ Avg Lim t CdEuU/m) 6
53 5
o
534
4
o
43 and
33
1 18 18
Frecuercy (CkzJ
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  #5ups/foce  Lakel
5:16-18 5D/ 9752 FEAK/Pur AgURIS)  TSSises(hute) 13k MG Vert ical
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VERTICAL
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

RADIATED EMISSIONS

Frequency Metfer AT0072 |Gain/Loss bc Correfted Avg Limit |[Margin| Peak Limit PK_ Azimuth|Height .
Marker Reading| Det Corr | Reading Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
4 * *% 27995 | 3433 | Pk 32.6 -23.9 0 43.03 54 -10.97 74 -30.97 | 0-360 | 101 \Y
2 |***4.95896| 55.57 | PK2 34 -32.7 0 56.87 - - 74 -17.13 | 216 207 H
* *¥% 4.95903| 48.8 | ADV 34 -32.8 |-13.15| 36.85 54 -17.15 - - 216 207 H
3 |[***7.44134| 55.16 | PK2 | 35.6 -29.5 0 61.26 - - 74 -12.74 | 313 113 H
* *%744113| 48.74 |ADV | 35.6 -29.5 |-13.15| 41.69 54 -12.31 - - 313 113 H
5 |***4.95892| 57.56 | PK2 34 -32.7 0 58.86 - - 74 -15.14| 95 129 \Y
* *¥% 4,95893| 51.28 | ADV 34 -32.7 |-13.15| 39.43 54 -14.57 - - 95 129 \Y
6 |***7.44148| 53.45 | PK2 | 35.6 -29.5 0 59.55 - - 74 -14.45 73 350 \Y
* *%744104| 46.46 | ADV | 35.6 -29.5 |-13.15| 39.41 54 -14.59 - - 73 350 \Y
1 2.442 42.26 | Pk 32.2 -24.6 0 49.86 0-360 | 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak

ADV - Linear Voltage Average

Note: For all average measurements, the Real-Life Duty Cycle Correction factor was applied
after the tests were run. Therefore, the tabular data are the actual measurements, and the plots
may not line up with the tabular. All testing was performed according to ANSI C63.10.
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

aTeat Facility: UL Morrisville

2822 Nov '8 B8:53: 24

7
RF Emissions
_ Project Nurber: 14558688
23 Client: Lutron
Test Location: Chomber
= Made 1TX, BLE, Worst Cose
45 Testec by 86158/115993
34 B
. - CTRTE B A
— ST
c
s 22
It
o
£ T N
~
u a
201 B
S ’
>
2 -2 s U‘n,,,,u“
o
5 4
e |
-145g
3
”" ﬁwww £
ol
-3
. 2681 1 1 18 308
Frecuerce (Mhz2
Renge (1) Y e /itn Dat/Adg flode Sueep Fle  Fupe/Mods Losel Rarge (Hz) B/ JBU Ref/bttn  Dst/Avg ode Sucep Pts  ups/liocs  Lakel
1:.609-.15 OCER)/Sk 1GT/18 PRIt g THnsec(utal 2081 A B degeen
2:.15-.49 QGBI TE PRIt g Zwsc(hto) 2081 MR [, 7: 68~ 15 OCEEI /3 CBI/1D FEAK/alt g TWneec(iute) 226 M Flot
3:.45-20 GC-6B)/MM TTHE PEACMGIt g Thseo(futa) 0B HAM B Jegrecs 805,49 SkC-5c)i ek 9718 FEAK/old g e Flot
9:.43-32 Sk-5d)iek 9718 FEAK/olt g Thnseo(futo) 728 M Flat

