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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: CREE INC.
4600 SILICON DR.
DURHAM, NC 27709 USA

EUT DESCRIPTION: Transceiver Module for Light Fixture
MODEL.: RFM Module, p/n CM-CWC-1
SERIAL NUMBER: Conducted (antenna-port & LC): Non-serialized samples
Radiated: JG40QA77357, JG40QA77067, JG40QA77103
DATE TESTED: 2013-07-19 through 2013-09-17, and
2014-03-06 through 2014-03-07
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested 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 herein. This document may not be altered or
revised in any way unless done so by UL LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released Prepared By:
For UL LLC By:

Mt e (A W % W

Mike Antola Jeff Moser
EMC Project Lead EMC Program Manager
UL — Consumer Technologies Division UL — Consumer Technologies Division
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

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 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://ts.nist.gov/standards/scopes/2002460.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 +/-2.5dB
Radiated Disturbance, 30 to 1000 MHz +/- 3.4 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The RFM Module, p/n CM-CWC-1 is a 2.4 GHz DSSS transceiver used with light fixtures. The
module uses an O-QPSK modulation and a 250 kbps data rate. The module will be installed
with the light fixture to receive signals from other devices to control the fixture.

The radio module is manufactured by Cree Inc.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2405 - 2480 0O-QPSK 3.5 2.24
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Monopole, PCB-Trace antenna, with a maximum gain of 1.4 dBi.

5.4. SOFTWARE AND FIRMWARE

RF Module — CM-CWC-1
128RFR2_MOD_11.hex
128RFR2_MOD_18.hex
128RFR2_MOD_22.hex
128RFR2_NO_RADIO.elf

All firmware has the following parameters:

o Channel 11 and 18 have transmit power of 3.5dBm, channel 26 has a transmit power of
1.2dBm.
o Channel 11 and 18 have no transmit filter, channel 26 uses a transmit filter.

o All firmware files labelled 128RFR2_MOD_XX.hex are radio tests for the
ATMEGA128RFR2, where XX is the channel being constantly transmitted on.

o All firmware files labelled RFR2_MOD_XX.hex are the equivalent for the
ATMEGA256RFR2.

o The 128RFR2_NO_RADIO and RFR2_NO_RADIO files put the ATMEGAXXXRFR2 into
a non-transmitting, idle state.

LED Driver software is “v0.09.32".
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5.5.

WORST-CASE CONFIGURATION AND MODE

The fundamental of the EUT was investigated in three orthogonal orientations X (flat),Y (side), Z
(upright), it was determined that the Y orientation was worst-case orientation. Therefore, all
final radiated testing was performed with the EUT in Y orientation. (Unit on its side as depicted
in the set-up photos part of this report.)

For radiated emissions above 1GHz, all three channels (low, middle, and high) were
investigated. Radiated emissions below 1GHz and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as the worst-

case scenario.

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
LED light Cree CR22-32L-40K-10V |None NA
DC power supply Extech 382202 None NA
I/O CABLES
I/O Cable List
Cable Port # of identical | Connector |Cable Type Cable Remarks
No ports Type Length (m)
The following was used during antenna-port measurements.

1 AC 1 AC inlet Unshielded 1 3C/18AWG power cord

attached to light fixture.
The following was used during radiated-emissions testing

2 AC 1 AC inlet Unshielded 1.5 AC input to DC power supply.
3C/18AWG power cord.

3 DC 1 DC Unshielded 1 2-pin connector at RF-module
end, banana leads at power-
supply end. Two 22AWG
wires.

TEST SETUP

Different RFM Modules were provided. 3 modules were provided for Radiated Emissions
testing (Low Channel, Mid Channel and High Channel) and 3 modules were provided for
Conducted Port tests (Low Channel, Mid-Channel and High-Channel).

Note, the Low and Mid Channel’s output power was set for 3.5dBm during testing. The High
Channel output power was set for 1.2 dBm during testing.

Page 7 of 70

UL LLC

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC

FORM NO: CCSUP4701l
TEL: (919) 549-1400
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SETUP DIAGRAM FOR TESTS

CONDUCTED PORT TESTS

Spectrum Analyzer
or Power Sensor

Coax cable

<€—— RF Module

LED Light

=

RADIATED and AC LINE CONDUCTED

RF Module

DC Power Supply

)

v
AC Mains
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IC: 11481A-RFM

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Wireless Conducted Measurement Equipment
Equipment o
D Description Manufacturer Model Number Last Cal. Next Cal.
Prior to 2013-08-31
SA0016 | Spectrum Analyzer / Receiver| A91€nt N9030A 2012-10-29 | 2013-10-31
Technologies
Rohde & NRP-Z81 (w/ NRP-
PSENSORO001 | RF Power Meter Sensor Head Schwartz 73 USB adapter) 2012-08-21 | 2013-08-31
HI0041 Temp/Humid/Pressure Meter | Cole-Parmer | 99760-00 2013-01-25 | 2014-01-31
After 2013-08-31
SA0016 | Spectrum Analyzer / Receiver| Ad1€nt N9030A 2013-09-04 | 2014-09-30
Technologies
PAROOL | Power Sensor, DC 10 18GHz | Sooc & NRV-Z51 2013-09-03 | 2014-09-30
Rohde &
PAROO07 Power Meter, DC to 40GHz NRVD 2013-09-03 | 2014-09-30
Schwarz
HI0041 Temp/Humid/Pressure Meter | Cole-Parmer | 99760-00 2013-01-25 | 2014-01-31
Radiated Disturbance Emissions (E-field)
Equip.
ID Description Manufacturer Model Number Last Cal. Next Cal.
Loop Antenna (Low i . i
AT0037 Range) Electro-Metrics | EM-6871 2013-06-19 2014-06-30
Loop Antenna (High ) . )
AT0036 Range) Electro-Metrics | EM-6872 2013-06-20 2014-06-30
Biconical Antenna, 30 to | Schaffner-
AT0025 ' Chase EMC VBAG6106A 2013-06-14 2014-06-30
300 MHz Ltd
Log-periodic Antenna, AL NA.
AT0030 200 MHz 10 1000 MHz Schaffner UPA6109 2013-06-12 2014-06-30
Double-Ridged
AT0062 Waveguide Horn ETS Lindgren 3117 2013-08-27 2014-08-31
Antenna, 1to 18 GHz
ATOOS3 | Horn Antenna, 18- ARA MWH-1826/8 2013-11-12 | 2014-11-30
26.5GHz
SAC_C Gain-Loss string for
(BC antenna S 9 Various Various 2013-09-06 2014-09-30
. biconical antenna at 3m
3m location)
SAC_D Gain-Loss string for log-
(LP antenna - 9 9 Various Various 2013-09-06 2014-09-30
. periodic antenna at 3m
3m location)
SAC_E_LR Gain-Loss string for
(Loop antenna 9 Various Various 2013-09-06 2014-09-30
: loop/rod antenna at 3m
3m location)
Page 9 of 70
UL LLC FORM NO: CCSUP4701l

