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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LUTRON ELECTRONICS INC
7200 SUTTER ROAD
COOPERBURG, PA 18036, USA

EUT DESCRIPTION: Repeater
MODEL: CCD-TRANS
SERIAL NUMBER: Non-serialized production unit
DATE TESTED: 2011-09-21 through 2011-12-20
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C Pass
INDUSTRY CANADA RSS-210 Issue 8, Annex 1 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

Underwriters Laboratories Inc. tested the above equipment in accordance with the requirements
set forth in the above standards, using test results reported in the test report documents
referenced below and/or documentation furnished by the applicant. All indications of Pass/Fail in
this report are opinions expressed by Underwriters Laboratories Inc. based on interpretations of
these calculations. The results show that the equipment is capable of demonstrating compliance
with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation, as described by the referenced documents. This document
may not be altered or revised in any way unless done so by Underwriters Laboratories Inc. and
all revisions are duly noted in the revisions section. Any alteration of this document not carried
out by Underwriters Laboratories Inc. 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, any agency of the Federal Government, or any agency of any government.

Approved & Released For UL By: Tested By:
T
55 /e gl
i
Joseph Danisi Bob DelLisi
Lead Engineering Assoicate Sr. Staff Engineer
UL UL
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 1285 Walt Whitman
Rd. Melville, NY 11747, USA.

UL Melville is accredited by NVLAP, Laboratory Code 100255-0. The full scope of accreditation
can be viewed at http://ts.nist.gov/standards/scopes/1002550.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz +3.3dB
Radiated Disturbance, 30 to 1000 MHz +4.00 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a repeater intended for Lutron lighting applications.

The model number was changed after testing was completed to CCD-TRANS. Data in this
report shows CCD-TRANS-BL and is representative of the CCD-TRANS.

5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a permanently attached dipole antenna.

5.3. SOFTWARE AND FIRMWARE

The test utility software used during testing was cct-0.3.1.1-FCC provided by Lutron Electronics
Inc..

5.4. WORST-CASE CONFIGURATION AND MODE

Testing was conducted at the lowest and highest channels available in the device for field
strength measurements. The antenna and device were positioned in the worst case orientation.
For antenna port tests, the center channel was used for all tests.

5.5. MODIFICATIONS

A ferrite, manufactured by Fair-Rite, part number 0443167251 was added to the Ethernet cable
with one turn.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Laptop Compaq CQ56-115DX CNF1134NRP DoC
Laptop AC Adpater Compagq PA1650-32Ht 1341838902 DoC
/O CABLES
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC Unshielded 1.8m None
2 Ethernet 1 RJ-45 Unshielded 1.0m None
TEST SETUP

The EUT was connected to a laptop. The device will not transmit when a USB dongle is
connected to the device. The USB dongle is for software upgrades.
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SETUP DIAGRAM FOR TESTS

120Vac, 60Hz
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SETUP FOR DIGITAL DEVICE TESTS

SUPPORT EQUIPMENT

/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC Unshielded 1.8m None
2 Ethernet 1 RJ-45 Unshielded 1.0m None
3 UsB 1 USB Shielded 2.0m None
I/O CABLES
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC Unshielded 1.8m None
2 Ethernet 1 RJ-45 Unshielded 1.0m None
3 UsB 1 USB Shielded 2.0m None

TEST SETUP

Receive tests - The EUT was connected to a laptop and USB dongle.
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SETUP DIAGRAM FOR DIGITAL DEVICE TESTS

120Vac, 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used — Radiated Emissions
Description Manufacturer Model Identifier Cal Date CaDIaI?éJe
30-1000MHz
Rohde &
EMI Receiver Schwarz ESIB40 34968 2011-03-01 | 2012-03-01
Bicon Antenna Schaffner VBAG6106A |54 2011-04-05 | 2012-04-05
Log-P Antenna Schaffner UPA6109 44067 2011-04-29 | 2012-04-29
AM-1523-
Bias Tee Miteq 7687 44392 N/A N/A
AM-1523-
Bias Tee Miteq 7687 44393 N/A N/A
AM-3A-
Preamp Miteq 000110-7687 [44391 N/A N/A
AM-3A-
Preamp Miteq 000110-7687 |44394 N/A N/A
Switch Driver HP 11713A ME7A-627 |N/A N/A
System Controller Sunol Sciences |SC99V 44396 N/A N/A
Camera Controller Panasonic WV-CU254 44395 N/A N/A
RF Switch Box UL 1 44398 N/A N/A
Measurement Software UL Version 9.3 (44740 N/A N/A
Temp/Humidity/Pressure Meter Cole Parmer 99760-00 4268 2010-12-07 | 2012-12-07
Multimeter Fluke 83llI MES5B-305 |2011-02-01 |2012-02-29
Above 1GHz (Band Optimized System)
Spectrum Analyzer Agilent E4446A 72823 2011-07-26 | 2012-07-26
Horn Antenna (1-2 GHz) ETS 3161-01 51442 2008-03-28 | See * below
Horn Antenna (2-4 GHz) ETS 3161-02 48107 2007-09-27 | See * below
Horn Antenna (4-8 GHz) ETS 3161-03 48106 2007-09-27 | See * below
Signal Path Controller HP 11713A 50250 N/A N/A
Gain Controller HP 11713A 50251 N/A N/A
RF Switch / Preamp Fixture UL BOMS1 50249 N/A N/A
System Controller UL BOMS2 50252 N/A N/A
Measurement Software UL Version 9.3 (44740 N/A N/A
Temp/Humidity/Pressure Meter Cole Parmer 99760-00 4268 2010-12-07 | 2012-12-07
Multimeter Fluke 83llI MES5B-305 |2011-02-01 |2012-02-29
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Test Equipment Used — Radiated Emissions

Description

Manufacturer

Model

Identifier

Cal Date

Cal Due
Date

their dimensions and dimensio

nal tolerances.

* - Note: As allowed by the calibration standard ANSI C63.4 Section 4.4.2, standard gain horns need only a
one-time calibration. Only if physical damage occurs will the horn antenna require re-calibration.

* Gain standard horn antennas (sometimes called standard gain horn antennas) need not be calibrated
beyond that which is provided by the manufacturer unless they are damaged or deterioration is suspected,
or they are used at a distance closer than 2D%\. Gain standard horn antennas have gains that are fixed by

Test Equipment Used — Conducted Emissions

Description Manufacturer Model Identifier Cal Date | Cal Due Date

Conducted Emissions — GP 1
Rohde &
EMI Receiver Schwarz ESIB26 ME5B-081 |2011-01-27 |2012-01-31
LISN EMCO 3825/2R ME5-790 |2011-02-04 |2012-02-29
9252-50-R-24-
LISN Solar BNC ME5A-636 |2011-02-04 |2012-02-29
Switch Driver HP 11713A 44397 N/A N/A
RF Switch Box UL 4 44404 N/A N/A
Measurement Software UL Version 9.3 44736 N/A N/A
Temp/Humidity/Pressure Meter Cole Parmer  [99760-00 43734 2010-03-08 |2012-03-08
Multimeter Fluke 83l ME5B-305 |2011-02-01 [2012-02-29
Test Equipment Used — Occupied Bandwidth/Cease Operation/Duty Cycle

Description Manufacturer Model Identifier Cal Date | Cal Due Date
Spectrum Analyzer Agilent E4446A 72822 2011-02-07 |2012-02-07
Temp/Humidity/Pressure Meter | Cole Parmer 99760-00 4268 2010-03-08 |2012-03-08
Measurement Software UL Version 9.3 [44740
Multimeter Fluke 83l ME5B-305 2011-02-01 |2012-02-29
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7. ANTENNA PORT TEST RESULTS

7.1. 20 dB AND 99% BW

LIMITS

FCC 815.231 (c)

The bandwidth of the emission shall be no wider than 0.25% of the center frequency for devices
operating above 70 MHz and below 900 MHz. For devices operating above 900 MHz, the
emission shall be no wider than 0.5% of the center frequency. Bandwidth is determined at the
points 20 dB down from the modulated carrier.