Rev 3.5 18 Cct 2321

ANTENNA- THREE ORIENTATIONS - E FIELD

WDTESt Facility: UL Morrisville 2822 Nov 108 a8:58: 24
RF Emissions
7 Project Number: 14558680
Client: Lutron
Test Location: Chomber |
L Made: 17X, BLE, Worst Case
-5 Tested by: 86158/11953
-17 B ; s
pa— ey CimTE TaBuEm
- —
§ 20
h T
£ T
-
g -4 i
& St
N
2 .53 Mot
° 4
_E5k%
65881
B
i »@A o 2 9
~77 it
R
_SD |
i
. aeB1 B 1 18 30
Frequency (MHz)
Renge (HHiz) B/ VB Ref/Atin  Det/Avg Hode Sueep Pte  ESups/Made  Label Range (Hz) RBU/UE Ref/Attn  Det/Avg Hods Sueep Pts  fSups/Mods Label
1:.089-.15 208(-6dB)/3k  187/18 PECK/alt Avg TB5nsec(futo) 2081 MAXH B Degrees
2:.15-.49 Ok(-6dB)/ 188k 97/18 PEAK/ Vot Avg 2nsecChuto) 2001  MAXH B Degrees 7 9-.15 2B0(-648) /% 187/10 PEAK/Vol4 Avg MAXH Flat
34838 h(-GcB)/ BBk 9T/1B  PEKAlt g ThnseclAuto) 1B MR 8 Degrees - Sk(-68)/180k 91/1B  PEA/IoIL fug Flat
Sk(-6B) /1B /18 PRIt fvg Flat
Rev 9.5 18 Oct 2821

ANTENNA- THREE ORIENTATIONS - H FIELD
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

Below 30MHz Data — E FIELD

Frequency| Metfer AT0079 | Gain/Loss | Dist. Corr. Correfted QP/AV Limit Pl Limit Margin Azimuth|Height| Loop
Marker (MHz) Reading) Det (dB/m) (dB) Factor (dB) Reading (dBuVv/m) (dBuV/m) (dB) | (Degs) | (cm) | Angle
(dBuv) dB(uVolts/meter)
5 .00928 | 43.93 | Pk 18.7 1 -80 -17.27 48.25 68.25 |-65.52| 0-360 | 400 |90 degs
8 .00999 | 43.37 | Pk 18.4 1 -80 -18.13 47.61 67.61 |-65.74| 0-360 | 400 Flat
1 .01195 | 44.39 | Pk 17.5 1 -80 -18.01 46.06 66.06 |-64.07| 0-360 | 400 | Odegs
6 .15255 | 45.67 | Pk 111 1 -80 -23.13 23.94 4394 |-47.07 | 0-360 | 400 |90 degs
2 .15587 | 46.18 | Pk 111 1 -80 -22.62 23.75 43.75 |-46.37| 0-360 | 400 | Odegs
9 .18817 | 45.64 | Pk 111 1 -80 -23.16 22.11 42.11 |[-45.27 | 0-360 | 400 Flat
3 .49 32.98 | Pk 11 2 -40 4.18 13.8 33.8 -9.62 | 0-360 | 400 | Odegs
7 .49 35.21 | Pk 11 2 -40 6.41 13.8 33.8 -7.39 | 0-360 | 400 (90 degs
10 .49 34.56 | Pk 11 2 -40 5.76 13.8 33.8 -8.04 | 0-360 | 400 Flat
4 7.64877 | 20.03 | Pk 11 .6 -40 -8.37 29.54 - -37.91| 0-360 | 400 | Odegs