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709

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

TEL: (919) 549-1400




REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

Equip.
ID Description Manufacturer Model Number Last Cal. Next Cal.
Spectrum Analyzer / Rohde & ESIB40
SAR003 | oo ceiver Schwarz (1088.7490.40) 2013-09-03 2014-09-30
SA0016 Spectrum Analyzer Agilent N9030A 2013-09-04 2014-09-30
SOFTEMI EMI Software UL Version 9.5 NA NA
AMPO11 | RE Amp, 1-20GHz Miteq PN OD-01002000  013.00-04 | 2014-09-30
JS44-18004000-33-
AMPO0O13 RF Amp, 18-40GHz Miteq 8p 2013-09-04 2014-09-30
BrFoo3 | Band Reject Filter - 24001 v o onics BRM50702-01 2013-09-04 2014-09-30
to 2500 MHz
HI0069 LleeTeF;/ Humid/Pressure | 10 parmer 99760-00 2013-06-17 2014-06-17
Power-line Conducted Disturbance Emissions
Equipment _
D Description Manufacturer Model Number Last Cal. Next Cal.
. Rohde &
SA0015 [EMI Test Receiver 9kHz-7GHz Schwarz ESCI 7 2012-08-28 | 2013-08-31
ATAO16 | Coaxial cable, 20ft, BNC -male| RG-223 2012-08-31 | 2013-08-31
to BNC-male
SOFTEMI | EMI Software UL Version 9.5 NA NA
ATA508 Iﬂrggs'em Limiter, 0.00910 100 | g0 ctr6-Metrics | EM 7600 2012-08-31 | 2013-08-31
LISNOO2 | LISN, 50-0hm/50-uH, 25A Fischer Custom | FCC-LISN-50-25-2- | 5413 41 g9 | 2014-01-31
Com. 01-550V
HIO041 | Temp/Humid/Pressure Meter Cole-Parmer 99760-00 2013-01-25 | 2014-01-25
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1 ON TIME AND DUTY CYCLE RESULTS

ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
50.00 | 50.00 1.00 100.0% 0.00 0.010
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7.1.1. DUTY CYCLE PLOTS

DUTY CYCLE

Agllent Spectrum Analyzer - Duty Cycle Mid Channel
LX) T

D0;45;03 FM 1Y, 2013

L R F o O SENSECINT ALIGNAUTO
eep Time 50.00 ms | Avg Type: RMS TRAtE[ o5
PHO:Tast (o Trig: Free Run TP Wittt
IFGaln:Low Attan: 10 dB oer[h & &

10 deidiv. - Ref 0.00 dBm
Leg - .

¢

Center 2.440092600 GHz Span 0 Hz
Res BW 8 MHz #/BW 50 MHz* Sweep 50.00 ms (1001 pts’

MsG iJFile <PICTURE PNG> saved
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7.2. MEASUREMENT METHODS
6 dB BW: KDB 558074 D01 v03r01, Section 8.1.
Output Power: KDB 558074 D01 v03r01, Section 9.1.1.

Power Spectral Density; KDB 558074 D01 v03r01, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r01, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 vO3r01, Section 12.1.
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8. ANTENNA PORT TEST RESULTS

8.1.

O-QPSK (DSSS) MODE IN THE 2.4 GHz BAND

8.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2405 1.542 0.5
Middle 2440 1.590 0.5
High 2480 1.523 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - 6dB BW Low Channel
HF L

R J & X
[Marker 3 A 1.542000000 MHz

PHO: Wide (0
IFGaln:Low

SENSECINT

Trig: Frae Run
Atran: 10 dB

ALENAUTD |
Ava Typa: Log-Pwir

10 dBldiv  Ref 0,00 dBm
Log

AMEKr3 1.542 MHZz
-0.07 dBj

YA

Il:;nter 2.405015 GHz

Span 2.000 MHz|

es BW 100 kHz #VBW 300 kHz
[ kR MODE] TRE] 501

2406 269 GHz 9574 dBm
2404 263 GHz -16.34 dBm
1.542 MHz (&) 007 dB

Sweep 1.00 ms (1001 pts]

STATUS
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6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - 6dB BW Mid Channel
HF g L SENSECINT

R J i L
[Marker 3 A 1.590000000 MHz

ALIGNAJTO | 70U FM 1Y, 201
Ava Typa: Log-Pwir TRACE[T 3 1 5 A

PHO: Wide i, 1rig:FreeRun
IFGaln:Low Attan: 10 4B

10 dBldiv  Ref 0,00 dBm
JLog 01

ICenter 2.440000 GHz Span 2.000 MHz|
}#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms {1001 pts|

FLNCTION VALLIE

2439782 GHz -11.226 dBm
2435236 GHz 1757 dBm
1.580 MHz (&) 0.05 dB

STATUS
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6 dB BANDWIDTH HIGH CH

Agilent Spactrum Analyzer - 6dB EW High Channal
TG #F SO0 DC SENSE:INT
arker 2 2.479243600000 GHz
PHO: Wide i, 1rig:FresRun
IFGaln:Low Atten: 10 dB

