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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 2.4 GHz Modular Transceiver
MODEL.: LEA02109X0001

SERIAL NUMBER: Non-serialized

DATE TESTED: 2015-04-02 to 2015-05-20

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fall 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:

77 praanl %ﬁ i

Mike Ferrer Jeff Moser
EMC Program Manager EMC Program Manager
UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 4, and RSS-247 Issue 1.

¢ Note — Radiated testing above 1GHz was performed on a 1.5m table height, per ANSI
C63.10: 2013. All other testing was performed per ANSI C63.10: 2009.

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.

12 Laboratory Dr., RTP, NC 27709
X] Chamber A
X] Chamber C

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
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REPORT NO: R10529365-E1A
FCC ID: 2ACQ6-LN4

DATE: 2015-06-10

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

Test Uncertainty
Conducted Emissions (0.150-30MHZz) +/- 2.37 dB
Total RF power, conducted +/- 0.45 dB
RF power density, conducted +/- 1.5 dB
Spurious emissions, conducted +/- 1.46 dB
Radiated Emissions (30-1000 MHZz) +/- 6.04 dB (3m)
Radiated Emissions (1-6 GHz) +/- 5.96 dB
Radiated Emissions (6-18 GHz) +/- 6.10 dB
Radiated Emissions (18-26 GHz) +/- 6.81 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The 2.4 GHz Modular Transceiver, p/n LEA02109X0001 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 was tested as a stand-alone device.

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 0-QPSK 5.09 3.23

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a trace antenna, with a maximum gain of 1.7 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was the following:

128RFR2_MOD_11.hex
128RFR2_MOD_18.hex
128RFR2_MOD_25.hex
128RFR2_MOD_26.hex

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
DC power supply Electro Industries |DIGI 360 None NA
I/O CABLES
/O Cable List
Cable Port # of identical | Connector |Cable Type Cable Remarks
No ports Type Length (m)
1 AC 1 AC inlet Unshielded 1.5 AC input to DC power supply.

3C/18AWG power cord.

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

TEST SETUP

Different Radio Modules were provided. 3 modules were provided for Radiated Emissions
testing (Low Channel, Mid Channel and High Channel) and 1 module was provided for
Conducted Port tests that was programmed onsite by Cree Engineers. Additionally, one of the
Radiated samples was programmed onsite for Channel 25.

Note, the Low and Mid Channel’s output power was set for 5 dBm during testing. The High
Channel output power was set for 2.5 dBm during testing. It's Cree’s intent for all channels,
except the high channel to be set for a target of roughly 5 dBm. The high channel will be set for
2.5dBm
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

SETUP DIAGRAM FOR TESTS

CONDUCTED PORT TESTS

RF Module Spedrum Anzhzer

or Powver Sensor

DC Power Supply

T

W
AC Mains

RADIATED and AC LINE CONDUCTED

RF Module

DC Powver Supply

—

L
AC Mains
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REPORT NO: R10529365-E1A
FCC ID: 2ACQ6-LN4

DATE: 2015-06-10

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Wireless Conducted Measurement Equipment

EqU|Ipoent Description Manufacturer | Model Number Last Cal. | Next Cal.
Common Equipment
Agilent
SA0019 | Spectrum Analyzer . E4446 2014-06-12(2015-06-30
Technologies
PAR041 Rohde &
(S/N 100185) Power Meter, DC to 40GHz Schwarz NRVD 2015-01-07{2016-01-31
PAR043 | Power Sensor, DC to Rohde &
(SIN 100042)| 18GHz Schwarz NRV-Z51 2015-01-05(2016-01-31
Digital Multimeter, 4% Digit| Agilent U1252A
MMO0150 | (True RMS AC, AC+DC 2014-09-04(2016-09-30
measurement)
HI0041 Iﬂz’g/ Humid/Pressure Cole-Parmer 99760-00 2015-03-23(2016-03-31
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DATE: 2015-06-10

Radiated Disturbance Emissions (E-field) — Chamber C (Above 1 GHz)

Equip.
ID Description Manufacturer | Model Number| Last Cal. Next Cal.
1-18 GHz
Double-Ridged
AT0062 Waveguide Horn ETS Lindgren | 3117 2014-07-22 | 2015-07-31
Antenna, 1 to 18 GHz
18-40 GHz
(calibrated as set)
AT0063 gg?Gﬁ”Zte””a' 18- 1 Ara MWH-1826/B | 2014-07-23 | 2015-07-31
AT0061 Tc‘)’é”Hé”te””a' 255 | ARA MWH-2640/B | 2014-07-23 | 2015-07-31
Gain-Loss Chains
SAC_G Gain-Loss string for
(BOM) . 9 Various Various 2015-01-26 | 2016-01-31
Hyrbid antenna at 3m
1-18GHz
SAC_G Gain-Loss string for
(BOM) ot antennagat am|  Various Various 2015-01-26 | 2016-01-31
18-40GHz y
Receiver & Software
SA0018 Spectrum Analyzer Agilent N9030A 2014-06-24 | 2015-06-30
SOFTEMI | EMI Software UL Version 9.5 NA NA
Additional
Equipment used
HI0034 I/leert“e'?/ Humid/Pressure | 1 parmer | 99760-00 2015-03-23 | 2016-03-31
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DATE: 2015-06-10

Radiated Disturbance Emissions (E-field) — Chamber A (Below 1 GHz)

Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
30-1000 MHz Range
Biconical Antenna, 30 | Schaffner-
AT0025 ' Chase EMC VBAG6106A 2014-07-01| 2015-07-31
to 300 MHz Ltd
Log-periodic Antenna,
AT0030 200 MHz to 1000 MHz Schaffner UPA6109 2014-07-01| 2015-07-31
Gain-Loss Chains
SAC C Gain-Loss string for
(Biconical 3m| biconical antenna at Various Various 2014-09-03 | 2015-09-30
location) 3m
SAC D Gain-Loss string for
(Log-Periodic| log-periodic antenna Various Various 2014-07-17 | 2015-07-31
3m location) | at 3m
Receiver & Software
Spectrum Analyzer / Rohde & ESIB40 e e
SAR003 Receiver Schwarz (1088.7490.40) 2014-07-14 2015-07-31
SA0016 Spectrum Analyzer Agilent N9030A 2014-09-03 | 2015-09-30
SOFTEMI | EMI Software UL Version 9.5 NA NA
Additional
Equipment used
HIoo34 | JEMPIHUMIAPIEssUre | oo parmer | 99760-00 2015-03-23 | 2016-03-31
Page 12 of 58
UL LLC