Pk - Peak detector

Below 30MHz Data — H FIELD

Frequency| Metfer AT0079 | Gain/Loss | Dist. Corr. Corrested QP/AV Limit PK Limit Margin Azimuth|Height| Loop
Marker (MHz) Reading Det (dB/m) (dB) Factor (dB) Reading (dBuA/m) (dBuA/m) (dB) | (Degs) | (cm) | Angle
(dBuv) dB(uAmps/meter)
5 .00928 | 43.93 | Pk -32.8 1 -80 -68.77 -3.25 16.75 |-65.52| 0-360 | 400 |90 degs
8 .00999 | 43.37 | Pk -33.1 1 -80 -69.63 -3.89 16.11 |-65.74| 0-360 | 400 Flat
1 .01195 | 44.39 | Pk -34 1 -80 -69.51 -5.44 1456 |-64.07| 0-360 | 400 | 0 degs
6 .15255 | 45.67 | Pk -40.4 1 -80 -74.63 -27.56 -7.56 |-47.07 | 0-360 | 400 |90 degs
2 .15587 | 46.18 | Pk -40.4 1 -80 -74.12 -27.75 -7.75 |-46.37| 0-360 | 400 | Odegs
9 .18817 | 45.64 | Pk -40.4 1 -80 -74.66 -29.39 -9.39 |[-45.27| 0-360 | 400 Flat
3 .49 32.98 | Pk -40.5 2 -40 -47.32 -37.7 -17.7 -9.62 | 0-360 | 400 | Odegs
7 .49 35.21 | Pk -40.5 2 -40 -45.09 -37.7 -17.7 -7.39 | 0-360 | 400 |90 degs
10 .49 34.56 | Pk -40.5 2 -40 -45.74 -37.7 -17.7 -8.04 | 0-360 | 400 Flat
4 7.64877 | 20.03 | Pk -40.5 .6 -40 -59.87 -21.96 - -37.91| 0-360 | 400 | Odegs

Pk - Peak detector

Note: All measurements were made at a test distance of 3 m. The measured data was
extrapolated from the test distance (3m) to the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) 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 (test distance / specification distance).
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

10.4. WORST CASE BELOW 1 GHZ

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

B,Teat Focility: UL Morrisville 2822 Nov S 22:45:38
Radict=d Emissions - 3 Meters
_ Projsct Numoer: 143586E8
3 Client Lut-an
Test Locatian: Chanber |
_ Mede: " Tx, 3LE, lo~st Cos=
7 Testzd by: 27125 / 17953
=5
55
: |
~
S 4 r
3 SERTETm T TgEUl Y m I
B
z
35
>3
“MWW /A\ <
13 M \M M i
_ il b A
36 160 18608
Frecuercy (MFz2
Rerge () eIV e /itin et/ flode Sucep Fis  Fups/Mode Losel Range CHz) B/ Ref/Atin  Det/Avg Hode Sueep Pts Faups/loce Lokel
12301680 1hC6B /1P FIAE PERK/ogfur-ides nsec(Fut) 1Bk MK Honizortal
Rev 9.5 18 Cct 2221
B,Teat Facility: UL Morrisville 2822 Nov 9 22:45:3D
Radict=d Emissions - 3 Meters
_ Projzct Numaer: 143586E0
3 Client Lut-an
Test Locatian: Chanber |
_ Mede: "Tx, 3LE, Wo-~st Cos=
7 Testzd by: 27125 / 17953
=3
55
: ]
> _
5 4 IPRLTH T B i I
3 =
= c
35
d 6
Q -
25 4
5
36 160 18608
Frecuercy (MFz2
Rerge () e/ VE e /ftin et/ flode Sucep Fis  Fups/Mode Losel Range CHz) [ Ref/Atin  Det/Avg Hode Sueep Pts Fups/loce  Lokel
Rev 9.5 18 Cct 2221
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REPORT NO: R14558600-E1

FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

Below 1GHz Data

Meter Corrected
Frequency X AT0066 Gain/Loss X QPk Limit Margin |Azimuth|Height .
Marker Reading| Det Readin Polari
(MHz) [} dBuV)g (dB/m) (CLU rﬁ) (dBuv/m) (dB) | (Degs) | (cm) ty
1 * **37.566 | 28.22 | Pk 21.8 -314 18.62 40 -21.38 | 0-360 399 H
2 ***111.771| 31.42 | Pk 18.5 -30.3 19.62 43.52 -23.9 | 0-360 199 H
3 * **274.149 | 33.35 | Pk 19.1 -28.8 23.65 46.02 -22.37 | 0-360 100 H
4 * **37.566 | 40.28 | Pk 21.8 -314 30.68 40 -9.32 | 0-360 100 Vv
6 * **116.815| 40.32 | Pk 19.2 -30.3 29.22 43.52 -14.3 | 0-360 100 Vv
7 * **330.409 | 33.57 | Pk 19.7 -28.2 25.07 46.02 -20.95 | 0-360 100 Vv
5 43.192 52.24 | Pk 17.5 -314 38.34 - - 0-360 100 Vv
Pk - Peak detector
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REPORT NO: R14558600-E1
FCC ID: JPZ0146

DATE: 2022-12-29
IC: 2851A-JPZ0146

10.5.

