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QlJ ieTeK Report No : 139516R-RFUSP43V01

Laboratory Information

We, QuieTek Corporation, are an independent RF consultancy that was established the
whole facility in our laboratories. The test facility has been accredited/accepted (audited or

listed) by the following related bodies in compliance with ISO 17025 specified testing scopes:

TAF, Accreditation Number: 1313

Taiwan R.O.C. .

NCC, Certificate No : NCC-RCB-07
USA . FCC, Registration Number: 365520
Canada . IC, Submission No: 150981

The related certificate for our laboratories about the test site and management system can be downloaded from

QuieTek Corporation’s Web Site:http://www.quietek.com/tw/ctg/cts/accreditations.htm

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :

http://www.quietek.com/

If you have any comments, Please don't hesitate to contact us. Our contact information is as below:

HsinChu Testing Laboratory:
No.75-2, 3rd Lin, Wangye Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan, R.O.C.

TEL:+886-3-592-8858 / FAX:+886-3-592-8859 E-Mail : service@quietek.com

LinKou Testing Laboratory:

No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan, R.O.C.
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1. General Information
1.1. EUT Description
Product Name LIFX Module Board
Product Type Zigbee
Trade Name LIFX
Model No. LMB

Frequency Range/Channel Number

2405~2480MHz / 16 Channels

Type of Modulation Direct Sequence Spread Spectrum (DSSS)
Antenna Type PCB Antenna
Antenna Gain 1.92dBi

Working Frequency of Each Channel

Channel

Frequency

Channel

Frequency

Channel

Frequency

Channel

Frequency

Channel 1

2405 MHz

Channel 5

2425 MHz

Channel 9

2445 MHz

Channel 13

2465 MHz

Channel 2

2410 MHz

Channel 6

2430 MHz

Channel 10

2450 MHz

Channel 14

2470 MHz

Channel 3

2415 MHz

Channel 7

2435 MHz

Channel 11

2455 MHz

Channel 15

2475 MHz

Channel 4

2420 MHz

Channel 8

2440 MHz

Channel 12

2460 MHz

Channel 16

2480 MHz
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Note:

1. This device is a LIFX Module Board including a 2.4GHz receiving function, and transmitting
function.

2. The model difference is as follows :

Item System Model Module Model|Externals Color Strategy of Fitting
1 | BUL-11-A21E26-W LMB White E26 >
2 BUL-11-A21E26-G LMB Gray E26
3 BUL-11-A21E27-W LMB White E27
4 BUL-11-A21E27-G LMB Gray E27
5 BUL-11-A21B22-W LMB White B22
6 BUL-11-A21B22-G LMB Gray B22

3. These test results on a sample of the equipment for the purpose of demonstrating
compliance with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

4. Regards to the frequency band operation; the lowest - middle and highest frequency of
channel were selected to perform the test, and then shown on this report.

5. This device is a composite device in accordance with Part 15 regulations. The function
receiving was measured and made a test report that the report number is
139516R-RFUSP37V02.
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1.3.

Test Mode

QuieTek has verified the construction and function in typical operation. All the test modes

were carried out with the EUT in transmitting operation, which was shown in this test report

and defined as follows:

Pre-Test Mode

X Mode 1: Transmit

Final Test Mode

X Mode 1: Transmit

Emission Mode 1
Conducted Emission Yes
Peak Power Output Yes
Radiated Emission Yes
RF antenna conducted test Yes
Band Edge Yes
Number of hopping Frequency No
Carrier Frequency Separation No
Occupied Bandwidth Yes
Dwell Time No
Power Density Yes
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1.4. Tested System Details

The types for all equipments, plus descriptions of all cables used in the tested system
(including inserted cards) are:

Product Manufacturer |Model No. |Serial No. FCC ID Power Cord

1 Notebook PC |DELL Vostro3400 |7F808N1 DoC Non-Shielded, 1.8m

1.5. Configuration of tested System

Connection Diagram

EUT

Notebook PC
(1)

Signal Cable Type Signal cable Description

A |Console Cable Shielded, 3m
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1.6. EUT Exercise Software

Setup the EUT as shown in Section 1.5

—

Execute the control program “WICEO FCC Test Tool” to control the EUT.

Configure the test mode, the test channel, and the data rate.

Press “Start TX” to start the continuous transmitting.

||l |N

\Verify that the EUT works properly.
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1.7. Test Facility

Ambient conditions in the laboratory:

Iltems Test ltem Required (IEC 68-1) |Actual
Temperature (°C) 15-35 23
FCC PART 15 C 15.207
Humidity (%RH) . 25-75 50
Conducted Emission
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 23
FCC PART 15 C 15.247
Humidity (%RH) 25-75 50
Peak Power Output
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
FCC PART 15 C 15.247
Humidity (%RH) ) o 25-75 54
Radiated Emission
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 24
FCC PART 15 C 15.247
Humidity (%RH) 25-75 48
RF antenna conducted test
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
FCC PART 15 C 15.247
Humidity (%RH) 25-75 50
Band Edge
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 24
FCC PART 15 C 15.247
Humidity (%RH) 25-75 48
Occupied Bandwidth
Barometric pressure (mbar) 860 - 1060 950-1000
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2. Conducted Emission

2.1. Test Equipment
The following test equipments are used during the test:

Conducted Emission / SR3

Instrument Manufacturer |Model No. Serial No Next Cal. Date
LISN R&S ENV216 100096 2014/08/01
LISN R&S ESH3-Z5 836679/022  |2014/01/20
Test Receiver R&S ESCS 30 825442/017  |2014/01/01

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

2.2. Test Setup

Shielding Room

== \/grtical Reference Ground Plane Tost Recaiver
40 cem—| EEL] [l
EYl AE 51 0,0

[ ]

N
> Horizontal Ground Reference Plane <=
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2.3.