FORM NO: CCSUP4701J

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: R10529365-E1A
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DATE: 2015-06-10

Conducted Disturbance Emissions - Voltage

Equ'IloDmentDescription Manufacturer | Model Number Last Cal. | Next Cal.
Equipment — Ground Plane
E
S/N EMI Test Receiver 9kHz- Rohde &
101793 13.6GHz Schwarz ESR3 2014-05-26|2015-05-31
ATA50g | Coaxial cable, 201ft, BNC - | RG-223 2014-09-15[2015-07-31
male to BNC-male
HIO069 | Temp/Humid/Pressure Meter| Cole-Parmer | 99760-00 2014-06-27|2015-06-30
SOFTEMI | EMI Software UL Version 9.5 NA NA
Transient Limiter
Transient Limiter, 0.009 to Electro-
ATA508 100 MHz Metrics EM 7600 2014-09-03|2015-09-30
LISN (FCC & CISPR
testing)
LISN, 50-ohm/50-uH, 2- Fischer FCC-LISN-50-25-2-
LISNGO2 conductor, 25A Custom Com. | 01-550V 2014-09-04/2015-09-30
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FCC ID: 2ACQ6-LN4

DATE: 2015-06-10

7. ANTENNA PORT TEST RESULTS

7.1.

O-QPSK MODE IN THE 2.4 GHz BAND

7.1.1.6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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 1.527 0.5
Middle 2440 1.591 0.5
High 2480 1.534 0.5
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DATE: 2015-06-10

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
- Agilent BA:B3:02 Apr 3, 2015

RL

|Freq/ChanneI

Ref 38 dBm Atten 38 dBE

a Mkrl 1.527 75 MHz
-8.84 dB

#Peak

Center Freq
2. 40500008 GHz
StartFreq
248387508 GHz
StopFreq
248612508 GHz

CF Step
225.000008 kHz
Auto Man

Center 2,405 086 80 GHz
#Res BW 100 kHz #/BH 388 kHz

Span 2.25 MHz
Sweep 1 ms (18081 pts)

Freq Offset
B.08000000 Hz

Signal Track
On Off
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6 dB BANDWIDTH MID CH

3% Agilent 90:12:14 Apr 3, 2015 RL |Freq/ChanneI

a Mkrl 1.591 2 MHz Center Freq
Egéa’i@ dBm Atten 38 dB B B 4000000 GHz

Log

16 Start Freq
dB/ 243550000 GHz

I
’ - -- StopFreq
244120008 GHz

CF Step
240000000 kHz
Auto Man

Freq Offset
B.O00BBERE Hz
Signal Track
On Off]
Center 2.440 80A B GHz Span 2.4 MHz
#Res BW 108 kHz #UBH 368 kHz Sweep 1 ms (1001 pts) ‘
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6 dB BANDWIDTH HIGH CH

s Agient 23:38:49 Apr 2, 2615 RL [Freq/Channel
s Merl 1.534 58 MHz Center Freq

53;;;@ dBrm Atten 39 dB ~0.09 B I 4e00000 Gz
StartFreq
247887500 GHz
Stop Freq
2.48112500 GHz

CF Step
pA 225.000088 kHz
#rhvg Auto Man

v1 52 Freq Offset

53 FC ‘ 0.00080000 Hz
AA

£

f>(5:é)|< Signal Track

Swp On Off

Center 2.438 006 06 GHz Span 2.25 MHz ‘

#Res BW 106 kHz #UBH 368 kHz Sweep 1 ms (1001 pts)

Page 17 of 58

UL LLC FORM NO: CCSUP4701J
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: R10529365-E1A
FCC ID: 2ACQ6-LN4

DATE: 2015-06-10

7.1.2. 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 5% 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 2.2798
Middle 2440 2.3337
High 2480 2.2172
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99% BANDWIDTH

99% BANDWIDTH LOW CH

# Agilent 23:13:34 Apr 13, 2615

RL

| Measure

Ch Freq

Occupied Bandwidth

2.485 GHz

Trig Free
[Averages: 26 | |

1 Meas Off

#Samp
Log
18
dB/
Offst
16.6
dB

Ref 38 dBm

Atten 30 dB

| Channel Power

‘ Occupied BH

Tk

“~

‘ ACP

Multi Carrier

Center 2,485 800 GH
#Res BH 47 kHz

Span 4.59 MHz

#UBH 138 kHz  #Sweep 188 ms (1681 pts)

Power

2

Occupied Bandwidth

2798 MHz

Transmit Freq Error  -18.361 kHz
% dB Bandwuidth

3.993 MHz*

Occ BH % Pwr 99.00 %
x dB -26.00 dB

Power Stat
CCDF

More
1of 2
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99% BANDWIDTH MID CH
s Agilent 21:36:56 Apr 13, 2015

RL

| Measure

Ch Freq 72.44 GHz
Occupied Bandwidth

Trig Free
[Averages: 26 | |

Meas Off

Ref 38 dBm

Atten 30 dB

#3amp

Log

| Channel Power

Occupied BH

18

dB/

Offst -

18.6
dB

#Res BH 47 kHz

Center 2,440 800 GH

Span 4.592 MHz

#UBH 130 kHz  #Sweep 188 ms (1681 pts)

Multi Carrier
Power

ACP

% dB Bandwuidth

Occupied Bandwidth

2.3337 MHz

Transmit Freq Error  -21.323 kHz

4.148 MHz*

Occ BH % Pwr 99.08 %
® dB -26.06 dB

Power Stat
CCDF

More
1of 2
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99% BANDWIDTH HIGH CH
W Agilent 23:06:55 Apr 16, 2015

RL [ Heasure |

Ch Freq 2.48 GHz

Occupied Bandwidth

Meas Off

Trig Free

[Averages: 28 | |

Ref 38 dBm Atten 38 dB

Channel Power

#Samp

Log

‘ Occupied BH

18
dB/
Offst

‘ ACP

19.6

dB

Multi Carrier

| |
Center 2,480 @88 GHz
#Res BH 43 kHz

#UBH 130 kHz

Span 4.435 Mz Power

#3weep 100 ms (1001 pts)

Occupied Bandwidth
2.2172 MHz

Transmit Freq Error  -21.835 kHz
% dB Bandwidth 2.766 MHz*

Power Stat
Occ BH % Pwr 99.00 % CCDF

®x dB -26.00 dB

More
1of?2
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FCC ID: 2ACQ6-LN4

DATE: 2015-06-10

7.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi (0 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 99% bandwidth of the EUT.