ALIGNANTO | U7i0UIUY PM Xl 19, 201
Ava Typa: Log-Pwr 3

Mkr2 2.479 244 GHZ
fio geran Ref 0.00 dBm -18.35 dBm

T

Center 2.480023 GHz
m#Res BW 100 kHz

Span 2.000 MHz|
#VBW 300 kHz Sweep 1.00 ms {1001 pts|
A | NETION WAL TH FLNCTION VALLIE
2479747 GHz -12.06 dBm
2478 244 GHz -18.35 dBm
1.523 MHz (&) £21dB

STATUS

Page 17 of 70
UL LLC

FORM NO: CCSUP4701l
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. 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.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2405 2.2059
Middle 2440 2.2207
High 2480 2.1838
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99% BANDWIDTH

99% BANDWIDTH LOW CH

Agllent Spectrum Analyzer - Dccupied BW
R T

b I o0 o (=9
Avg/Hold Number 100

#IFGaln:Low

09 18527 PM Al 19, 201
Radio Std: Mone

SENSE:INT ALIGH AUTO 1
Canter Freq: 2405110000 GHz
i1 Trig:Fras Run Avg|Held:> 1001100

#Aetan: 10 dB Radio Devicw: BTS

Ref Offset 10.7 dB

10 dBidiv Ref 10.00 dBm

Log

Center 2.405 GHz
Res BW 27 kHz

Span 3 MHz

VBW 270 kHz Sweep 4.933 ms

Occupled Bandwidth
2.2059 MHz
-100.40 kHz
2.750 MHz

Transmit Freq Error
x dB Bandwidth

M3

Total Power 3.45 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS
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99% BANDWIDTH MID CH

Agllent Spectrum Analyzer - Dccupied BW
O9:2 102 PM Jul 19, 2013

SENSE:INT ALIGN AT
| Center Fregq: 2440000000 GHz Radio Std: Mone

[ral Trig: Frae Run Avg|Held:> 1001100
#IFGain:Low #Artan: 10 dB Radio Devicw: BTS

Ref Offset 10.7 dB
10 dBldiv Ref 10.00 dBm
Log

Center 2.44 GHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 mg

QOccupled Bandwidth Total Power 2.40 dBm
2.2207 MHz

Transmit Freq Error 21.379 kHz OBW Power 99.00 %
x dB Bandwidth 2.758 MHz x dB -26.00 dB

M3 STATUS
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

99% BANDWIDTH HIGH CH

Agllent Spectrum Analyzer - Occupled BW

i1 Trig:Fras Run Avg|Held:> 1001100

TG F Sou e SENSE:INT ALIGN ALITO 05221 18 PM A 19, 201
enter Freq 2.480000000 GHz | Canter Freq: 2450000000 GHz Radie Std: None

WFGain:Low  #Agten: 10 4B Radio Devicw: BTS

Ref Offset 10.7 dB
10 dBidiv Ref 10.00 dBm

Log

Center 2.48 GHz Span 3 MHz
Res BW 27 kHz VEW 270 kHz Sweep 4.933 mg

QOccupled Bandwidth Total Power 1.50 dBm
2.1838 MHz

Transmit Freq Error 22.591 kHz OBW Power 99.00 %
x dB Bandwidth 2.735 MHz x dB -26.00 dB

M3 STATUS
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REPORT NO: R10015043-RF

FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

8.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-210 A8.4

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 spectrum analyzer the analyzer bandwidth is set to a
value greater than the 6dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2405 3.479 30 -26.5
Middle 2440 2.502 30 -27.5
High 2480 -0.842 30 -30.8
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

OUTPUT POWER

OUTPUT POWER LOW CH

Agllent Spectrum Analyzer - Peak Power Low Channel
TR HF S0Q DU SENSECINT
arker 1 2.404580000000 GHz
PHO: Tast () Trig: Fras Run
IFGaln:Low Atran: 10 dB

Ref Offset 10.7 dB
10 deidiv - Ref 10.70 dBm
Log

" Avg Type: Log-Pur

Avg|Held:> 1001100

Mkri 2.404 58 GHA
3.479 dBm

Center 2.405110 GHz
#Res BW 3.0 MHz #VBW 50 MHz

M3

Span 10.00 MH2
Sweep 1.00 ms (1001 pts
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

OUTPUT POWER MID CH

Agllent Spectrum Analyzer - Peak Power Mid Channal

TR RF SO0 D0 ‘SEMSEINT LGHATD |
I Avg Type: Log-P
arker 1 2.439570000000 GHz o (o Trg:FresRun M\fgﬂlmlnduﬂ&nmgr

IFGaln:Low Atven: 10 dB

A ke S ARG BT
Ref Offset 10.7 dB Mkr1 2.439 57 GH3

10 dBidiv. - Ref 10.70 dBm 2.502 dBm|
Log

Center 2.440040 GHz Span 10.00 MH2
#Res BW 3.0 MHz #/BW 50 MHz Sweep 1.00 ms (1001 pts

M3 STATUS
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

OUTPUT POWER HIGH CH

R RF W Do

ENSECINT

Ref Offset 10.7 dB
Ref 10.70 dBm

PHO:Tast (o0 1rig:-FreeRun
IFGaln:Low #Arten: 10 dB

ALIGH ALTO |
#Avg Type: RMS

Mkri 2.479 45 GHA
-0.842 dBmy

Center 2.480000 GHz
#Res BW 3.0 MHz

M3

#/BW 50 MHz

Span 10.00 MH2
Sweep 1.00 ms (1001 pts
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REPORT NO: R10015043-RF

FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

8.1.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)
Low 2405 3.470
Middle 2440 2.490
High 2480 -0.775
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

8.1.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (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.