WORST CASE 18-26 GHZ

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

Morrisville

[5leat Fasility: UL

2022 Nov 9

20:02: 21

Radict=d Emissions 3-Meters
Projsct Numoer: 143586E8

135 Client Lut-an
Test Location: Chonber |
_ Mede: " Tx, 3LE, lo~st Cos=
3 Testzd by: 27125 / 17953
35
75.-Fea gt CdBull dee)
=
>
3 5
B
z
53 Avsroge L n t (dBul/m)

55
18 26 5
Frecuercy (Ckz)
Rerge (61) eIV T /itin Det/Ag Tupe Sucep Fis  Fups/Mode Losel Range (3H2) B/ Ref/ftn  Det/Avg Tyse Sueep Pts #oupalfioce Lokel
118265 MC-3B)3 e FERK/ur Rrg(RHS)  Mnsec(uts) 1Bk Ak Honizortal
Rev 9.5 18 Cct 2221
_Test Facility: UL Morrisville 2022 Nov 9 208:02:21

Radict=d Emissions 3-Meters
Projzct Numaer: 143586E0

135 Client Lut-an
Test Locatian: Chanber |
_ Mede: "Tx, 3LE, Wo-~st Cos=
El Testzd by: 27125 / 17953
35
75 Pex et CdBul) )
=
3 -
3 2
)
z

Avsroge L n t (dBul/m)

.
18 26 5
Frecuercy (CFz2
Ronge (6Hz) REUAVEW e /ftin Det/fg Type Sueep Pts #SupsiMade  Locel Range (320 REL/JEU Ref/Atin  Det/fivg Tyoe Sueep Pts #Supaffoce  Lokel
2:18-26.5 MC-3dB2/M 9972 FEAK/Pur RvgiRNS)  Tdmsec(Auto) 13k MAXH Vert ical
Rev 9.5 18 Cct 2221
VERTICAL
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

18 — 26GHz Data

Marker Frequency R“::c:?r:g Det 204704 | Gain/Loss C:;;Z?':‘egd Average Limit |Margin| Peak Limit |Margin|Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) | (Degs) | (cm)

1 * **20.48565 | 49.25 | Pk 34.2 -39.1 44.35 54 -9.65 74 -29.65| 0-360 | 249 H

4 * **21.10366 | 48.68 | Pk 34.1 -39.1 43.68 54 -10.32 74 -30.32| 0-360 | 151 Vv

5 * *%22.30143 | 49.39 | Pk 34.5 -39.5 44.39 54 -9.61 74 -29.61| 0-360 | 200 Vv

2 * *%22.68227 | 48.47 | Pk 343 -39.2 43.57 54 -10.43 74 -30.43| 0-360 | 200 H

6 * ** 2385794 | 49.16 | Pk 35.1 -39 45.26 54 -8.74 74 -28.74| 0-360 | 101 Vv

3 * **23.88429 | 49.13 | Pk 35 -38.8 45.33 54 -8.67 74 -28.67| 0-360 | 299 H
Pk - Peak detector
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 GO to 56 56 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground place and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak Detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both lines.