RESULTS
Channel Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2405 5.09 30 -24.91
Middle 2440 5.08 30 -24.92
- 2475 4.97 30 -25.03
High 2480 2.38 30 -27.62
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OUTPUT POWER

OUTPUT POWER LOW CH
# Agilent 845451 May 8, 20815

RL

| Peak Search

#Peak
Log
18
dB/

Ref 38 dBm

Atten 30 dB

Mkrl 2.404 48 GHz
5.09 dBm

Offst |

Marker |

5.09 dBm

2.404400000 GHz

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left

‘ Min Search

Center 2.405 08 GHz
#Res BH 2 MHz

#YEH 6 MHz

Span & MHz
Sweep 1 ms (181 pts)

‘ Pk-Pk Search
‘ Mkr 5 CF
More
1of 2
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

OUTPUT POWER MID CH

3 Agilent 04:59:27 May 8, 2015 RL |Freq/ChanneI
Mkrl 2,439 40 GHz
Ref 30 dBm Atten 30 dB 5.08 dBn ||, Center Freq

2.44000000 GHz
fggak Center |

10 [2.440000000 GHz Start Freq

dB/ 243700000 GHz

Offst

’ StopFreq
2.44300008 GHz

CF Step
ERR.0AAGOG kHz
Auto Man

Freq Offset
B.O00BBERE Hz
Signal Track
On Off]
Center 2.440 88 GHz Span & MHz
#Res BH 2 MHz #UBH & MHz Sweep 1 ms (101 pts) ‘
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REPORT NO: R10529365-E1A

FCC ID: 2ACQ6-LN4

DATE: 2015-06-10

OUTPUT POWER CH 25 (2475 MHz)

% Agilent 84:45:42

May 8, 2015

RL

|Freq/ChanneI

Ref 38 dBm

Atten 38 dB

Mkrl 2.474 46 GHz
4.97 dEm

#Peak

Center
2.475000000 GHz

Center Freq
247500008 GHz
StartFreq
247200008 GHz

StopFreq
2475000600 GHz

CF Step
600000008 kHz
Auto Man

Center 2.475 @8 GHz
#Res BH 2 MHz

#WBH 6 MHz

Span B MHz
Sweep 1 ms (181 pts)

Freq Offset
B.08000000 Hz

Signal Track
On Off
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

OUTPUT POWER HIGH CH

s Agilent 80:06:14 May 8, 2015 RL |Freq/thanne|

Mkrl 2.479 48 GHz Center Freg

5F?ia3k@ dBm Atten 30 B 2.3% dBm 5 45000000 GH
Center | |

2.480000000 GHz Start Freq

247700000 GHz

Stop Freq

2.43300000 GHz

CF Step
G0.000008 kHz
Auto Man

Freq Offset
B.00000066 Hz
Signal Track
On Off
Center 2.486 86 GHz Span & MHz ‘
#Res BH 2 MHz #UBH 6 MHz Sweep 1 ms (101 pts)
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REPORT NO: R10529365-E1A
FCC ID: 2ACQ6-LN4

DATE: 2015-06-10

7.1.4. 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 10.6 dB (including 10 dB pad and 0.6 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 4.72
Middle 2440 4.77
- 2475 4.74
High 2480 2.05
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

7.1.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

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, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 10.2.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2405 -10.82 8 -18.82
Middle 2440 -10.58 8 -18.58
- 2475 -10.47 8 -18.47
High 2480 -13.21 8 -21.21
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

POWER SPECTRAL DENSITY

PSD LOW CH (11)
# Agilent 84:26:35 May 8, 2015 RL |Freq/ChanneI

Mkrl 2.404 526 GHz Center Freq
§F?£a3k@ dBm Atten 30 dB -18.82 dBm 5 40500000 Gl»

Log
18 StartFreq
dB/ 248350008 GHz
Offst

StopFreq
240600868 GHz

CF Step
300000000 kHz
Auto Man

Freq Offset
A.000000008 Hz

On

Signal Track
0ff]

Center 2.405 000 GHz Span 3 MHz
#Res BH 3 kHz #UBH 18 kHz  Sweep 316.3 ms {1001 pts)
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

PSD MID CH (18)

3% Agilent 04:28:40 May 8, 2015 RL |Freq/ChanneI
Mkrl 2,439 526 Ghz
Ref 30 dBm Atten 30 dB -10.58 dBn || Center Freq

2.44000000 GHz
fggak Center |

10 [2.440000000 GHz Start Freq

dB/ 243800000 GHz

Offst

’ StopFreq
244150008 GHz

CF Step
300000000 kHz
Auto Man

Freq Offset
B.O00BBERE Hz
il Signal Track
| On Off]
Center 2.440 ABA GHz Span 3 MHz
#Res BH 3 kHz #UBH 18 kHz  Sweep 316.3 ms (1001 pts) ‘
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

PSD — 2475 MHz (CH 25)

s Agient 04:48:25 May 8, 2615 RL  [Freq/Channel
CIEEEICE EPe—

Ref 30 dBin Atten 30 dB ~1047 dBn Il 5 47200000 GHz
StartFreq
2.47350000 GHz
Stop Freq
2.47650000 GHz

CF Step
300000008 kHz
Auto Man

Freq Offset
B.00000066 Hz
Signal Track
On Off
Center 2.475 006 GHz Span 3 MHz ‘
#Res BH 3 kHz #UBH 18 kHz  Sweep 316.3 ms (1001 pts)
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

PSD HIGH CH (26)
#- Agilent 23:34:15 May 7, 2015 RL [Freq/Channel

Mikrl 2.479 919 GHz Center Freq
58251?!:@ dBm Atten 38 B -13.21 dBm 5 43000000 GH»

StartFreq
247850008 GHz

StopFreq
248150008 GHz
CF Step
300000008 kHz
Auto Man
Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.430 @08 GHz Span 3 MHz
#Res BH 3 kHz #YBH 18 kHz  Sweep 316.3 ms (1801 pts)
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