TEST PROCEDURE

Output power was measured based on the use of a peak measurement.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2405 -11.00 8 -19.00
Middle 2440 -13.64 8 -21.64
High 2480 -15.31 8 -23.31
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

POWER SPECTRAL DENSITY

PSD LOW CH

Agilent Spectrum Analyzer - PSD Low Channela
ENSEEINT

oy RF SO0 Do LIS ALITO |
arker 1 2.404930000000 GHz Avg Typa: Log-Pwr

PHO: Wide i, 1rig:FresRun
IFGaln:Low Aren: 10 dB

Ref Offset 10.7 dB Mkr1 2.404 930 GH3

10 dBidiv. - Ref 10.70 dBm -11.001 dBm
Log

Center 2.405030 GHz Span 5.000 MH2
#Res BW 3.0 kHz #V/EW 10 kHz Sweep 527 ms (1001 pts

M3 STATUS
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

PSD MID CH

Agilent Spectrum Analyzer - PSD Mid Channelo

RF . L SENSECINT ALIGNAJTO | D430 FM 1Y, 201
Ava Typa: Log-Pwir TRACE[T 3 1 5 A

R J 50 O W
arker 1 2.440435000000 GHz POTde (s Trig:FraeRun ot R
IFGaln:Low Atven: 10 dB

Ref Offset 10.7 dB Mkr1 2.440 435 GH3

10 dBidiv. - Ref 10.70 dBm -13.640 dBm
Log

Center 2.440000 GHz Span 5.000 MH2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 527 ms (1001 pts

M3 STATUS
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

PSD HIGH CH

R RF W Do SENSECINT

ALENATO |
#Avg Type: RMS

PHO: Wide i, 1rig:FreeRun
IFGaln:Low #Arten: 10 dB

Ref Offset 10.7 dB Mkr1 2.479 910 GH3

10 dBidiv. - Ref 10.70 dBm -15.312 dBm
Log

Center 2.480000 GHz Span 5.000 MH2
#Res BW 3.0 kHz #V/EW 10 kHz Sweep 527 ms (1001 pts

M3 STATUS
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

8.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE AND REFERENCE

Agllent Spectrum Analyzer - Bandedpe Low Channel
g

RF W Do 0 1850 PM Jul 19, 201

L SENSE:INT ALIGHAUTD
arker 2 2.403700000000 GHz Ava Type: Log-Pur TRace[ 5

PHO: Wide i, 1rig:FresRun TVPE

IFGaln:Low Atten: 10 dB oET|P A A

Ref Offset 10.7 dB
Illﬂ dBidlv  Ref 10.70 dBm
28

Center 240000 GHz ) ] ) ) ] "~ Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts]

I A A HETION WiDTH FUNCTION VAL E
M 1 f 2.406 28 GHz 0837 dBm
1] 240370 GHz -18.81 dBm

Note 1 - Low channel had the highest peak power. Therefore, the low channel was
used as the reference.

Note 2 — The waveform was measured at the point on the signal that is 20dB below the
reference channel peak (Low Channel). For the Low Bandedge, this is 2.403 GHz.
Based on this, the band edge is below the 20 dB threshold.
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

LOW CH SPURIOUS: 30MHz-8.03GHz

R RF Sog Do SENSE:INT ALL Ul 13 PM g 14, 2013
s

iGN AITO |
#Avy Type: RM3 TRACE[] - 3

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Mkr1 3.738 8 GH3
Ref Offset 10.7 dB
Ref 10.00 dBm -62.94 dBm

Start 30 MHz Stop 4.030 GHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 384 ms (40001 pts

STATUS

SENSE:INT ALIGNAJTO | U 10539 PM Aug 14, 2014
#Avy Type: RM3 TRACE[T "3 5 A
TYPE| Lttt

oeT|P

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Mkr2 7.216 3 GHZ7
Ref Offset 10.7 dB "
Ilgélsklw Ref 10.00 dBm -61.24 dBm)

Start 4,030 GHz Stop 8.030 GHz
es BW 100 kHz #VBW 300 kHz Sweep 384 ms (40001 pts

FLINETIRN VALLIE

48110 GHz 6726 dBm
72163 GHz 6124 dBm

STATUS

Note: Per 11.3 of KDB 558074 (v03r01), number of points must be >/= Span/RBW.
Therefore, seven plots are needed to satisfy this requirement over the range of 30MHz-
26GHz.
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

LOW CH SPURIOUS: 8.03-16.03GHz

[ RF EEs SEMSE:INT | | AL

GNAJTO | U 1LA0PM fug 14, 201
#avyg Type: RMS 2154

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Mkr1 8.902 5 GHZ
Ref Offset 10.7 dB
|1_Gog|:'EI.-’di'.l Ref 10.00 dBm -65.86 dBmy

Start 8.030 GHz Stop 12.030 GHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 384 ms (40001 pts

STATUS

SENSE:INT| | ALl

HANTD |
#Avg Type: RMS

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Mkr1 13.683 4 GH3
Ref Offset 10.7 dB
|1_Gog|:'EI.-’di'.l Ref 10.00 dBm -65.679 dBm

0y

Start 12.030 GHz Stop 16.030 GHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 384 ms (40001 pts

M3
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

LOW CH SPURIOUS: 16.03-24.03GHz

R RF TS

SENSE:INT| | ALIG!

HAUTD |
#Avg Type: RMS

Ref Offset 10.7 dB
10 deidiv - Ref 10.00 dBm
Log

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

U= 14:24 PM Awg 14, 2014
345 A

Mkri 19.960 5 GHZ
-63.979 dBm

Start 16.030 GHz
#Res BW 100 kHz

#/BW 300 kHz

STATUS

SENSE:INT| | ALl

HANTD |
#Avg Type: RMS

Ref Offset 10.7 dB
10 deidiv - Ref 10.00 dBm
Log

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Stop 20.030 GHz
Sweep 384 ms (40001 pts

MEkr1 23.828 1 GH3
-62.375 dBm

Start 20.030 GHz
#Res BW 100 kHz

M3

#/BW 300 kHz

Stop 24.030 GHz
Sweep 384 ms (40001 pts
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

LOW CH SPURIOUS: 24.03-26GHz

R RF W Do SENSECINT AL

GNAJTO | Ue16:14 PM Awg 14, 2014
#Avy Type: RM3 TRACE[T "3 5 A

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Ref Offset 10.7 dB Mkri1 25.554 78 GH3