RESULTS
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REPORT NO: R14558600-E1 DATE: 2022-12-29
FCC ID: JPZ0146 IC: 2851A-JPZ0146

11.1.1. AC Power Line Norm

LINE 1 RESULTS

1@OTBBt Foc lity: UL-Morrisville 2822 Nov 8 085:37:55
Corducted RFI Uoltoge
“roject Numbe-~:1455868E
e Client:Lutron
Test Locotion:COND!
Mode:BLE LIC
8o Tested by 85522/46722
78
P—

> 68 BT e

3 T

:‘ el Average Limit GdEul

i)

c 1

= 79

- ABR-A \ 5 oG

38 \/\\//A\w{ i nfmi
A A
V] \/UU U AR ¥ W
[z SR SRR SO 1 /A S A R 1| | s | M AAAMMA W\AAA oo
i LA H '“vywvwvyw 'M'\MWN

5 — 1B 38

Freguency (MHz)
Ronge (Fiz) ] Ref/Attn  Det/Avg Mode Sueep Ps #ups/ode Lobel

Ronge () Rl Ref/Atin  Det/fvg fode
1:.15-38 Gki-hidB) B2/18 P/t

Sueep Pis #oups/Made Label
1B/ 950 AR Line-Ll

Rev 9.5 B4 Mar 2321

Range 1: Line-L1 .15 - 30MHz
Meter Corrected
Frequency . Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
MH dB dBuV dB dBuV dB
(MHz) (dBuV) (dB) dBuV (dBuv) (dB) (dBuv) (dB)

1 315 32.69 Pk 1 9.8 42.59 59.84 -17.25 - -
2 315 29.65 Av 1 9.8 39.55 - - 49.84 -10.29
3 486 24.37 Pk 0 9.8 34.17 56.24 -22.07 - -
4 .51 19.42 Av 0 9.8 29.22 - - 46 -16.78
5 2.142 26.83 Pk 0 9.8 36.63 56 -19.37 - -
6 2.115 20.24 Av 0 9.8 30.04 - - 46 -15.96
7 2.874 29.73 Pk 0 9.8 39.53 56 -16.47 - -
8 2.871 24.36 Av 0 9.8 34.16 - - 46 -11.84
9 3.189 30.34 Pk 0 9.9 40.24 56 -15.76 - -
10 3.186 24.11 Av 0 9.9 34.01 - - 46 -11.99
11 3.393 27.49 Pk 0 9.9 37.39 56 -18.61 - -
12 3.429 17.81 Av 0 9.9 27.71 - - 46 -18.29

Pk — Peak Detector

Av — Average Detector
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LINE 2 RESULTS
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Frequency (MHz)
Ronge (MHe) RBU Ref/Atin  Det/fivg fode Sueep Pts  #Swps/Made  Lobel Ronge (MHz) REW Ref/Atin  Det/fivg Mode Sueep Pus  #Sups/Mode  Lobel

Rev 9.5 B4 Mar 2321

Range 2: Line-L2 .15 - 30MHz
Meter Corrected
Frequency . Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dBuV) (dB) dBuV (dBuVv) (dB) (dBuVv) (dB)

13 312 35.78 Pk 1 9.8 45.68 59.92 -14.24 - -
14 312 30.53 Av 1 9.8 40.43 - - 49.92 -9.49
15 .609 26.44 Pk 0 9.8 36.24 56 -19.76 - -
16 .609 18.97 Av 0 9.8 28.77 - - 46 -17.23
17 2.229 25.85 Pk 0 9.8 35.65 56 -20.35 - -
18 2.229 18.68 Av 0 9.8 28.48 - - 46 -17.52
19 2.799 30.66 Pk 0 9.8 40.46 56 -15.54 - -
20 2.784 24.28 Av 0 9.8 34.08 - - 46 -11.92
21 3.132 31.3 Pk 0 9.8 41.1 56 -14.9 - -
22 3.15 24.47 Av 0 9.8 34.27 - - 46 -11.73
23 3.567 30.18 Pk 0 9.9 40.08 56 -15.92 - -
24 3.567 23.93 Av 0 9.9 33.83 - - 46 -12.17

Pk — Peak Detector

Av — Average Detector
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12. SETUP PHOTOS

Please refer to R14558600-EP1 for setup photos

END OF TEST REPORT
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