7.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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: R10529365-E1A
FCC ID: 2ACQ6-LN4

DATE: 2015-06-10

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

- Agilent 23:21:36

Apr 13, 2815

RL

|Freq/ChanneI

Ref 38 dBm

Atten 30 dB

Mkrz 2.399 92 GHz
-38.48 dBm

#Peak

Center Freq
2. 40000860 GHz

Log

18
dB/

Offst

StartFreq
233500008 GHz

18.6

|

StopFreq
240500868 GHz

#PRvg

CF Step
106080660 MHz

Center 2,400 @@ GHz
#Res BW 100 kHz

#BW 380 kHz

Span 18 MHz
Sweep 1 ms (1081 pts)

Marker Trace
1 (&)
2 1

Typa H Axiz
Freq 2,488 BA GH=z
Freg 2.399 92 GHz

Amplituda
-48.88 dBm
-38.48 dEm

Freq Offset
A.000000008 Hz

Signal Track
0ff]

Page 34 of 58

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: CCSUP4701J

TEL: (919) 549-1400



REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

LOW CH SPURIOUS

3% Agilent 23:23:16 Apr 13, 20815 RL |Freq/ChanneI

Mkrd 7.211 GHz Center Freq
EF?:,;I;@ dBm Atten 38 dB -47.26 dBm 130150000 GHa
Log

16 Start Freq
dB/ 30.0000000 MHz
Offst
16.6

StopFreq
260000008 GHz

CF Step
2.597000008 GHz
Auto Man

Center 13.815 GHz Span 25.97 GHz
#Res BH 106 kHz #WBH 388 kHz Sweep 2.482 5 (8192 pts)
Markar Trace Typa * Axig Amplituda
1 (&) Freqg 2,485 GHz 8.7 dBm
2 1 Freg 2.398 GHz -39.54 dBEm

3 (&) Freq 4,888 GHz -48.41 dBm
4 1 Freg 7.211 GHz -47.26 dBEm On

Freq Offset
B.00000000 Hz

Signal Track
Off
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
s Agilent 21:55:25 Apr 13, 2015 RL  [Freq/Channel

Mkrl 2.448 23 GHz Center Freq
Es;a’i@ dBm Atten 30 dB 1.78 dBm 5 14000000 GHa
Log
16 StartFreq
dB/ 243500008 GHz
s
’ " StopFreq
0| 244500868 GHz

CF Step
1.00000068 MHz
Auto Man

‘ Freq Offset
‘ A.000000008 Hz

On

Center 2.448 80 GHz Span 18 MHz ‘
#Res BH 108 kHz #UBH 360 kHz Sweep 1 ms (1601 pts)

Signal Track
0ff]
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

MID CH SPURIOUS

3% Agilent 21:56:39 Apr 13, 20815 RL |Freq/ChanneI

Mkrd 24.678 GHz Center Freq
EF?:,;I;@ dBm Atten 38 dB -4@.82 dBm 130150000 GHa
Log

16 Start Freq
dB/ 30.0000000 MHz
Offst
16.6

StopFreq
260000008 GHz

CF Step
2.597000008 GHz
Auto Man

Center 13.815 GHz Span 25.97 GHz
#Res BH 106 kHz #WBH 388 kHz Sweep 2.482 5 (8192 pts)
Markar Trace Typa * Axig Amplituda
1 (&) Freqg 2.448 GHz 1.68 dBm
2 1 Freg 4,878 GHz -58.27 dEm

3 (&) Freq 7.319 GHz -49.34 dBm
4 1 Freg 24,678 GHz -48.82 dBEm On

Freq Offset
B.00000000 Hz

Signal Track
Off
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REPORT NO: R10529365-E1A

FCC ID: 2ACQ6-LN4

DATE: 2015-06-10

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

- Agilent 23:19:49

Apr 16, 20815

RL

|Freq/ChanneI

Ref 38 dBm

Atten 30 dB

Mkrz 2.483 51 GHz
-49.53 dBm

#Peak

2.

Center Freq
48350000 GHz

Log
18

dB/

Offst

2.

StartFreq
47550000 GHz

18.6

2

StopFreq
48850000 GHz

#PAvg

1.
Auto

CF Step
BAAEEEEE MH=z
Man

Center 2,483 58 GHz
#Res BW 100 kHz

#UBH 3008 kHz

Span 18 MHz
Sweep 1 ms (1861 pts)

Marker Trace
1 1)
2 1

X Auiz
2,483 56 GHz
2,483 51 GH=z

Amplituda
-49,67 dEm
-49.59 dBn

0.00000000 Hz

On

Freq Offset

Signal Track
0ff]

High Channel was tested at worst-case mid channel settings.
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

HIGH CH SPURIOUS

3% Agilent 23:21:51 Apr 16, 20815 RL |Freq/ChanneI

Mkrd 24.744 GHz Center Freq
Eséai@ dBm Atten 30 dB -48.24 dBm 138150000 GHa
Log
19 Start Freq
dB/ 30.0000000 MHz
Offst
19.6 |

StopFreq
260000008 GHz

PR i A CF Step
2.597000008 GHz
Auto Man

Center 13.815 GHz Span 25.97 GHz
*Res B 100 kHz SUBH 300 kHz _ Sneep 2.482 5 (8192 pro) || , FFed Offset

Marker Trace H Axiz Amplituda
1 [¢ 5] 2.481 GHz -1.83 dBm
2 1 4,957 GHz -52.99 dEm i
3 [¢ ] 7.448 GHz -47.38 dBm 0 Slgnal Trag]ckf
4 1 24,744 GHz -48.24 dBm n panb

2
T
i

High Channel was tested at worst-case mid channel settings.
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (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 for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna
to EUT distance is 3 meters.