IC A1.1.3

For the purpose of Section Al.1, the 99% Bandwidth shall be no wider than 0.25% of the center
frequency for devices operating between 70-900 MHz. For devices operating above 900 MHz,
the emission shall be no wider than 0.5% of the center frequency.

TEST PROCEDURE

ANSI C63.4
The transmitter output is connected to the spectrum analyzer.

20dB Bandwidth: The RBW is set to 10 KHz. The VBW is set to 100 KHz. The sweep time is
coupled. Bandwidth is determined at the points 20 dB down from the modulated carrier.

99% Bandwidth: The RBW is set to 1% to 3% of the 99 % bandwidth. The VBW is set to 3 times

the RBW. The sweep time is coupled. The spectrum analyzer internal 99% bandwidth function
is utilized.
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RESULTS

No non-compliance noted:

20dB Bandwidth

Frequency | 20dB Bandwidth Limit Margin
(MH2z) (kHz) (kHz) (kHz)
433.6 160 1084 -924

99% Bandwidth

Frequency | 99% Bandwidth Limit Margin
(MH2z) (kHz) (kHz) (kHz)
433.6 136.8 1084 -947.2

Page 14 of 58

UNDERWRITERS LABORATORIES INC.
1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA

TEL: (631) 271-6200

FORM NO: CCSUP4701D
FAX: (877) 854-3577

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

Laboratories Inc.



REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

20dB BANDWIDTH

20dB BANDWIDTH
#: Agilent 03.09:13 Dec 19, 2011

Ref 0 dBm Atten 10 dB

Morm

Center 433.558 MH:z

#Res BW 10 kHz #YBW 100 kHz

Agilent Tech

w"‘Wam o
Wb

p” | \q 7\'1"| | ‘I"W‘w” |H

53 Fc.1|

R T | harker

Select Marler
2

3 4

Mormal

Delta

Ref

[Tracking Ref)

Delta Pair

[u Span

Span Pair
Center

Off

Span 2 MHz
Sweep 18.48 ms (601 pis)
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99% BANDWIDTH

99% BANDWIDTH

¥ Agilent 03:10:31 Dec 19, 2011

Ch Freg
Occupied Bandwidth

433.558 MHz

Ref0 dBm
#Samp

Atten 10 dB

>
I

| ”l.v

Lpef e

T ’i"’ il

i |
‘a’.r.«'u*ﬂl""u Wl

Center 433.558 MHz
#Res BW 10 kHz

Occupied Bandwidth

136.8317 kHz

#VBW 100 kHz

R T | Detector

Trig  Free

Alto

Mormal

fiof

b

I|rI «

{Log

Average

FRMSA)

Peak

1\1 |, m -
bl !"1...,-.‘_..-1.1‘1,‘,‘J'ﬂ]l'|J‘W I i
k b ) [

Span 3 MHz

Sample

Sweep §7.6 ms (601 pts)

Megative Pealk

Iaore
1 of 2
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7.2. DUTY CYCLE

LIMITS

FCC 815.35 (c)

The measurement field strength shall be determined by averaging over one complete pulse
train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds. As an
alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases where the
pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the
average absolute voltage during a 0.1 second interval during which the field strength is at its
maximum value. The exact method of calculating the average field strength shall be submitted
with any application for certification or shall be retained in the measurement data file for
equipment subject to notification or verification.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer or radiated field strength. The RBW
is set to 1 MHz and the VBW is set to 1 MHz. The sweep time is coupled and the span is set to
0 Hz. The number of pulses is measured and calculated in a 100 ms scan.

CALCULATION

Average Reading = Peak Reading (dBuV/m) + 20log (Duty Cycle), Where Duty Cycle is
(# of long pulses * long pulse width) + (# of short pulses * short pulse width) / 100 or T

RESULTS

No non-compliance noted:

One Long Pulse # of Short # of Duty 20*Log
Period Width Long Width Short Cycle Duty Cycle

(ms) (ms) Pulses (ms) Pulses (dB)

100 4 1 4.00 1 0.080 -21.94
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ONE PERIOD

ONE PERIOD
#: Agilent 03.16:35 Dec 19, 2011

Ref 10 dBm Atten 10 dB
Morm

\ Wl

Center 433.558 3 MHz
Res BW 1 MHz #WVBW 1 MHz

A MEr1

il

E T

Span 0 Hz

Sweep 200 ms (601 pts)

harker

Select Marler

3 4

Delta

Delta Pair

[Tracking Ref)

Ref

A

Span

Span Pair

Center

Off

Note: lower level pulses are from triggering device for repeater to start transmission.
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PULSE WIDTH

PULSE WIDTH
- Agilent 03:40:36 Dec 19, 2011 BT Marker
A Mkr2 4 ms

Ref 10 dBm Atten 10 dB TR Select Marker

Marker Trace
Auta 1 2 3

Readout |
Tirme

harker Table
On Off

h

- A I A N

Center 433.558 MHz Span 0 Hz
Res BW 1 MHz HVBW 1 Sweep 200 ms {01 pts) Marker All Off
- ude

|
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7.3. TRANSMISSION TIME

LIMITS

FCC §15.231 (a) (2)
IC A1.1.1 (b)

A transmitter activated automatically shall cease transmission within 5 seconds after activation.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer or radiated field strength. The RBW
is setto 1 MHz and the VBW is set to 1 MHz. The sweep time is set to 10 seconds and the span
is setto 0 Hz.

RESULTS

No non-compliance noted:

LESS THAN 5 SECONDS
5 Agilent 03:15:32 Dec 19, 2011 R T | Marker

A Mkl fg
Ref 10 dBm Atten 10 dB 013 dE
Morrm
Lug

Select Marker
1 2 3 4

Mormal

"B Delta
Delta Pair

racking Re
LghAv Ref(T ) A
w1 82 ‘ Span Pair

53 Vi Span Center

I

Center 433.558 Span 0
Res BW 1 #WBW 1 MHz Sweep 10 s (601 p1s)
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8. RADIATED EMISSION TEST RESULTS

TX RADIATED SPURIOUS EMISSION

LIMITS

FCC 815.231 (b)

ICA1.1.2

In addition to the provisions of § 15.205, the field strength of emissions from Intentional
radiators operated under this section shall not exceed the following:

Fundamental Field Strength of Field Strength of
Frequency Fundamental Frequency Spurious Emissions
(MHz) (microvolts/meter) (microvolts/meter)
40.66 - 40.70 2,250 225

70 - 130 1,250 125

130-174 1,250 to 3,7501 125to 3751

174 - 260 3,750 375

260 - 470 3,750 to 12,5001 375to 1,2501
Above 470 12,500 1,250

1 Linear interpolation

815.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are
permitted in any of the frequency bands listed below:

DATE: 2011-12-20
IC:2851A-JPZ0087

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9-410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025- 8.5
417725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 9.3-95
6.215 - 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.52525 2655 - 2900 22.01-23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6-24.0
12.29 - 12.293 162.0125 - 167.17 3332 - 3339 31.2-31.8
12.51975 - 12.52025 167.72 - 173.2 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 240 - 285 3600 - 4400 (2)
13.36 —13.41 322 -335.4
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2 Above 38.6

§15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions
appearing within these frequency bands shall not exceed the limits shown in Section 15.209. At
frequencies equal to or less than 1000 MHz, compliance with the limits in Section 15.209 shall
be demonstrated using measurement instrumentation employing a CISPR quasi peak detector.
Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in Section 15.35 apply
to these measurements.