10 dBidiv. - Ref 10.00 dBm -62.34 dBmy
Log

Start 24.0300 GHz Stop 26.0000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 189 ms (40001 pts

msc STATUS
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

SPURIOUS EMISSIONS, MID CHANNEL

MID CH SPURIOUS: 30MHz-8.03GHz

R RF TS

Ref Offset 10.7 dB
10 deidiv - Ref 10.00 dBm
Log

ENSECINT

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

GNAJTO | U= 19005 PM Awg 14, 2014
#Avy Type: RM3 TRACE[T "3 5 A

Mkr1 3.773 8 GH3
-62.46 dBm

Start 30 MHz
#Res BW 100 kHz

#/BW 300 kHz

ENSECINT

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Stop 4.030 GHz|
Sweep 384 ms (40001 pts

STATUS

GNAJTO | U240 PM Aug 14, 2014
#Avy Type: RM3 TRACE[T "3 5 A

Ref Offset 10.7 dB
10 dBidlv - Ref 10.00 dBm
Log

Mkr2 7.321 5 GHZ7
-63.60 dBm)

Start 4,030 GHz
es BW 100 kHz

Stop 8.030 GHz
Sweep 384 ms (40001 pts

48790 GHz
73215 GHz

5254 dBm
-63.60 dBm

FLNCTION VALLIE

STATUS

Note: Per 11.3 of KDB 558074 (vO3r01), number of points must be >/= Span/RBW.
Therefore, seven plots are needed to satisfy this requirement over the range of 30MHz-

26GHz.

Page 37 of 70

UL LLC

FORM NO: CCSUP4701l

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (919) 549-1400



REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

MID CH SPURIOUS: 8.03-16.03GHz

R RF TS

SENSE:INT| ALl

HANTD |
#Avg Type: RMS

Ref Offset 10.7 dB
10 deidiv - Ref 10.00 dBm
Log

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

U149 PM Aug 14, 2014
345 A

Mkr1 8.974 3 GH3
-65.97 dBm

Start 8.030 GHz
#Res BW 100 kHz

#/BW 300 kHz

STATUS

SENSE:INT| | ALIG!

HAUTD |
#Avg Type: RMS

Ref Offset 10.7 dB
10 deidiv - Ref 10.00 dBm
Log

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Stop 12.030 GHz|
Sweep 384 ms (40001 pts

Mkri 13.631 6 GHZ
-65.54 dBm

Start 12.030 GHz
#Res BW 100 kHz

M3

#/BW 300 kHz

Stop 16.030 GHz|
Sweep 384 ms (40001 pts
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

MID CH SPURIOUS: 16.03-24.03GHz

[ RF EEs SEMSE:INT | | AL

GNAJTO | Ui 7 PM g 14, 201
#avyg Type: RMS 2154

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Mkr1 19.161 1 GH3
Ref Offset 10.7 dB
ﬂggamw Ref 10.00 dBm -64.03 dBmy

Start 16.030 GHz Stop 20.030 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 384 ms (40001 pts

STATUS

SENSE:INT| | ALl

HANTD |
#Avg Type: RMS

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Mkri 23.960 9 GHA
Ref Offset 10.7 dB
ﬂggamw Ref 10.00 dBm -62.38 dBmy

¢

Start 20.030 GHz Stop 24.030 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 384 ms (40001 pts

M3
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

MID CH SPURIOUS: 24.03-26GHz

R RF W Do SENSECINT AL

GNAJTO | U529 PM Aug 14, 2014
#Ava Type: RMS s A

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Ref Offset 10.7 dB Mkr1 24.921 77 GH3

10 dBidiv. - Ref 10.00 dBm -61.97 dBmy
Log

Start 24.0300 GHz Stop 26.0000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 189 ms (40001 pts

M3 STATUS
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

Agllent Spectrum Analyzer - Bandedpe High Channel
T HF g [E

& [ 2 L
arker 1 2.481260000000 GHz

PHO: Wide i, 1rig:FresRun
IFGaln:Low Aren: 10 dB

Ref Offset 10.7 dB
10 deidiv - Ref 10.70 dBm
Log

2107 PM 2l 19, 201

LIGN AUTO
Ava Typa: Log-Pwir TRACE TEL
TYPE [\l bk
DET[P A A

Center 2.48350 GHz
#Res BW 100 kHz #VBW 300 kHz

msa 1 Alignment Completed

Span 20.00 MH2
Sweep 1.93 ms (1001 pts

Note 1 — The waveform was measured at the point on the signal that is 20dB below the
reference channel peak (Low Channel). For the High Bandedge, this is 2.481 GHz. Based on

this, the band edge is below the 20 dB threshold.
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

HIGH CH SPURIOUS: 30MHz-8.03GHz

R RF Sog Do SENSE:INT ALL U742 PM Aug 14, 2013
s

iGN AITO |
#Avy Type: RM3 TRACE[] - 3

PHO: rlm o Trig:FrasRun
IFGaln:Low #Artan: 10 4B
Mkr1 3.731 9 GH3
Ref Offset 10.7 dB
Ref 10.00 dBm -63.35 dBmy

Start 30 MHz Stop 4.030 GHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 384 ms (40001 pts

STATUS

SENSE:INT ALIGNAJTO | U912 PM Aug 14, 2014

#avyg Type: RMS TRACE 2154
9 Trig: Frae Run THPE I Wby
PNO: Tast () g oet|P

IFGaln:Low #Artan: 10 dB

Mkr2 7.438 8 GHZ7
Ref Offset 10.7 dB .
|1|.9J§E'MW Ref 10.00 dBm -61.28 dBm)

Start 4,030 GHz Stop 8.030 GHz
es BW 100 kHz #VBW 300 kHz Sweep 384 ms (40001 pts

FLINETIRN VALLIE

45611 GHz -£9.69 dBm
74388 GHz 6128 dBm

STATUS

Note: Per 11.3 of KDB 558074 (v03r01), number of points must be >/= Span/RBW.
Therefore, seven plots are needed to satisfy this requirement over the range of 30MHz-