For measurements below 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 each applicable 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.
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. TX ABOVE 1 GHz FOR O-QPSK MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

UL-RTF EMC: Chomber C 28 Moy 2615 A7 2841
| i i i Restricted Bandedge

125

Customer:Cree, Inc,
L S Projsct #:18529365
Mode Lando 24H5MHz
Tested by:B. Kisura

L

95

a0
n

CdBuld/m2
mpl ~J
o n

u
un

435

3%

2. 31 ‘ ' ' e sMHz/ ' ' 2415
Frequency (GHz]

Forge (B2 RBABL  Ref/fitin  Debffig Type Segp  Pie Wups/M  Range 61 PBUABM  Ref/fittn Detdivg Tpe ey Pia FslMode o
1232405 NGB T PEKFar RS Maseclhuto) BB NOM | 22312415 MCEEH /B AR AoglPE) Mesectiulo) B IBTAS 0

Trace Markers

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *2.39 43.68 Pk 321 -26.7 49.08 - 74 -24.92 39 166 H
2 *2.387 45.8 Pk 321 -26.7 51.2 - - 74 -22.8 39 166 H
3 *2.39 33.81 RMS 321 -26.7 39.21 54 -14.79 - - 39 166 H
4 *2.39 34.01 RMS 321 -26.7 39.41 54 -14.59 - - 39 166 H
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

| o5 UL-RTP EMC: Chamker C 28 Moy 2815 p7:39:59
| i i Restricted Bomdedge
Custamer  Cree, Inc.
115 Froject *: 18529365
Mode  Lando 24B5MH=
Tested by:B. Kieura
165
S N .
55
£ Peak Limit CdBul/m)
e fijs ) S—— (S, N U SO Sy UY U U IR ST | O SO WO
m
B
65
sl fverede Linit OBV b ,

2. 31 | ' ' B 5MHz/ ' ' 2415
Freguency (GHz)

Rorge (5 FBWUBI  Ref/httn Detifvg Type Siesp  Pto WupsM|  Range (o) PUARM  FRefifitn  Detdvg Tupe Sweep  Fts  Fosifade Fo

Trace Markers

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuVv/m)
1 *2.39 45.06 Pk 32.1 -26.7 50.46 - - 74 -23.54 180 170 Vv
2 *2.39 46.47 Pk 32.1 -26.7 51.87 - - 74 -22.13 180 170 Vv
3 *2.39 35.81 RMS 32.1 -26.7 41.21 54 -12.79 - - 180 170 \Y
4 *2.39 36.39 RMS 32.1 -26.7 41.79 54 -12.21 - - 180 170 Vv
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

UL-RTP EMC: Chamker C 18 Moy 2815 13:19:368
| i i | Restricted Bomdedge

125

: : : : : Custamer  Cree, Inc.
L A A Project #: 18529365
: : : ; : Mode : Lando 2488MHz
Tested by:B. Kieura

195 O N ———

L

o0
o

CdBuld/m)
~
o

M
Ul

5 4 A S

2.6 | ' ' B 3MHz/ ' ' 2563
Freguency (GHz)

Forge (5 FBWUBI  Ref/httn Detifvg Type Siesp  Pto WupsM|  Range (o) PUARM  FRefifitn Detdvg Tupe Sweep  Fts  Fosifade Fo
12462563 INCEBIAN  EPAD PERPur g(RMS)  Mnsecliuto) BBl BOH | 206053 MOBEMAH (MR AERAPi AglBE) Deseclhule) S IWTRS Bl

Trace Markers

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuVv/m)
1 *2.484 45.65 Pk 323 -26.5 51.45 - - 74 -22.55 61 121 H
2 *2.484 45.86 Pk 323 -26.5 51.66 - - 74 -22.34 61 121 H
3 *2.484 35.73 RMS 323 -26.5 41.53 54 -12.47 - - 61 121 H
4 *2.484 35.9 RMS 323 -26.5 41.7 54 -12.3 - - 61 121 H
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

125

UL-RTF EMC: Chamber C 18 Moy 2615 13:36d:29
| i i i | Restricted Bandedge

Custaomer Cree, Inc.

Project #:1685259365

Mode  Lando 248BMH=z
Tested by B. Kieuwra

115

185

95

0
o)

Peaki Limit €dBulU/m)

CdBul)/md
|
)]

m
[

u
un

. ot i R Mt i st st

2.6 ‘ ' ' A ' ' T2 563
Freguency (GHz)

Fonge (B2 RBABL  Ref/htin  Debifg Type Segp  Pie WupsM  Fange 61D PBUABM  Ref/fittn Detdivg Type weep Pia Fslfode o
12462563 INCEBISH  EPIE PEKOPar (P Mnseclhuto) BAEL  NEM

Trace Markers

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *2.484 48.41 Pk 32.3 -26.5 54.21 - 74 -19.79 83 101 Vv
2 *2.484 48.81 Pk 32.3 -26.5 54.61 - - 74 -19.39 83 101 Vv
3 *2.484 38.46 RMS 32.3 -26.5 44.26 54 -9.74 - - 83 101 Vv
4 *2.484 38.81 RMS 32.3 -26.5 44.61 54 -9.39 - - 83 101 \%
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

RESTRICTED BANDEDGE (CH 25 [2475 MHz], HORIZONTAL)

UL-RTP EMC: Chamker C 18 Moy 2815 14:49:37
| i i Restricted Bomdedge

125

: : : : : Custamer  Cree, Inc.
L A A Project #: 18529365

: : : : : Mode Lando 2475MHz CHES
Tested by:B. Kieura

T R | S

L

o0
o

CdBuld/m)
~
o

M
Ul

s et Wy s ot s s M s

2.6 | ' ' B 3MHz/ ' ' 2563
Freguency (GHz)

Forge (5 FBWUBI  Ref/httn Detifvg Type Siesp  Pto WupsM|  Range (o) PUARM  FRefifitn Detdvg Tupe Sweep Fts  Fopsifade Fo
12462563 INCEBIAN  EPIE PERKPur g(RMS)  Mnseclite) BBl NOH | 22060563 OB (MR AERAPi- BB Desecihule) S IWTRS 1D

Trace Markers

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuVv/m)
1 *2.484 46.02 Pk 323 -26.5 51.82 - - 74 -22.18 195 229 H
2 *2484 | 4721 | Pk 323 -26.5 53.01 - - 74 -20.99 195 229 H
3 *2.484 | 3653 | RMS | 32.3 -26.5 42.33 54 -11.67 - - 195 229 H
4 *2.484 36.94 RMS 323 -26.5 42.74 54 -11.26 - - 195 229 H
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

RESTRICTED BANDEDGE (CH 25 [2475 MHz], VERTICAL)

UL-RTP EMC: Chamker C 18 Moy 2815 14:57:33
| i i Restricted Bomdedge

125

Custamer  Cree, Inc.
Project #: 18529365
Mode Lando 2475MHz CHES
Tested by:B. Kieura