§15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MH2) (microvolts/meter) (meters)
30 88 100 ** 3
88 216 150 ** 3
216 960 200 ** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54 72 MHz, 76 88 MHz,
174 216 MHz or 470 806 MHz. However, operation within these frequency bands is permitted
under other sections of this Part, e.g., Sections 15.231 and 15.241.

815.209 (b) In the emission table above, the tighter limit applies at the band edges.
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4:2003. The
EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 1200 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

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.

RESULTS

No non-compliance noted:
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

FUNDAMENTAL, HARMONICS AND TX SPURIOUS EMISSION (30 — 1000 MHz) 431MHz

UL EMC - Melville

15 Dec zB11 2e:H3:43

Repeater

Tested By: RA

Radioted Emissians — 3 Meters

Lutron Electronics, Corpg.

Mode!l: CCT-Tram=—-BL 431 MH=
Jok: 1H81421784

128U edH=
KXMT FPocket Mods

1% Sukport C 15

L m‘.{-f.‘"-"‘l bt “;kwﬂ'mlm'lku L

dBLulo lts/meter]

Pl

18R
Freguency C[MH=zI

|+ 38260 PE/SA 128k I BH1s/MHz Harizantal 312001660 FKASH 120k

H

Ronge [HHz] Det RBUCHz1 UBMIHz]  Sweep Lokel Range [MHz] Det  RBUCHz] UBNCHz]  Suesp Labe |

A a/MHz Hor i zontal

Flle: ROE 38-1BBAMHz FCC Port1S Sub C CCT_TRAMS BL XMT Pocket Mode 431MHz ferr on ethernet DAT
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

Lutron Electronics, Corp.
Repeater

Model: CCT-Trans-BL 431 MHz
Job: 1001421784 120V 60Hz
Tested By: AA  XMT Packet Mode

Corrected
Level FCC Part 15 FCC Part 15
Test Meter AF-44067 GL-3M  dB[uVolts/ dB[uVolts/ Subpart C Subpart C Azimuth Height
Frequency Reading Detector [dB] [dB] meter] DCF [dB] meter] 15.209 Margin ~ 15.231 Margin  [Degs] [em] Polarity
Horizontal 200 - 1000MHz
431.0157 75.39 PK 17 2.3 94.69 -21.94 72.75 - - 80.7 -7.95 250 101 Horz
861.8919 22.28 PK 22.9 3.4 48.58 -21.94 26.64 - - 60.7 -34.06 342 137 Horz
250.0052 26.03 QP 12.6 1.7 40.33 - - 46 -5.67 252 133 Horz
429.3147 14.54 QP 17 2.3 33.84 - - 46 -12.16 144 100 Horz
425.7129 8.68 QP 16.9 2.3 27.88 - - 46 -18.12 250 103 Horz
432.1161 22.32 QP 17 2.3 41.62 - - 46 -4.38 231 103 Horz
434.1171 13.92 QP 17.1 2.3 33.32 - - 46 -12.68 232 100 Horz
436.5183 9.82 QP 17.1 2.3 29.22 - - 46 -16.78 230 242 Horz
437.3187 10.19 QP 17.1 2.3 29.59 - - 46 -16.41 297 185 Horz
Vertical 200 - 1000MHz
862.062 35.56 PK 23 3.4 61.96 -21.94 40.02 - - 60.7 -20.68 161 132 Vert
430.947 80.31 PK 16.5 2.3 99.11 -21.94 77.17 - - 80.7 -3.53 187 123 Vert
249.9949 25.38 QP 12.6 1.7 39.68 - - 46 -6.32 261 103 Vert
422.1111 8.35 QP 16.5 2.2 27.05 - - 46 -18.95 322 111 Vert
424.1121 9.68 QP 16.5 2.3 28.48 - - 46 -17.52 174 121 Vert
427.3137 12.83 QP 16.5 2.3 31.63 - - 46 -14.37 188 125 Vert
428.9145 17.3 QP 16.5 2.3 36.1 - - 46 -9.9 168 126 Vert
432.5163 23.32 QP 16.6 2.3 42.22 - - 46 -3.78 194 142 Vert
433.7169 19 QP 16.6 2.3 37.9 - - 46 -8.1 171 123 Vert
434.9175 14.43 QP 16.6 2.3 33.33 - - 46 -12.67 196 125 Vert
436.1181 13.06 QP 16.6 2.3 31.96 - - 46 -14.04 177 121 Vert
437.3187 12.43 QP 16.6 2.3 31.33 - - 46 -14.67 192 113 Vert

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

FUNDAMENTAL, HARMONICS AND TX SPURIOUS EMISSION (30 — 1000 MHz) 437MHz

UL EMC - Melville 15 Dec 26811 16:21:34
Radioted Emiss|jans — 3 Meters

Lutron Electronjics, Corpg.
Repeater

Mode!l: CCT-Trams—-BL 437 MH=
Jok: 1881421784 128. 668H=
Tested By: RA KXMT FPocket Mods

1% Sukport C 15

il

|
| LA
ol .'b.‘F?""]": r.g-vl'ﬂzJ‘Jw."-HMw i MM’M’ " M_‘\p.‘tl!_ﬂ.l"ﬁ* '
gk R

dBLulo lts/meter]

18R
Freguency C[MH=zI

Ronge [HHz] Det RBUCHz1 UBMIHz]  Sweep Lokel Range [MHz] Det  RBUCHz] UBNCHz]  Suesp Labe
|+ 38260 PESSA 128k I BH1s/MHz Harizantal 312001660 FKASH 128k T A a/MHz Hor i zonta

Flle: ROE 38-1BBAMHz FCC Port1S Sub C CCT_TRAMS BL XMT Pocket Mode 437MHz ferr on ethernet DAT
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

Lutron Electronics, Corp.
Repeater

Model: CCT-Trans-BL 437 MHz
Job: 1001421784 120V 60Hz
Tested By: AA XMT Packet Mode