26GHz.
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

HIGH CH SPURIOUS: 8.03-16.03GHz

3 3 SO0 DG SENSE:INT| | ALl

GAJTO |
| #Avg Type: RMS
PHO:Tast (.0 1rig:FreeRun

IFGaln:Low #Artan: 10 dB

Ref Offset 10.7 dB
10 deidiv - Ref 10.00 dBm
Log

U3l PM Awg 14, 2014
345 A

Mkr1 8.128 7 GH3
-66.41 dBm

"

e POV PPN NPT

Start 8.030 GHz
#Res BW 100 kHz #/BW 300 kHz

STATUS

SENSE:INT| | ALl

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Ref Offset 10.7 dB
10 deidiv - Ref 10.00 dBm
Log

HANTD |
#Avg Type: RMS

Stop 12.030 GHz
Sweep 384 ms (40001 pts

Mkri1 14.040 1 GHZ
-65.46 dBm

Start 12.030 GHz
#Res BW 100 kHz #/BW 300 kHz

M3

Stop 16.030 GHz
Sweep 384 ms (40001 pts
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M NO: CCSUP4701l
TEL: (919) 549-1400



REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

HIGH CH SPURIOUS: 16.03-24.03GHz

R RF TS

SENSE:INT| ALl

HANTD |
#Avg Type: RMS

Ref Offset 10.7 dB
10 deidiv - Ref 10.00 dBm
Log

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

U3dd2 PM Aug 14, 2014
345 A

Mkri 19.942 8 GHZ
-63.02 dBm

Start 16.030 GHz
#Res BW 100 kHz

#/BW 300 kHz

STATUS

SENSE:INT| | ALIG!

HAUTD |
#Avg Type: RMS

Ref Offset 10.7 dB
10 deidiv - Ref 10.00 dBm
Log

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Stop 20.030 GHz
Sweep 384 ms (40001 pts

Mkri1 23.218 2 GHZ
-63.12 dBm

Start 20.030 GHz
#Res BW 100 kHz

M3

#/BW 300 kHz

Stop 24.030 GHz
Sweep 384 ms (40001 pts
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

HIGH CH SPURIOUS: 24.03-26GHz

R RF W Do SENSECINT AL

GNAJTO | U=e34:09 PM Awg 14, 2014
#Ava Type: RMS s A

r‘no:rlm o Trig:FrasRun
IFGaln:Low #Aren: 10 dB

Ref Offset 10.7 dB Mkr1 24.109 74 GH3

10 dBidiv. - Ref 10.00 dBm -62.01 dBmy
Log

Start 24.0300 GHz Stop 26.0000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 189 ms (40001 pts

M3 STATUS
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (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. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

For measurements between 30 MHz and 1 GHz the resolution bandwidth is set to 120 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; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

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.

For measurements below 30 MHz loop antennas were used per FCC requirements, and
measurement equipment settings test method were consistent with ANSI C63.4.
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz FOR O-QPSK (DSSS) MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R RF W Do

PHO:Tast (o0 1rig:-FreeRun
IFGaln:Low #Actan: 10 4B

Ref Offset 367 dB
Ref 110.00 dBpV

00:53:53 PM Mar 0o, 2014

TRACE 515
L
oeT|P P

SENSECINT ALIGNAUTO
| #Avg Type: RMS

Start 2.31000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz

M3

Stop 2.39000 GHz
Sweep 1.00 ms (1001 pts
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

LOW CHANNEL RESTRICTED, AVG, HORIZ

R RF W Do SENSECINT 01:57:24 PM Mar 00, 2014

ALGHAUTO |

| H#Avg Type: RMS TRAtE[T - 315

FNO: Tast ~—e—- THig:Fres Run Avg[Held: 100M00 TVPE|A kit
IFGaln:Low #Artan: 10 dB oeT|4 P

Mkri 2.389 92 GHA

Ref Offset 367 dB

Ref 110.00 dBpV 44.890 dBuV

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.00 ms (1001 pts

M3 STATUS
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

[ RF TS SEMNEECINT ALIGH AUTO 1

| #Avg Type: RMS
PHO:Tast (o0 1rig:-FreeRun

IFGaln:Low #Actan: 10 4B

Vikr1 2.390 00 G
Ref Offset 357 dB Mkr1 2.390 00 GH3

Ref 110.00 dBpV 53.990 dBuV

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts

M3
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

LOW CHANNEL RESTRICTED, AVG, VERT

R RF W Do SENSECINT Ui 09:18 PM Mar 00, 2014

ALGHAUTO |

| H#Avg Type: RMS TRAtE[T - 515 4

FNO: Tast ~—e—- THig:Fres Run Avg[Held: 100M00 TVPE|A kit
IFGaln:Low #Artan: 10 dB oeT|4 P

Mkri 2.389 92 GHZ

Ref Offset 367 dB

Ref 110.00 dBpV 44.519 dBuV

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.00 ms (1001 pts

M3 STATUS
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

R B Sog Do SENSE:INT

* #iva Type: RMS

PHO: Wide i, 1rig:FreeRun
IFGaln:Low #Arten: 10 dB

Mlrd 2 AQ2 529 () (>
Ref Offset 3.78 dB Mkr1 2.483 533 0 GH3

10 dBidiv - Ref 110,00 dBpV 60.667 dBuV
Log

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts

M3
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

HIGH CHANNEL RESTRICTED, AVG, HORIZ

R HF 00 OO SENSECINT ALIGNAJTO | 12:34:00 PM Mar 00, 2014
il #Avg Type: RMS m,m=’-\—=r

PHO: Wide -+ 1rg:FreaRun Avg[Held: 100M00 TVPE|A kit

IFGaln:Low #Artan: 10 dB oeT|4 P

Mkr1 2.483 516 5 GH3

Ref Offset 3.78 dB

10 dBidiv - Ref 110,00 dBpV 50.937 dBuV
Log

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.00 ms (1001 pts

M3 STATUS
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

R B Sog Do SENSE:INT

* #iva Type: RMS

PHO: Wide i, 1rig:FreeRun
IFGaln:Low #Arten: 10 dB

Mkr1 2.483 615 5 GHZ
Ref Offset 378 dB ! o .
Ref 110.00 dBpV 60.82 dBuV

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts

M3
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

HIGH CHANNEL RESTRICTED, AVG, VERT

R HF 00 OO SENSECINT ALIGNAJTO | 12:49.09 PM Mar 00, 2014
il #Avg Type: RMS m,m=’-\—=r