T R | S
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o0
o

CdBuld/m)
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o

65
55
) N R R
o L Rt S e S S S e
2.46 18, 3MH=z/ 2.5603
Freguency (GHz)
Forge (@D FEWUBI  Ref/httn  Det/fvg Ty Siesp Pio Bups/M  Range ) FBUABM  Ref/fitn  Det/vg Tope Sep | Fts  Fups/ode  Po

Trace Markers

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *2.484 47.71 Pk 323 -26.5 53.51 - - 74 -20.49 189 102 Vv
2 *2.484 48.68 Pk 323 -26.5 54.48 - - 74 -19.52 189 102 Vv
3 *2.484 38.37 RMS 323 -26.5 44.17 54 -9.83 - - 189 102 Vv
4 *2.484 38.74 RMS 323 -26.5 44.54 54 -9.46 - - 189 102 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

HARMONICS AND SPURIOUS EMISSIONS: 1-18 GHz LOW CHANNEL

115LJL7RTP EMC: Chamker C 28 Moy 2815 H3:83:48

Rodioted Emizsions 3-Meters

: : : Customer  Cree, Inc,
185 e S [ Project #: 18529365
: : : Made: Landa 24R5MH=
Tested by B. Kisura

] S S S —
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CdBul/m)
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Avg Limit (dBul/m) 3 g g S
N S s R R [ S ot
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1 ' ‘ ' ' = T8

Freguency [GH=z]
Forge () WU Ref/hetn  Deb/fug Type S Pio B/ Range R FBLEN | Ref/fitin Det/fvg Tope [ T T R
1:1-3 IM(-5dB) 38k 18718 PEAKPwr heg (D) Auto BRBI NH | 1318 HC-6dB) A 3Bk i PEAK/Pur FrgCRHE)  futo 1% MAH B~

Trace Markers

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading | (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 7.944 32.27 Pk 35.8 -27.8 40.27 - - 74 -33.73 0-360 151 H
2 9.622 43.95 PK2 36.8 -27.8 52.95 - - 74 -21.05 43 252 H
9.622 35.62 MAv1 36.8 -27.8 44.62 54 -9.38 - - 43 252 H
3 *11.833 37.99 PK2 38.5 -25.2 51.29 - - 74 -22.71 218 189 H
*11.834 26.34 MAv1 38.5 -25.2 39.64 54 -14.36 - - 218 189 H
4 *4.811 46.6 PK2 34.1 -32.8 47.9 - - 74 -26.1 8 305 Vv
*4.811 36.28 MAv1 34.1 -32.8 37.58 54 -16.42 - - 8 305 Vv
5 9.622 44.45 PK2 36.8 -27.8 53.45 - - 74 -20.55 273 105 Vv
9.622 36.23 MAv1 36.8 -27.8 45.23 54 -8.77 - - 273 105 Vv
6 *10.87 37.99 PK2 37.8 -24.8 50.99 - - 74 -23.01 321 260 Vv
*10.866 26.01 MAv1 37.8 -24.8 39.01 54 -14.99 - - 321 260 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

HARMONICS AND SPURIOUS EMISSIONS: 1-18 GHz MID CHANNEL

115

UL-RTF EMC: Chomber C 18 Moy 2615 15:85:13
: ; I Rodioted Emissions 3-Meters

: ; : Customer:Cree, Inc.
L oo Project *: 18520365
: | : Mode: Lando Z2448MH=z
Tested by:B. Kieura
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Range (2 REWABI  Ref/ftin  Debi/Avg Type Siep  Pto #ups/f]  Range (D) ROIAEBN  Fef/Atin  Detdivg Tuype Sweep  Ple Foms/Mide Fo
1:13 IHCEI30k  ATAR  PERKFur hag (M) Tinsecthst) GBI H&H | 3:3-18 OB 8T8 PEAK/Fir AgtRH)  Sdwec(utn) (8 HATH -

Trace Markers

Marker | Frequency | Meter Det AT0062 | Amp/Cbl/F| Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading | (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 6.675 3291 Pk 35.7 -28.8 39.81 - - 74 -34.19 0-360 151 H
2 9.762 47.16 PK2 37 -26.8 57.36 - - 74 -16.64 204 102 H
9.762 39.81 MAv1 37 -26.8 50.01 54 -3.99 - - 204 102 H
14.729 29.69 Pk 39.6 -22.5 46.79 - - 74 -27.21 0-360 250 H
4 17.419 36.6 PK2 41.6 -20.2 58 - - 74 -16 166 243 H
17.423 24.28 MAv1 41.6 -20.3 45.58 54 -8.42 - - 166 243 H
5 3.105 38.18 Pk 333 -34.7 36.78 - - 74 -37.22 0-360 250 \Y
6 9.762 46.96 PK2 37 -26.8 57.16 - - 74 -16.84 260 212 Vv
9.762 39.4 MAv1 37 -26.8 49.6 54 -4.4 - - 260 212 Vv
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

HARMONICS AND SPURIOUS EMISSIONS: 1-18 GHz CH 25 (2475 MHz)

115LJL7RTP EMC: Chamker C 18 May 26815 41117

Rodioted Emizsions 3-Meters

: : : Customer  Cree, Inc,
185 e S [ Project #: 18529365

: : : Made: Landa 2475MH= CHZ25
Tested by B. Kisura
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CdBul/m)
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1 ' | ' S E
Freguency [GH=z]

Rarge (Gitz) REUUBI  Ref/bttn  Dstifvg Typs Sisp  Fts #ups/]  Fange (GHz) RBUAE  Fef/Attn  Detdg Tups Gesp Pts  Fups/Mds o
1:1-3 IH-6E)/38k  BTAE  PERK/Pur hg(RMS)  TinsecChuca) GBI WGH | 3318 -6/ 878 PEA/Pur PrgURMS)  STdmsec(uza) 185 MAKH B