Corrected
Level FCCPart 15 FCCPart 15
Test Meter AF-43441 GL-3M  dB[uVolts/ dB[uVolts/ SubpartC Subpart C Azimuth Height
Frequency Reading Detector [dB] [dB] meter] DCF [dB] meter] 15.209 Margin  15.231 Margin  [Degs] [em] Polarity
Horizontal 30 - 200MHz
35.1051 6.23 QP 16.1 0.6 22.93 - - 40 -17.07 183 115 Horz
Vertical 30 - 200MHz
35.96 11.04 QP 15.6 0.6 27.24 - - 40 -12.76 259 118 Vert
35.956 11.97 QP 15.6 0.6 28.17 - - 40 -11.83 31 135 Vert
Horizontal 200 - 1000MHz
436.9185 75.61 PK 17.1 2.3 95.01 -21.94 73.07 - - 80.9 -7.83 249 100 Horz
874.0667 26.74 PK 23.3 3.4 53.44 -21.94 315 - - 60.9 -29.4 268 176 Horz
249.9973 27.3 QP 12.6 1.7 41.6 - - 46 -4.4 243 127 Horz
433.3167 10.96 QP 17.1 23 30.36 - - 46 -15.64 141 100 Horz
435.3177 16.48 QP 17.1 23 35.88 - - 46 -10.12 252 101 Horz
438.5193 20.84 QP 17.2 2.3 40.34 - - 46 -5.66 229 101 Horz
439.3197 16.9 QP 17.2 2.3 36.4 - - 46 -9.6 229 101 Horz
440.5203 12.7 QP 17.2 2.3 32.2 - - 46 -13.8 114 101 Horz
442.9215 10.41 QP 17.1 2.4 29.91 - - 46 -16.09 134 104 Horz
443.7219 9.78 QP 17.1 2.4 29.28 - - 46 -16.72 143 100 Horz
692.2361 11.12 QP 21.3 3 35.42 - - 46 -10.58 262 192 Horz
829.0378 9.15 QP 23.1 33 35.55 - - 46 -10.45 196 203 Horz
Vertical 200 - 1000MHz
436.9185 78.2 PK 16.6 2.3 97.1 -21.94 75.16 - - 80.9 -5.74 178 122 Vert
874.0466 35.09 PK 233 3.4 61.79 -21.94 39.85 - - 60.9 -21.05 301 116 Vert
250.001 24.58 QP 12.6 17 38.88 - - 46 -7.12 292 107 Vert
434.1171 14.78 QP 16.6 2.3 33.68 - - 46 -12.32 172 121 Vert
438.1191 24.98 QP 16.6 2.3 43.88 - - 46 -2.12 15 124 Vert
438.9195 21.31 QP 16.6 2.3 40.21 - - 46 -5.79 193 125 Vert
440.9205 14.88 QP 16.6 2.3 33.78 - - 46 -12.22 173 123 Vert
442.5213 129 QP 16.7 2.4 32 - - 46 -14 190 123 Vert
443.3217 12.32 QP 16.7 2.4 31.42 - - 46 -14.58 183 119 Vert
446.9235 11 QP 16.8 2.4 30.2 - - 46 -15.8 187 107 Vert
692.2461 12.25 QP 20.9 3 36.15 - - 46 -9.85 291 212 Vert

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

HARMONICS AND TX SPURIOUS EMISSIONS ABOVE 1GHz - 431MHz

UL EMC - Melville 16 Dec zB11 HY9: 46:48

Rodioted Emissions

Lutron Electronics, Inc.
Reapesater

Model: CCT-Tran=-BL 43 1MH=
Jok: 1881421784 128l BEH=
Tested By: GBE KMT Facket Mode

FCC Fart 15 Subpart C Peak

FCC Part 15 Subpark C 15,283

|
Iy Ay L|~
e ‘I‘ LI'J_l joa

1
i | Iy } s L b byt A
il A R sl g e L A SR

w{hbm,h ! e

1
| i b
I | | ! ! rIH
i .iJ P -:"t,‘;l-' byl B

dBLula l+s/meter]

Freguency [MH=]

Ronge [HH=] Det  RBUCHz] VBMIHz]  Sweep Lakel Range [MHz] Det  RBUCHz] UBMCHz]  Suweep Label
| | ARB-2HER PE I IH lesdecade Harizantal
2: 288B-4BEE PK I M 1efdecade Harizantal
3:4838-5B60 PK I I .fs/decade Harizantal

Flle: RDE 1-5GHz FCC Port!S Suk C CCT_TRANS BL XMT Packet Mode 431MHz ferr on ethernet.DAT
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

Lutron Electronics, Inc.
Reapeater

Model: CCT-Trans-BL 431MHz
Job: 1001421784 120V 60Hz
Tested By: GB XMT Packet Mode

BOMS
Test Meter AF-51442 Factor
Frequency Reading Detector [dB] [dB]
Horizontal 1000 - 2000MHz
1292.83 79.34 PK 20.4 -44.42
1723.98 64.47 PK 20.8 -44.13
Horizontal 4000 - 5000MHz
4551.965 69.65 PK 27.3 -52.54
Vertical 1000 - 2000MHz
1292.8 83.08 PK 20.4 -44.42
1724.14 70.25 PK 20.8 -44.13
Vertical 4000 - 5000MHz
4550.633 74.37 PK 27.2 -52.56

PK - Peak detector (maximized)
QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector

Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

dB[uVolts
/meter]

Corrected

Level FCCPart 15 FCCPart15

dB[uVolts SubpartC Subpart C

DCF [dB] /meter] 15.209 Margin  Peak

55.32 -21.94 33.38 54 -20.62 74
41.14 - - 54 -12.86 74
44.41 54 -9.59 74
59.06 -21.94 37.12 54 -16.88 74
46.92 - 54 -7.08 74
49.01 - 54 -4.99 74

Margin

Azimuth Height

[Degs] [em] Polarity
-18.68 308 259 Horz
-32.86 347 177 Horz
-29.59 66 250 Horz
-14.94 303 293 Vert
-27.08 223 362 Vert
-24.99 326 366 Vert
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

HARMONICS AND TX SPURIOUS EMISSIONS ABOVE 1GHz — 437MHz

UL EMC - Melville 16 Dec zB11 18:48:53

Rodioted Emissions

Lutron Electronics, Inc.
Reapesater

Model: CCT-Tran=-BL 437MH=
Jok: 1881421784 128l BEH=
Tested By: GBE KMT Facket Mode

FCC Fart 15 Subpart C Peak

FCC Part 15 Subpart C 15,283

|

1 [T T 1
o b gl i

‘hlw ,u|1|.'|||. H'II" w\‘u w' {:“‘w pJIII & \|| o |.n1. H\llalh- AL VR mwu |||J|

Wl i gt

dBLula l+s/meter]

Freguency [MH=]

Ronge [HH=] Det  RBUCHz] VBMIHz]  Sweep Lakel Range [MHz] Det  RBUCHz] UBMCHz]  Suweep Label
| | ARB-2HER PE I IH lesdecade Harizantal
2: 288B-4BEE PK I M 1efdecade Harizantal
3:4838-5B60 PK I I .fs/decade Harizantal

Flle: RDE 1-5GHz FCC Port!S Suk C CCT_TRANS BL XMT Packet Mode 437MHz ferr on ethernet.BAT
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

Lutron Electronics, Inc.
Reapeater

Model: CCT-Trans-BL 437MHz
Job: 1001421784 120V 60Hz
Tested By: GB XMT Packet Mode

Corrected
BOMS Level FCC Part 15
Test Meter AF-51442 Factor dB[uVolts/ dB[uVolts/ Subpart C
Frequency Reading Detector [dB] [dB] meter] DCF[dB]  meter] 15.209
Horizontal 1000 - 2000MHz
1311.11 83.01 PK 20.5 -44.35 59.16 -21.94 37.22 54
1748.18 63.34 PK 20.8 -44.14 40 - 54
Horizontal 4000 - 5000MHz
4547.302 68.91 PK 27.4 -52.58 43.73 - 54
Vertical 1000 - 2000MHz
1310.785 85.63 PK 20.5 -44.35 61.78 -21.94 39.84 54
1748 68.46 PK 20.8 -44.14 45.12 - 54
Vertical 4000 - 5000MHz
4550.966 72.21 PK 27.2 -52.56 46.85 - 54