PHO: Wide -+ 1rg:FreaRun Avg[Held: 100M00 TVPE|A kit

IFGaln:Low #Artan: 10 dB oeT|4 P

Mkr1 2.483 500 0 GHZ

Ref Offset 3.78 dB

10 dBidiv - Ref 110,00 dBpV 51.519 dBuV
Log

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.00 ms (1001 pts

M3 STATUS
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

HARMONICS AND SPURIOUS EMISSIONS

Low Channel: Horizontal/Vertical Plot

7 Mar 2814

¥9:83: 41

CUSTOMER: Cree

MODE: 24H5MH=z,

Rodioted Emissions 1-18GH=z

LAB NUMBER: 13LBBSE
MODEL: RF Module

Tx

TESTEDR BY: M. Nolting

~
E
.
g
J
[0l
o
—

n
&

I
=

Freguemncy

CGH=z2

UBLW / Avg Typ)
3M 4 Pur Avgl
3M S Pur Avgl

Ramgs (GH=)

UBW / Avg Tup
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

Low Channel: Tabular Data
CUSTOMER: Cree

LAB NUMBER: 13LB096

MODEL: RF Module

MODE: Tx, 2405MHz

TESTED BY: M. Nolting

Meter Antenna Field Average In
Reading Factor |Gain/Loss| Strength Limit Peak Limit] Margin [Antenna |Restricted
Freq (GHz){ [dBuV] Detector | [dB/m] [dB] [dBuV/m] | [dBuV/m] | Margin [dB] | [dBuV/m] [dB] Polarity | Band?

4.809 55.02 PK 34.00 -36.20 52.8 - - 74.0 -21.2 H
4.809 47.25 MAV2 34.00 -36.20 45.1 54.0 -8.9 - - H

4.809 62.75 PK 34.00 -36.20 60.6 - - 74.0 -13.4 \
4.809 55.90 MAW2 34.00 -36.20 53.7 . -0. - - \

7.214 44.65 PK 35.50
9.631 43.01 PK 37.00

7.217 47.29 PK 35.50
9.619 46.05 PK 37.00
PK - Peak detector
MAVL - KDB558074 W03 12.2.5.1 d) RMS Awerage
MAW - KDB558074 V03 12.2.5.1 d) 1) Voltage Average

18-26GHz frequency range: No EUT-related noise observed in this range.
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

Middle Channel: Horizontal/Vertical Plot

6 Mar ZB14 13:32:699

Rodioted Emissions 1-18GH=z

CUSTOMER: Cres

LAB NUMBER: 13LBBSE
MODEL: RF Module
MODE: Z448MH=z, Tx
TESTEDR BY: M. Nolting

~
E
.
g
J
[0l
o
—

n
&

I
=

Freqguemncy (GH=z2

UBLW / Avg Typ) Remgs (GHz) UBL / Avg Tuyp
3M 4 Pur Avgl
3M S Pur Avgl
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

Middle Channel: Tabular Data

CUSTOMER: Cree

LAB NUMBER: 13LB096
MODEL: RF Module
MODE: Tx, 2440MHz
TESTED BY: M. Nolting

Meter Antenna Field Average In
Reading Factor |Gain/Loss| Strength Limit Peak Limit| Margin [Antenna |Restricted
Freq (GHz){ [dBuV] Detector | [dB/m] [dB] [dBuV/m] | [dBuV/m] | Margin [dB] | [dBuV/m] [dB] Polarity | Band?

4.881 58.41 PK 34.00 -36.20 56.2 - - 74.0 -17.8 H Y

7.322 44.23 PK 35.60 -32.60 47.2 - -
4.879 51.94 MAV2 34.00 -36.20 49.7 54.0 -4.2
7.321 33.83 MAW2 35.60 -32.60 36.8 54.0

74.0 -26.7

4.881 56.61 PK 34.00 -36.20 54.4 - - 74.0 -19.6
7.322 46.45 PK 35.60 -32.60 49.5 - 74.0 -24.5
4.881 48.94 34.00 -36.20 46.7 54.0 - -

7.321 36.43 35.60 -32.60 39.4 54.0

9.760 46.69 PK 37.20
9.759 43.37 PK 37.20
PK - Peak detector
MAVL - KDB558074 W03 12.2.5.1 d) RMS Awerage
MAW2 - KDB558074 V03 12.2.5.1 d) 1) Voltage Average

18-26GHz frequency range: No EUT-related noise observed in this range.
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

High Channel: Horizontal/Vertical Plot

7 Mar 2814 18:36:65

Rodiated Emissions 1-186H=z

CUSTOMER: Crees

LAB NUMBER: 13LBHSE
MODEL: RF Module
MODE: =2488MHz, Tx
TESTEDR BY: M. Nolting

~
E
.
g
J
[0l
o
—

n
&

I
(&N]

Freguemncy (GH=2

VBL / Avg Typ Rangs (GHz) VBL / Avg Typ
3M / Pur Avgl
M S Pur Avgl
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

High Channel: Tabular Data

CUSTOMER: Cree

LAB NUMBER: 13LB096
MODEL: RF Module
MODE: Tx, 2480MHz
TESTED BY: M. Nolting

Meter Antenna Field Average In
Reading Factor |Gain/Loss| Strength Limit Peak Limit| Margin [Antenna |Restricted
Freq (GHz){ [dBuV] Detector | [dB/m] [dB] [dBuV/m] | [dBuV/m] | Margin [dB] | [dBuV/m] [dB] Polarity | Band?