Trace Markers

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | Avg Limit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading | (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 6.076 33.14 Pk 35.4 -29.2 39.34 - - 74 -34.66 0-360 151 H
2 6.956 33.59 Pk 35.6 -29.3 39.89 - - 74 -34.11 0-360 151 H
3 *9.395 40.19 PK2 36.5 -27.2 49.49 - - 74 -24.51 254 261 H
*9.392 27.39 MAv1 36.5 -27.2 36.69 54 -17.31 - - 254 261 H
4 9.902 42.36 PK2 37.1 -26.3 53.16 - - 74 -20.84 6 376 H
9.902 32.66 MAv1 37.1 -26.3 43.46 54 -10.54 - - 6 376 H
5 *11.996 39 PK2 38.7 -25.1 52.6 - - 74 -21.4 274 362 H
*11.999 26.7 MAv1 38.7 -25.1 40.3 54 -13.7 - - 274 362 H
6 9.902 42.08 PK2 37.1 -26.3 52.88 - - 74 -21.12 235 108 Vv
9.902 32.28 MAv1 37.1 -26.3 43.08 54 -10.92 - - 235 108 Vv
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

HARMONICS AND SPURIOUS EMISSIONS: 1-18 GHz HIGH CHANNEL

115

UL-RTF EMC: Chamker C 18 Moy 2615 13:39:18

Rodioted Emissions 3-Meters

: ; : Customer:Cree, Inc.
L oo Project *: 18529365
: | : Mode: Lando Z2488MH=z
Tested by:B. Kieura
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Range (2 REWABI  Ref/ftin  Debi/Avg Type 5
1:13

wep  Pic  #upe/f|  Range (o) RBLAEN  Ref/Attn  Detdivg Pis  #opoffude Po
IHCEI30k  ATAR  PERKFur hag (M) Tinsecthst) GBI H&H | 3:3-18 -

e Svecp
R/ BB FEAK/Pir Rg(PS)  STdueectfuta) I HAH

Trace Markers

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading | (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 3.407 37.76 Pk 32.8 -34 36.56 - - 74 -37.44 0-360 151 H
2 *3.775 44.31 PK2 334 -33.6 4411 - - 74 -29.89 7 268 H
*3.775 32.56 MAv1 334 -33.6 32.36 54 -21.64 - - 7 268 H
3 7.008 33.49 Pk 35.7 -28.6 40.59 - - 74 -33.41 0-360 151 H
4 10.52 30.19 Pk 375 -24.4 43.29 - - 74 -30.71 0-360 250 H
5 14.349 29.87 Pk 39.1 -22.5 46.47 - - 74 -27.53 0-360 250 H
6 17.411 35.98 PK2 41.6 -19.9 57.68 - - 74 -16.32 127 352 H
17.412 24.03 MAv1 41.6 -19.9 45.73 54 -8.27 - - 127 352 H
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

HARMONICS AND SPURIOUS EMISSIONS: 18-26GHz (WORST-CASE CHANNEL)

UL-RTF EMC:. Chamher C 19 May 2815 K8 .58, 22
: Rodioted Emisszions 3-Meters

Customer Cree, Inc

185 """"""""""""""""""""""""""" Fraject #:18529365

: Mode: Lando

Tested by:B. Kieura
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Fore Bl FGWUBN  Rel/fttn Delifg Tupe G Mo Fups/  Ronge () FOGABH  Rel/Atn Detifg Tope Gesm Pz Fapelfode P
1:16-25.5 R E6 PERCTar B  Iasecthuto) 19k MH | 2:1503.5 MR B PEAGP Bug(S)  (ssciuto) 1B HAM [y

Trace Markers

Marker | Frequency | Meter Det Horn Amp/Cbl | Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading AT0063 (dB) Reading | (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuv/m)

1 *19.148 38.76 Pk 32.6 -33.5 37.86 54 -16.14 74 -36.14 0-360 200 H

6 *19.455 38.43 Pk 32.6 -33.2 37.83 54 -16.17 74 -36.17 0-360 151 Vv

2 21.927 37.21 Pk 36.8 -31.8 42.21 - - 74 -31.79 0-360 200 H

3 24.036 40.03 Pk 33.6 -30.3 43.33 - - 74 -30.67 0-360 150 H

4 24.697 39.53 Pk 33.8 -29.4 43.93 - - 74 -30.07 0-360 175 H

5 25.512 41.52 Pk 338 -28.7 46.62 - - 74 -27.38 0-360 200 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

8.3. WORST-CASE BELOW 1 GHz

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

Meter Antenna Corrected
Frequency| Reading Factor | Amp/Cbl/ | Reading | QP Limit |QP Margin| Azimuth Height
(GH2) (dBuVv) Detector (dB/m) | Filter/Pad | (dBuV/m) | (dBuV/m) (dB) (deg) (cm) Polarity

30.3407 30.23 Pk 17.7 -26.1 21.83 40 -18.17 0-360 98 H
52.8256 30.87 Pk 8.5 -25.7 13.67 40 -26.33 0-360 98
105.6312 30.13 Pk 11.8 -25.0 16.93 -26.59 0-360
*249.6994| 33.80 Pk 12.0 -28.1 17.70 -28.32 0-360 98
*610.4207| 33.11 Pk 20.1 -26.2 27.01 -19.01 0-360
*964.7293| 34.94 Pk 23.9 -26.5 32.34 -21.63 0-360 98

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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 C63.10

RESULTS

6 WORST EMISSIONS
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

LINE 1 RESULTS

19 Moy 2815 B8:49:47

UL-RTP EMC
: : FCC PART 15, SUBPART B

i i MANUFACTURER : CREE
B PROJECT#: 18528365
i i MODEL#:LANDO RF MODULE
RED=0P BLUE=CAU 5U (1284 FS) LINE
TESTED BY:B. KIEWRA

R )
ul @]

dBECullol+s)

o]
o]

Freguency (MHz)
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

Trace Markers

Marker | Frequency Meter Det LISN0O02- ATA508- Corrected | CLASS B QP | QP Margin CLASS B | Av(CISPR)M
(MHz) Reading 003_DUE |ATA509 DU| Reading (dB) AVERAGE argin
(dBuv) 2015-09-30 | E_2015-07- | dB(uVolts) (dB)
31
1 .1905 7.08 Qp 3 9.4 16.78 64.01 -47.23 - -
2 .1905 6.58 Ca 3 9.4 16.28 - - 54.01 -37.73
3 .27375 -2.75 Qp .2 9.4 6.85 61 -54.15 - -
4 .27375 -4.75 Ca 2 9.4 4.85 - - 51 -46.15
5 .3795 -2.9 Qp 1 9.4 6.6 58.29 -51.69 - -
6 .3795 -4.88 Ca 1 9.4 4.62 - - 48.29 -43.67
7 .62025 -1.95 Qp 1 9.5 7.65 56 -48.35 - -
8 .62025 -4.31 Ca 1 9.5 5.29 - - 46 -40.71
9 .681 53 Qp 1 9.5 14.9 56 -41.1 -
10 .681 2.78 Ca 1 9.5 12.38 - - 46 -33.62
11 .84975 2.25 Qp 0 9.5 11.75 56 -44.25 -
12 .84975 -.18 Ca 0 9.5 9.32 - - 46 -36.68