PK - Peak detector (Maximized)
QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector

Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection
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Margin

-16.78
-14

-10.27

-14.16
-8.88

-7.15

FCC Part

15 Subpart Azimuth Height

C Peak Margin  [Degs] [cm] Polarity
74 -14.84 240 272 Horz
74 -34 343 177 Horz
74 -30.27 67 250 Horz
74 -12.22 104 400 Vert
74 -28.88 215 358 Vert
74 -27.15 40 250 Vert
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REPORT NO: 1001421784 DATE: 2011-12-20

FCC ID: JPZ0087 IC:2851A-JPZ0087
8.2. RX RADIATED SPURIOUS EMISSION
LIMITS

IC RSS-Gen Issue 2, section 7.2.3.2

All spurious emissions shall comply with the limits shown below:

Limits for radiated disturbance of Class B ITE at measuring distance of 3 m
Frequency range Quasi-peak limits
(MHZ2) (dBuV/m)
30to 88 40
8810 216 43.5
216 to 960 46
Above 960 MHz 54
Note: The lower limit shall apply at the transition frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4:2003. The
EUT is set to receive 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. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 5th harmonic is investigated with the transmitter set to the middle
channel.

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.

RESULTS

No non-compliance noted:
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

RECEIVER SPURIOUS EMISSION (30MHz - 1GHz) 431MHz

UL EMC - Melville 15 Dec 20811 18:36:22

Radiated Emissions - 3 Meters

Lutron Electronics, Corp.

Made | CCT-Tranm=—BL 431 MH=z
Jokb: 18B14217354 12680 66H=z
Tested By: GB Listen Made

| \':‘
M$WMM“MMWM¢M l Mwwwh;
e

dBCulolts/meter]

[REZ]
Freguemcy CMH=]

Rorge [MHz] Det  REWCHzI UBWCHzI  Sueep Lobel Range [HHz] Det  REWCHzI UBWHz]  Sweep Lobel
1:38-268 FK/SA 1cBk 1M (BBl s/HHz Horizontol 3:2R8- 16968 FK/SA feBk 1M (BA1s/HHz Horizantol

File: RDE 38-1888HHz FCC Part15B CCT TRANS BL Rx 431MHz farr on sthernat.DAT
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

Lutron Electronics, Corp.
Model: CCT-Trans-BL 431 MHz
Job: 1001421784 120V 60Hz
Tested By: GB  Listen Mode

Test Meter
Frequency Reading Detector [dB]
Vertical 30 - 200MHz

33 11.74 QP
36.0651 14.09 QP
47.8152 18.06 QP
79.7552 21.01 QP

81.22 20.45 QP
85.4412 17.9 QP
125.0025 10.01 QP

Horizontal 200 - 1000MHz

830.5455 9.09 QP
938.8 9.59 QP
250.005 26.2 QP

Vertical 200 - 1000MHz

830.7 9.15 QP
931.0297 9.59 QP
959.9 13.44 QP

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

AF-43441 GL-3M

17
15.6
11
7.6

8.7
13.4

23.1
23.6
12.6

23.1
23.5
24.2

0.6
0.6
0.7
0.9
0.9
0.9
1.2

3.3
3.6
1.7

33
3.5
3.6

dB[uVolts FCC Part
/meter]

29.34
30.29
29.76
29.51
29.35

27.5
24.61

35.49
36.79
40.5

35.55
36.59
41.24

15Class B Margin  [Degs]
40 -10.66 276
40 -9.71 238
40 -10.24 285
40 -10.49 277
40 -10.65 242
40 -12.5 294
435 -18.89 6
46 -10.51 355
46 -9.21 337
46 -5.5 325
46 -10.45 16
46 -9.41 251
46 -4.76 59

Azimuth Height

Polarity

109 Vert
133 Vert
101 Vert
108 Vert
100 Vert
100 Vert
322 Vert

382 Horz
109 Horz
121 Horz

100 Vert
383 Vert
193 Vert
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

RECEIVER SPURIOUS EMISSION ABOVE 1GHz — 431MHz

UL EMC - Melville

16 Dec ZB11

12:83:83

Rodioted Emissions

Lutron Electranics,

Feapeater
Mode !l CCT-Trans—BL
Jobi 1881421784

Tested By: GEBE

Inc.

431 MH=
128U gBH=
RCU Mode

FCC Port 15 Subpart B Closs B

|

uk

| o

n J T b .
PO wa }:«;,l;-).%ﬂ}l‘l..,x;,,u.;gﬁ,-! Dbl sl

i | 1
it I T ‘
'\"J“i".‘.'\‘-fw'rwh;!% W *Wl [ W-a"«,\j'\l iy W *‘“tm'* I'“’"ﬂ vy

dBlulalt=/meter]

Freguency [MHz]

Ronge [HHz] Det  REWCHz] VBW[Hz1
| : 1 8EB-2HE P I 1]

Sweep

1e/decade

Harizantal

Range [MHz] et REWCHz] VBWCHz1 - Swesp

Lebe

File: RDE 1-2GHz FCC PortiS CIE CCT TRANS BL RCY Mode 431MHz fsrr on ethernet. DAT
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

Lutron Electronics, Inc.
Reapeater

Model: CCT-Trans-BL 431MHz
Job: 1001421784 120V 60Hz
Tested By: GB RCV Mode

Test Meter
Horizontal 1000 - 2000MHz
1199.9 67.78 PK

1279.36 69.14 PK

Vertical 1000 - 2000MHz

1359.82 67.65 PK
1439.78 68.05 PK
1563.718 67.39 PK
1831.084 68.61 PK

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

19.8
20.4

20.6
20.7
21.1
21.2

BOMS

AF-51442 Factor
Frequency Reading Detector [dB]

[dB]

-44.47
-44.37

-44.37
-44.34
-44.2

FCC Part 15

dB[uVolts SubpartB Azimuth Height

/meter]  Class B Margin  [Degs] [em] Polarity
43.11 54 -10.89 128 249 Horz
45.17 54 -8.83 128 99 Horz
43.88 54 -10.12 222 99 Vert
44.41 54 -9.59 222 99 Vert
44.29 54 -9.71 308 99 Vert
45.81 54 -8.19 68 99 Vert
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

RECEIVER SPURIOUS EMISSION (30MHz - 1GHz) — 437MHz

UL EMC - Melville 15 Dec 20811 11:44:55

Radiated Emissions - 3 Meters

Lutron Electronics, Corp.
Repecter

Made | CCT-Tram=—BL 437 MH=z
Jokb: 18B14217354 12680 66H=z
Tested By: GB Listen Made

AL
.Mi.u...."-M""""“MNMMW WV.-H b

iy Lot
';..‘-M"”‘ b

dBCulolts/meter]

[REZ]
Freguemcy CMH=]

Rorge [MHz] Det  REWCHzI UBWCHzI  Sueep Lobel Range [HHz] Det  REWCHzI UBWHz]  Sweep Lobel
1:38-268 FK/SA 1cBk 1M (BBl s/HHz Horizontol 3:2R8- 16968 FK/SA feBk 1M (BA1s/HHz Horizantol

File: RDE 38-1888HH= FCC Part15B CCT TRANS BL Rx 437HHz farr on sthernat.DAT
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

Lutron Electronics, Corp.
Repeater

Model: CCT-Trans-BL 437 MHz
Job: 1001421784 120V 60Hz
Tested By: GB Listen Mode

Test Meter

Frequency Reading Detector [dB]