4.959 48.67 PK 34.00 -36.00 46.7 - - 74.0 -27.3 H Y

7.439 43.10 PK 35.60 -32.40 46.3 - -
4.959 40.17 MAvVL 34.00 -36.00 38.2 54.0 -15.8
7.439 32.97 MAvVL 35.60 -32.40 36.2 54.0 -17.8

74.0 -27.7

4.959 52.85 PK 34.00 -36.00 50.9 - - 74.0 -23.1
7.438 44.50 PK 35.60 -32.40 47.7 - - 74.0 -26.3
4.959 45.75 34.00 -36.00 43.8 54.0 -10.2 - -

7.439 35.52 35.60 -32.40 38.7 54.0 -15.3

9.920 44.85 PK 37.50
9.920 48.11 PK 37.50
PK - Peak detector
MAVL - KDB558074 W03 12.2.5.1 d) RMS Awerage
MAW2 - KDB558074 V03 12.2.5.1 d) 1) Voltage Average

18-26GHz frequency range: No EUT-related noise observed in this range.
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

9.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular
data are the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHZz) to the measurement distance to clearly show the relative
levels of fundamental and spurious emissions and demonstrate compliance with the
requirement that the level of any spurious emissions be below the level of the intentionally
transmitted signal. The extrapolation factor for the limits were 40*Log (specification distance /
test distance).
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REPORT NO: R10015043-RF
FCC ID: 2ACQ6-RFM

DATE: 2014-07-18
IC: 11481A-RFM

EUT PLOT

IL-RTP EMC

7

Mar 2814

u
138

'\,
™,

(|FCC 15,2089

| |CUSTOMER : CREE
ClLAaB 1 3LEBEEY6
: |MODEL: RF Module
P |MODE: Tx, Wors
: |TESTED BY: M

t-case Channel

Nolting

NOISE-FLOOR PLOT

Freguency

1
CMH= 1]

IL-RTP_EMC

7

Mor 2814

i}
130

'\,
™,

L|Fcc 15,289

P|CUSTOMER : Al |
lLaB s all

S MODEL: All

P MODE: EUT aff
: |TESTED BY: M

(MNoise floorl
Nolting

Freguency

1
CMH= 1]

The above plots demonstrate there were no EUT-related emissions of interest relative to the

FCC 15.209 limit below 30MHz.
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

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

HORIZONTAL/VERTICAL PLOT
UL-RTP EMC 7 Mar 2814 14:31:48

85
(|Rodioted Emissians

(|[CUSTOMER: CREE

flLAB: 13LBASE

{IMODEL: RF Module

IIMODE: Tx, Worst-case Channel
(|TESTED BY: M. Nelting

dBEtulalts/meter]

BEE
Frequency [CMH=z]
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

HORIZONTAL/VERTICAL TABULAR DATA
CUSTOMER: Cree

LAB #: 13LB096

MODEL: RF Module

MODE: Tx, Worst-case Channel

TESTED BY: M. Nolting

Meter Antenna Field [15.209 QP In
Reading Factor |Gain/Loss| Strength Limit Antenna | Restricted

Freq (MHz)| [dBuV] Detector | [dB/m] [dB] [dBuV/m] | [dBuV/m] | Margin [dB] | Polarity Band?
434.82 31.72 PK 16.60 -26.90 21.4 - - H N

31.36 29.56 PK 17.10 -24.20 22.5

159.50 30.17 PK 14.70 -23.30 21.6

180.77 30.21 PK 15.10 -23.10 22.2

846.30 32.21 PK 22.70 -26.50 28.4

959.44 33.29 PK 23.50 -26.90 29.9
PK - Peak detector

QP - Quasi-peak detector
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.4
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REPORT NO: R10015043-RF DATE: 2014-07-18
IC: 11481A-RFM

FCC ID: 2ACQ6-RFM

RESULTS

LINE CONDUCTOR PLOT

23 Aug 2813 14:36:51

UL RTP EMC

FCC 15,287 Conducted

CUSTOMER: Cree

LAEB MNo.: 13LEESE (Conductaor: LI
MOCEL: RF Module

MODE: Tx, Worst-cose Chonnel
TESTED BY: M. MNalting

dBCulolt=)

Freguency CMH=]
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REPORT NO: R10015043-RF DATE: 2014-07-18
FCC ID: 2ACQ6-RFM IC: 11481A-RFM

LINE CONDUCTOR TABULAR DATA

CUSTOMER: Cree

LAB No.: 13LB127 (Conductor: L)
MODEL: RF Module

MODE: Tx, Worst-case Channel
TESTED BY: M. Nolting

Test Meter RFLine
Frequency | Reading Cable Voltage Margin Margin
[MHz] [dBuV] | Detector* | LISN[dB] | Loss [dB] | [dBuV] [dB] [dB]

0.153 32.71 QP 0.4 9.5 42.6 -23.2 -

0.200 31.74 QP 0.3 9.5 41.5 -22.1
0.274 28.60 QP 0.2 9.6 38.4 -22.6
0.418 27.95 PK 0.1 9.6 37.7 -19.9
1.695 22.38 PK 0.1 9.6 32.1 -23.9
8.469 20.15 PK 0.1 9.7 30.0 -30.1

0.153 2.87 AV 0.4 9.5 12.8
0.200 3.29 AV 0.3 9.5 13.1
0.274 2.13 AV 0.2 9.6 11.9

*PK = Peak, QP = Quasi-Peak, AV = Average
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NEUTRAL CONDUCTOR TABULAR DATA

CUSTOMER: Cree

LAB No.: 13LB127 (Conductor: N)
MODEL: RF Module

MODE: Tx, Worst-case Channel
TESTED BY: M. Nolting

Test Meter RFLine
Frequency | Reading Cable Voltage Margin Margin
[MHz] [dBuV] | Detector* | LISN [dB] | Loss [dB] | [dBuV] [dB] [dB]
0.155 32.94 QP 0.4 9.5 42.84 -23.0 - -
0.219 31.16 QP 0.2 9.5 40.86 -21.9
0.280 27.57 QP 0.2 9.6 37.37 -23.4
0.329 23.50 QP 0.1 9.6 33.20 -26.3 -
4.318 20.77 PK 0.1 9.7 30.57 -25.4 -15.4
4.883 21.66 PK 0.1 9.7 31.46 -24.5 -14.5

0.155 2.94 AV 0.4 9.5 12.84 - - -43.0
0.219 0.71 AV 0.2 9.5 1041 - - -42.4
0.280 1.83 AV 0.2 9.6 11.63 - - -39.2
0.329 0.41 AV 0.1 9.6 10.11 - - -39.4

*PK = Peak, QP = Quasi-Peak, AV = Average
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