Qp - Quasi-Peak detector
Ca - CISPR average detection
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DATE: 2015-06-10

REPORT NO: R10529365-E1A
FCC ID: 2ACQ6-LN4

LINE 2 RESULTS

UL-RTF EMC 18 May 2B15 Bg:44:13
: A . |FCC PART 15, SUBPART B

95

MANUFACTURER : CREE
PROJECT#: 1B529365

MODEL#:LANDO RF MODULE

RED=0F BLUE=CAU 5U (12BU P3) MNEUTRAL

TESTED BY:EB. KIEWRA
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

Trace Markers

Marker | Frequency Meter Det LISN0O02- ATA508- Corrected | CLASS B QP | QP Margin CLASSB | Av(CISPR)M
(MHz) Reading 003_DUE |ATA509_DU| Reading (dB) AVERAGE argin
(dBuv) 2015-09-30 | E_2015-07- | dB(uVolts) (dB)
31
1 .1905 491 Qp 3 9.4 14.61 64.01 -49.4
2 .1905 4.07 Ca 3 9.4 13.77 - - 54.01 -40.24
3 .6225 -2.56 Qp 1 9.5 7.04 56 -48.96
4 .6225 -4.76 Ca 1 9.5 4.84 - - 46 -41.16
5 .681 6.51 Qp 1 9.5 16.11 56 -39.89
6 .681 3.59 Ca 1 9.5 13.19 - - 46 -32.81
7 .84975 2.65 Qp 0 9.5 12.15 56 -43.85
8 .84975 .26 Ca 0 9.5 9.76 - - 46 -36.24
9 23.12925 .85 Qp 3 9.4 10.55 60 -49.45
10 23.12925 -1.35 Ca 3 9.4 8.35 - - 50 -41.65
11 27.186 12.79 Qp 3 9.5 22.59 60 -37.41
12 27.18375 8.8 Ca 3 9.5 18.6 - - 50 -31.4

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: R10529365-E1A DATE: 2015-06-10
FCC ID: 2ACQ6-LN4

END OF REPORT

Page 58 of 58

UL LLC FORM NO: CCSUP4701J
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 NUMBER: R10529365-E1A
	ISSUE DATE: 2015-06-10
	Prepared for

	CREE INC. 4600 SILICON DR. DURHAM, NC 27709 USA
	Prepared by

	UL LLC
	12 LABORATORY DR.
	RESEARCH TRIANGLE PARK, NC 27709 USA
	TEL: (919) 549-1400
	1.  ATTESTATION OF TEST RESULTS
	2.  TEST METHODOLOGY
	3. FACILITIES AND ACCREDITATION
	4. CALIBRATION AND UNCERTAINTY
	4.1. MEASURING INSTRUMENT CALIBRATION
	4.2. SAMPLE CALCULATION
	4.3. MEASUREMENT UNCERTAINTY

	5.   EQUIPMENT UNDER TEST
	5.1. DESCRIPTION OF EUT
	5.2. MAXIMUM OUTPUT POWER
	5.3. DESCRIPTION OF AVAILABLE ANTENNAS
	5.4. SOFTWARE AND FIRMWARE
	5.5. WORST-CASE CONFIGURATION AND MODE
	5.6. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES
	TEST SETUP
	SETUP DIAGRAM FOR TESTS


	6. TEST AND MEASUREMENT EQUIPMENT
	7. ANTENNA PORT TEST RESULTS
	7.1. O-QPSK MODE IN THE 2.4 GHz BAND
	7.1.1. 6 dB BANDWIDTH
	LIMITS
	TEST PROCEDURE
	RESULTS
	6 dB BANDWIDTH

	7.1.2. 99% BANDWIDTH
	LIMITS
	TEST PROCEDURE
	RESULTS
	99% BANDWIDTH

	7.1.3. OUTPUT POWER
	LIMITS
	TEST PROCEDURE
	RESULTS
	OUTPUT POWER

	7.1.4. AVERAGE POWER
	LIMITS
	TEST PROCEDURE
	RESULTS

	7.1.5.  POWER SPECTRAL DENSITY
	LIMITS
	TEST PROCEDURE
	RESULTS
	POWER SPECTRAL DENSITY

	7.1.6. CONDUCTED SPURIOUS EMISSIONS
	LIMITS
	TEST PROCEDURE
	RESULTS
	SPURIOUS EMISSIONS, LOW CHANNEL
	SPURIOUS EMISSIONS, MID CHANNEL
	SPURIOUS EMISSIONS, HIGH CHANNEL



	8. RADIATED TEST RESULTS
	8.1. LIMITS AND PROCEDURE
	LIMITS
	TEST PROCEDURE

	8.2. TRANSMITTER ABOVE 1 GHz
	8.2.1. TX ABOVE 1 GHz FOR O-QPSK MODE IN THE 2.4 GHz BAND
	RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
	RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)
	RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
	RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)
	RESTRICTED BANDEDGE (CH 25 [2475 MHz], HORIZONTAL)
	RESTRICTED BANDEDGE (CH 25 [2475 MHz], VERTICAL)
	HARMONICS AND SPURIOUS EMISSIONS: 1-18 GHz LOW CHANNEL
	HARMONICS AND SPURIOUS EMISSIONS: 1-18 GHz MID CHANNEL
	HARMONICS AND SPURIOUS EMISSIONS: 1-18 GHz CH 25 (2475 MHz)
	HARMONICS AND SPURIOUS EMISSIONS: 1-18 GHz HIGH CHANNEL
	HARMONICS AND SPURIOUS EMISSIONS: 18-26GHz (WORST-CASE CHANNEL)


	8.3. WORST-CASE BELOW 1 GHz
	SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)


	9. AC POWER LINE CONDUCTED EMISSIONS
	LIMITS
	TEST PROCEDURE
	RESULTS
	6 WORST EMISSIONS
	LINE 1 RESULTS
	LINE 2 RESULTS