Vertical 30 - 200MHz

34.56 12.39 QP
35.9 13.59 QP
37.82 13.53 QP

Horizontal 200 - 1000MHz

249.985 25.57 QP
841.5 9.25 QP
875.53 9.34 QP
960.015 10.46 QP
960.015 12.43 QP

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

16.3
15.7
15

12.6
23.3
23.3
24.1
24.1

AF-43441 GL-3M

(dB]

0.6
0.6
0.6

1.7
3.3
3.4
3.6
3.6

dB[uVolts
/meter]

29.29
29.89
29.13

39.87
35.85
36.04
38.16
40.13

FCC Part Azimuth Height

15 Class B Margin  [Degs] [cm] Polarity
40 -10.71 328 105 Vert
40 -10.11 283 121 Vert
40 -10.87 212 139 Vert
46 -6.13 316 138 Horz
46 -10.15 48 155 Horz
46 -9.96 351 103 Horz
54 -15.84 217 121 Vert
54 -13.87 319 128 Horz
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

RECEIVER SPURIOUS EMISSION ABOVE 1GHz — 437MHz

UL EMC - Melville

16 Dec

ZE11 11:58:14

Rodioted Emissions

Lutron Electranics,

qupeater

Made!l: CCT-Trams—-BL
Jok 18EB1421784

RCU

Tested By: GBE

Inc.

437MH=
128l 5BH=
Made

FCC Part 15 Subport B Closs B

i i

il
ik '\||'[‘ ,".Jl{( i M\-M} rlub-"‘l"‘l',:'}‘,vﬂii.lﬁ I'I'Il“-r“ ,r,'!-h".‘

N T

|
) { ]
iy I | T I
;I'-*l-.;iif.ﬂ';;zi*v'- "“'\'u‘.'f‘-"a-\h“‘ui‘. o b w'-h\h‘«"-v‘ri

i . Ty
" ‘mm’ﬂJ \M !.'JN'; ,|-'aw'l“-L.ou.h it i "ZJ.‘"’ 15 mﬁ\‘.:"ﬂ -‘.1:,-*"-"1!]: o Lo

ﬁ

dBLulla lt=/meter]

Hd

Freguency [MH=z=]

Ronge CHHE]
I+ 1888-2088

Det. RBUCHz1 UBMIHz]

PK I IH

Sumep
1e/decade

Lahel
Harizantal

Range [HHz]

Det  RBUCHz] VBMCHz]  Suwesp

Labe |

Flle: RDE 1-2GHz FCC Port!S CIB CCT_TRANS BL RCY Mode 437MHz ferr on ethernet,DAT
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

Lutron Electronics, Inc.
Reapeater

Model: CCT-Trans-BL 437MHz
Job: 1001421784 120V 60Hz
Tested By: GB RCV Mode

Test Meter

Frequency Reading Detector [dB]

Horizontal 1000 - 2000MHz
1199.9 68.02 PK
1496.252 66.67 PK

Vertical 1000 - 2000MHz

1114.443 67.52 PK
1274.863 66.93 PK
1439.78 67.22 PK
1563.718 67.39 PK

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

Page 40 of 58

BOMS FCCPart 15
AF-51442 Factor  dB[uVolts/ SubpartB Azimuth Height
[dB] meter] Class B Margin  [Degs] [em] Polarity
19.8 -44.47 43.35 54 -10.65 91 250 Horz
20.8 -44.32 43.15 54 -10.85 269 99 Horz
20 -44.58 42.94 54 -11.06 77 250 Vert
20.3 -44.38 42.85 54 -11.15 129 99 Vert
20.7 -44.34 43.58 54 -10.42 103 99 Vert
21.1 -44.2 44.29 54 -9.71 281 250 Vert

UNDERWRITERS LABORATORIES INC.

1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA

TEL: (631) 271-6200

FORM NO: CCSUP4701D
FAX: (877) 854-3577

This report shall not be reproduced except in full, without the written approval of Underwriters
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

9. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

§15.207 (a)
IC RSS-GEN, Section 7.2.2

Frequency of emission Conducted Limit (dBuV)
(MHZz) Quasi-peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50t0 5 56 46
5 to 30 60 50
* Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI| C63.4

RESULTS

No non-compliance noted:
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

6 WORST EMISSIONS 431MHz Rx

Lutron Electronics

Repeater

Model: CCD-TRANS-BL 431MHz Rx
Job:1001421784 120Vac, 60Hz
Tested By: BD

5A636 with

Test Meter Tland S

W

Frequency Reading Detector Line 1[dB]

Line - L1 .15 - 30MHz

0.159 38.72 PK
0.159 13.01 Av
0.321 37.19 PK
0.321 15.7 Av
0.366 37.22 PK
0.366 26.29 Av
0.654 30.89 PK
0.654 13.85 Av
1.005 27.35 PK
1.005 11.07 Av
16.2285 28.39 PK
16.2285 20.39 Av

Neutral .15 - 30MHz

0.1545 35.4 PK
0.1545 10.39 Av
0.3615 38.49 PK
0.3615 27.34 Av
0.6495 33.36 PK
0.6495 19.29 Av
0.94875 28.43 PK
0.94875 16.18 Av
2.067 27.75 PK
2.067 12.03 Av
18.1815 17.44 PK
18.1815 9.26 Av

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAvV - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMIS detection

11.5
11.5
10.7
10.7
10.6
10.6
10.4
10.4
10.4
10.4
10.7
10.7

11.6
11.6
10.6
10.6
10.5
10.5
10.4
10.4
10.4
10.4
10.8
10.8

[dB(uVolts)]

50.22
24.51
47.89

26.4
47.82
36.89
41.29
24.25
37.75
21.47
39.09
31.09

47
21.99
49.09
37.94
43.86
29.79
38.83
26.58
38.15
22.43
28.24
20.06

FCC Part 15 FCC Part
Subpart B 15 Subpart
QPk Margin B Avg Margin
65.5 -15.28 55.5 -5.28
65.5 -40.99 55.5 -30.99
59.7 -11.81 49.7 -1.81
59.7 -33.3 49.7 -23.3
58.6 -10.78 48.6 -0.78
58.6 -21.71 48.6 -11.71
56 -14.71 46 -4.71
56 -31.75 46 -21.75
56 -18.25 46 -8.25
56 -34.53 46 -24.53
60 -20.91 50 -10.91
60 -28.91 50 -18.91
65.8 -18.8 55.8 -8.8
65.8 -43.81 55.8 -33.81
58.7 -9.61 48.7 0.39
58.7 -20.76 48.7 -10.76
56 -12.14 46 -2.14
56 -26.21 46 -16.21
56 -17.17 46 -7.17
56 -29.42 46 -19.42
56 -17.85 46 -7.85
56 -33.57 46 -23.57
60 -31.76 50 -21.76
60 -39.94 50 -29.94
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

LINE 1 RESULTS

UL EMC Test Sﬁstem 20 Dec 2811 H8: 3656
Conducted RFI Uoltoge

Lutron Electronics

Repeater
Model @ CCD-TRANS-EBEL 431MH=z R

Job . 1881421784 12BUac, 6BH=z
Tested By: BD

t 15 Subp

\\
\__\

t 15 Subpg

[dB(ulalt=2] Line — L1

1 18
Frequency L[MH=]

Ronge [MHz] Det REWCHz] WBUCHzI  Swesp Lobe! Range [MHz] Det RBWCHz] VBWCHz]  Sweep Lokel
15-38

1 FKAR Ik nfa As/4.5kHz Lina - L1

File: COE 43IMHz RX OAT
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

LINE 2 RESULTS

UL EMC Test Sﬁgtem 280 Dec 2811 H8:36:56
Conducted RFI Voltoge

Lutron Electronics

Repeater

Mode | © CCD-TRANS-BL 43 1TMH=z R
Jok 1BB1 421784 12PUae, B6B8H=
Tested By: BD

t 15 Subp

L 15 Subpd

[dEB(ulal+s) ] Neutraol

17

| N5
Fregquency L[MH=z]

Ronge [MHz] Det  RBUWCHz] UBUCHZ]  Sueep Label Range [MHz] Det  RBUCHZ] UBWIHZ]  Sueep Lokel
1:.15-38 FK/h L nfa 1574, 5kHz Line - L1

File: COE 43IMHz RX.DAT
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

6 WORST EMISSIONS 437 MHz Rx

Lutron Electronics

Repeater

Model: CCD-TRANS-BL 437MHz Rx
Job:1001421784 120Vac, 60Hz
Tested By: BD

5A636 with FCC Part 15 FCC Part 15
Test Meter Tl and Sw Subpart B Subpart B
Frequency Reading Detector Line 1[dB] [dB(uVolts)] QPk Margin Avg Margin
Line - L1.15 - 30MHz
0.168 36.31 PK 11.4 47.71 65.1 -17.39 55.1 -7.39
0.168 19.08 Av 11.4 30.48 65.1 -34.62 55.1 -24.62
0.3345 37.54 PK 10.7 48.24 59.3 -11.06 49.3 -1.06
0.3345 23.37 Av 10.7 34.07 59.3 -25.23 49.3 -15.23
0.357 36.23 PK 10.6 46.83 58.8 -11.97 48.8 -1.97
0.357 21.55 Av 10.6 32.15 58.8 -26.65 48.8 -16.65
0.6495 31.27 PK 10.4 41.67 56 -14.33 46 -4.33
0.6495 17.16 Av 10.4 27.56 56 -28.44 46 -18.44
14.154 25.45 PK 10.6 36.05 60 -23.95 50 -13.95
14.154 14.73 Av 10.6 25.33 60 -34.67 50 -24.67
16.2285 29.05 PK 10.7 39.75 60 -20.25 50 -10.25
16.2285 20.3 Av 10.7 31 60 -29 50 -19
Neutral .15 - 30MHz
0.1635 34.56 PK 11.5 46.06 65.3 -19.24 55.3 -9.24
0.1635 15.52 Av 11.5 27.02 65.3 -38.28 55.3 -28.28
0.3615 37.73 PK 10.6 48.33 58.7 -10.37 48.7 -0.37
0.3615 28.81 Av 10.6 39.41 58.7 -19.29 48.7 -9.29
0.6405 33.49 PK 10.5 43.99 56 -12.01 46 -2.01
0.6405 18.36 Av 10.5 28.86 56 -27.14 46 -17.14
0.996 30.72 PK 10.4 41.12 56 -14.88 46 -4.88
0.996 16.24 Av 10.4 26.64 56 -29.36 46 -19.36
2.0175 29.76 PK 10.4 40.16 56 -15.84 46 -5.84
2.0175 14.06 Av 10.4 24.46 56 -31.54 46 -21.54
16.2285 24.51 PK 10.7 35.21 60 -24.79 50 -14.79
16.2285 16.9 Av 10.7 27.6 60 -32.4 50 -22.4

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

LINE 1 RESULTS

UL EMC Test Sﬁstem 20 Dec 2811 H9:20: 22
Conducted RFI Uoltoge

Lutron Electronics

Repeater

Maode!| : CCD-TRANS-BL 437MH=z Rax
Job i 1HB1421784 12PUac, 68H=
Tested By: BD

t 15 Subp

I
I

t 15 Subpg

D
—
-

W

A T

T

[dB(ulalt=2] Line — L1

1 18
Frequency L[MH=]

Ronge [MHz] Det REWCHz] WBUCHzI  Swesp Lobe! Range [MHz] Det RBWCHz] VBWCHz]  Sweep Lokel
15-38 FK/R L néo Aa/4.5kHz Lina - L1

1

File: COE 43IMHz RX OAT
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REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

LINE 2 RESULTS

UL EMC Test Sﬁgtem 280 Dec 2811 Be.20.: 22
Conducted RFI Voltoge

Lutron Electronics

Repeater

Mode | © CCD-TRANS-BL 437MHz R
Jok 1BB1 421784 12PUae, B6B8H=
Tested By: BD

t 15 Subp

L 15 Subpd

[dEB(ulal+s) ] Neutraol

W

| N5
Fregquency L[MH=z]

Ronge [MHz] Det  RBUWCHz] UBUCHZ]  Sueep Label Range [MHz] Det  RBUCHZ] UBWIHZ]  Sueep Lokel
1:.15-38 FK/h L nfa 1574, 5kHz Line - L1

File: COE 43IMHz RX.DAT
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REPORT NO: 1001421784
FCC ID: JPZ0087

DATE: 2011-12-20
IC:2851A-JPZ0087

6 WORST EMISSIONS 431 MHz Tx

Lutron Electronics

Repeater

Model: CCD-TRANS-BL 431MHz Tx
Job:1001421784 120Vac, 60Hz
Tested By: BD

5A636 with
Test Meter Tl and Sw
Frequency Reading Detector Line 1[dB]
Line - L1 .15 - 30MHz
0.168 36.06 PK 11.4
0.168 19.72 Av 11.4
0.3345 36.28 PK 10.7
0.3345 23.31 Av 10.7
0.465 41.14 PK 10.5
0.465 14.29 Av 10.5
0.6405 31.66 PK 10.4
0.6405 12.65 Av 10.4
0.996 27.36 PK 10.4
0.996 11.08 Av 10.4
16.2285 29.19 PK 10.7
16.2285 21.22 Av 10.7
Neutral .15 - 30MHz
0.1545 33.26 PK 11.6
0.1545 12.02 Av 11.6
0.3435 36.88 PK 10.6
0.3435 30.32 Av 10.6
0.3705 37.34 PK 10.6
0.3705 25.45 Av 10.6
0.636 33.49 PK 10.5
0.636 16.04 Av 10.5
0.681 33.2 PK 10.4
0.681 18.77 Av 10.4
0.9195 28.42 PK 10.4
0.9195 18.36 Av 10.4

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

[dB(uVolts)]

47.46
31.12
46.98
34.01
51.64
24.79
42.06
23.05
37.76
21.48
39.89
31.92

44.86
23.62
47.48
40.92
47.94
36.05
43.99
26.54

43.6
29.17
38.82
28.76

FCC Part 15
Subpart B

65.1
65.1
59.3
59.3
56.6
56.6
56
56
56
56
60
60

65.8
65.8
59.1
59.1
58.5
58.5
56
56
56
56
56
56

FCC Part 15
Subpart B
Margin  Avg Margin

-17.64 55.1 -7.64
-33.98 55.1 -23.98
-12.32 49.3 -2.32
-25.29 49.3 -15.29

-4.96 46.6 5.04
-31.81 46.6 -21.81
-13.94 46 -3.94
-32.95 46 -22.95
-18.24 46 -8.24
-34.52 46 -24.52
-20.11 50 -10.11
-28.08 50 -18.08
-20.94 55.8 -10.94
-42.18 55.8 -32.18
-11.62 49.1 -1.62
-18.18 49.1 -8.18
-10.56 48.5 -0.56
-22.45 48.5 -12.45
-12.01 46 -2.01
-29.46 46 -19.46

-12.4 46 -2.4
-26.83 46 -16.83
-17.18 46 -7.18
-27.24 46 -17.24
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LINE 1 RESULTS

UL EMC Test Sﬁstem 20 Dec 2811 1H: 368 32
Conducted RFI Uoltoge

Lutron Electronics

Repeater

Maode!| : CCD-TRANS-BL 431 MH=z Tx
Job i 1HB1421784 12PUac, 68H=
Tested By: BD

t 15 Subp

I
I

t 15 Subpg

\
\
in

[dB(ulalt=2] Line — L1

1 18
Frequency L[MH=]

Ronge [MHz] Det REWCHz] WBUCHzI  Swesp Lobe! Range [MHz] Det RBWCHz] VBWCHz]  Sweep Lokel
15-38 FK/R L néo Aa/4.5kHz Lina - L1

1

File: COE 43IMHz TX DAT
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LINE 2 RESULTS

UL EMC Test Sﬁgtem 280 Dec 2811 tH:308: 32
Conducted RFI Voltoge

Lutron Electronics

Repeater

Mode | © CCD-TRANS-BL 43 TMH=z T
Jok 1BB1 421784 12PUae, B6B8H=
Tested By: BD

t 15 Subp

L 15 Subpd

[dEB(ulal+s) ] Neutraol

Py

| N5
Fregquency L[MH=z]

Ronge [MHz] Det  RBUWCHz] UBUCHZ]  Sueep Label Range [MHz] Det  RBUCHZ] UBWIHZ]  Sueep Lokel
1:.15-38 FK/h L nfa 1574, 5kHz Line - L1

File: COE 43IMHz TX.DAT
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DATE: 2011-12-20
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6 WORST EMISSIONS 437 MHz Tx

Lutron Electronics

Repeater

Model: CCD-TRANS-BL 437MHz Tx
Job:1001421784 120Vac, 60Hz
Tested By: BD

5A636 with
Test Meter Tl and Sw
Frequency Reading Detector Line 1[dB]

Line - L1.15 - 30MHz
0.168 36.44 PK
0.168 19.29 Av

0.3255 37.05 PK
0.3255 15.62 Av
0.3615 36.22 PK
0.3615 25.41 Av
0.618 29.44 PK
0.618 14.73 Av
0.996 27.36 PK
0.996 11.34 Av
16.2285 28.92 PK
16.2285 21.18 Av

Neutral .15 - 30MHz
0.168 33.29 PK
0.168 23.28 Av

0.33 37.55 PK
0.33 23.77 Av
0.357 38.38 PK
0.357 28.37 Av
0.6315 32.73 PK
0.6315 14.13 Av
0.9915 29.65 PK
0.9915 15.11 Av
1.2435 28.01 PK
1.2435 15.49 Av

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

11.4
11.4
10.7
10.7
10.6
10.6
10.5
10.5
10.4
10.4
10.7
10.7

11.4
11.4
10.7
10.7
10.6
10.6
10.5
10.5
10.4
10.4
10.4
10.4

FCC Part 15
Subpart B
[dB(uVolts)] QPk
47.84 65.1
30.69 65.1
47.75 59.6
26.32 59.6
46.82 58.7
36.01 58.7
39.94 56
25.23 56
37.76 56
21.74 56
39.62 60
31.88 60
44.69 65.1
34.68 65.1
48.25 59.5
34.47 59.5
48.98 58.8
38.97 58.8
43.23 56
24.63 56
40.05 56
25.51 56
38.41 56
25.89 56

Margin

-17.26
-34.41
-11.85
-33.28
-11.88
-22.69
-16.06
-30.77
-18.24
-34.26
-20.38
-28.12

-20.41
-30.42
-11.25
-25.03

-9.82
-19.83
-12.77
-31.37
-15.95
-30.49
-17.59
-30.11

FCCPart 15
Subpart B
Avg Margin
55.1 -7.26
55.1 -24.41
49.6 -1.85
49.6 -23.28
48.7 -1.88
48.7 -12.69
46 -6.06
46 -20.77
46 -8.24
46 -24.26
50 -10.38
50 -18.12
55.1 -10.41
55.1 -20.42
49.5 -1.25
49.5 -15.03
48.8 0.18
48.8 -9.83
46 -2.77
46 -21.37
46 -5.95
46 -20.49
46 -7.59
46 -20.11
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LINE 1 RESULTS

UL EMC Test Sﬁstem 20 Dec 2811 H9:20: 22
Conducted RFI Uoltoge

Lutron Electronics

Repeater

Maode!| : CCD-TRANS-BL 437MH=z Rax
Job i 1HB1421784 12PUac, 68H=
Tested By: BD

t 15 Subp

I
I

t 15 Subpg

D
—
-

W

A T

T

[dB(ulalt=2] Line — L1

1 18
Frequency L[MH=]

Ronge [MHz] Det REWCHz] WBUCHzI  Swesp Lobe! Range [MHz] Det RBWCHz] VBWCHz]  Sweep Lokel
15-38 FK/R L néo Aa/4.5kHz Lina - L1

1

File: COE 43IMHz RX OAT

Page 52 of 58

UNDERWRITERS LABORATORIES INC. FORM NO: CCSUP4701D
1285 WALT WHITMAN RD, MELVILLE, NY 11747, USA  TEL: (631) 271-6200 FAX: (877) 854-3577
This report shall not be reproduced except in full, without the written approval of Underwriters
Laboratories Inc.



REPORT NO: 1001421784 DATE: 2011-12-20
FCC ID: JPZ0087 IC:2851A-JPZ0087

LINE 2 RESULTS

UL EMC Test Sﬁgtem 280 Dec 2811 B8 .47 .48
Conducted RFI Voltoge

Lutron Electronics

Repeater

Mode | © CCD-TRANS-BL 437MH=z T
Jok 1BB1 421784 12PUae, B6B8H=
Tested By: BD

t 15 Subp

L 15 Subpd

[dEB(ulal+s) ] Neutraol

R

| N5
Fregquency L[MH=z]

Ronge [MHz] Det  RBUWCHz] UBUCHZ]  Sueep Label Range [MHz] Det  RBUCHZ] UBWIHZ]  Sueep Lokel
1:.15-38 FK/h L nfa 1574, 5kHz Line - L1

File: COE 437MHz TX.DAT
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10. SETUP PHOTOS

ANTENNA PORT

ANTENNA PORT

Antenmas +or
CCD-Travs=13L
RO/ -/ Lo
1661421784
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RADIATED EMISSION ABOVE 30 MHz

RADIATED EMISSIONS ABOVE 30 MHz (FRONT
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RADIATED EMISSIONS ABOVE 30 MHz (BACK) - TX

—

=
4

ADIATED g-&:ss:an&
CCT-Teans-BL
3o-lo@Me Dou-(2-15

1001421184

RANM’E» f-&:smws

CCT-Teans-BL
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AC MAINS LINE CONDUCTED EMISSION

LINE CONDUCTED EMISSION (FRONT)

Cov\mua{h Fmssfws
CCD-T Qans=BL
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LINE CONDUCTED EMISSION (BACK

(* onpuertn Emissiany
¢ DT RANS=BL
Q014 l=1
y217184
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