2.4

2.5.

2.6.

Limits
FCC Part 15 Subpart C Paragraph 15.207 Limits (dBuV)
Frequency
QP AV
MHz
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.

Test Procedure

The EUT and simulators are connected to the main power through a line impedance
stabilization network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the
measuring equipment. The peripheral devices are also connected to the main power
through a LISN that provides a 50ohm /50uH coupling impedance with 50ohm termination.
(Please refer to the block diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all of the interface cables must
be changed according to ANSI C63.4: 2009 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9 kHz.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.207: 2012

Uncertainty

The measurement uncertainty is defined as + 2.26 dB.
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2.7. Test Result

Site : SR3 Time : 2013/10/01 - 17:40
Limit : CISPR_B_00OM_QP Margin : 10
Probe : SR3_LISN(16A)-3_0813 - Linel Power : AC 120V/60Hz
EUT : LIFX Module Board Note :
B0.0 -
700
600 I
_\
B 50.0 - I
& 400-
E 200
00—
00—
50 10,600 aboa 50000
Frequency (MHz)
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuVv) (dB) (dBuVv)
1 0.314 9.723 47.450 57173 -2.689 59.862| QUASIPEAK
2 0.314 9.723 33.740 43.463 -6.399 49.862 AVERAGE
3 0.369 9.760 45.390 55.150 -3.379 58.529| QUASIPEAK
4 0.369 9.760 26.940 36.700 -11.829 48.529 AVERAGE
5 * 0.494 9.822 45.860 55.682 -0.423 56.104| QUASIPEAK
6 0.494 9.822 27.250 37.072 -9.033 46.104 AVERAGE
7 0.572 9.848 43.470 53.318 -2.682 56.000f QUASIPEAK
8 0.572 9.848 19.010 28.858 -17.142 46.000 AVERAGE
9 0.634 9.859 44.780 54.639 -1.361 56.000) QUASIPEAK
10 0.634 9.859 27.300 37.159 -8.841 46.000 AVERAGE
1 1.142 9.940 38.390 48.330 -7.670 56.000) QUASIPEAK
12 1.142 9.940 21.460 31.400 -14.600 46.000 AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.
2."*" means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
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Site : SR3 Time : 2013/10/01 - 17:53
Limit : CISPR_B_00OM_QP Margin : 10
Probe : SR3_LISN(16A)-3_0813 - Line2 Power : AC 120V/60Hz
EUT : LIFX Module Board Note :
B0.0 -
700
600 I
B 50.0_x I
& 400-
E 200
00—
00—
50 10,600 aboa 50000
Frequency (MHz)
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuVv) (dB) (dBuVv)
1 0.306 9.709 46.000 55.709 -4.362 60.072| QUASIPEAK
2 0.306 9.709 34.910 44.619 -5.452 50.072 AVERAGE
3 0.548 9.830 43.130 52.960 -3.040 56.000f QUASIPEAK
4 0.548 9.830 19.230 29.060 -16.940 46.000 AVERAGE
5 0.615 9.842 45.020 54.862 -1.138 56.000f QUASIPEAK
6 0.615 9.842 30.810 40.652 -5.348 46.000 AVERAGE
7 0.810 9.890 43.230 53.120 -2.880 56.000f QUASIPEAK
8 0.810 9.890 29.940 39.830 -6.170 46.000 AVERAGE
9 * 2.322 9.950 45.030 54.980 -1.020 56.000) QUASIPEAK
10 2.322 9.950 29.360 39.310 -6.690 46.000 AVERAGE
1 2.545 9.970 43.510 53.480 -2.520 56.000) QUASIPEAK
12 2.545 9.970 25.050 35.020 -10.980 46.000 AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.
2."*" means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
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3.

3.1.

3.2.

3.3.

3.4.

3.5.

Peak Power Output

Test Equipment

The following test equipment is used during the test:

Peak Power Output / SR7

Instrument Manufacturer |Model No. Serial No Next Cal. Date

Spectrum Analyzer Agilent N9010A-EXA |US47140172 2014/08/05

Note: All equipment upon which need to calibrated are with calibration period of 1 year.

Test Setup
RF Cable
EUT Spectrum
ﬂ:ﬂ Analyzer
SMA
Connecter

Test procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247

requirements

Limits

For frequency hopping systems operating in the 902-928 MHz band: 1 Watt for systems
employing at least 50 hopping channels; and, 0.25 Watts for systems employing less than 50
hopping channels.

For frequency hopping systems in the 2400-2483.5 MHz band employing at least 75 hopping
channels, and all frequency hopping systems in the 5725-5850 MHz band: 1Watt. For all
other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 Watt.

Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2012

Page: 19 of 81



Quielek

Report No : 139516R-RFUSP43V01

3.6. Test Result

Product LIFX Module Board

Test Item Peak Power Output

Test Mode Mode 1: Transmit

Date of Test  |2013/10/01 I Test Site ISR7

Frequency Measure Level Limit
Channel No. (MHz) (dBm) (dBm) Result

1 2405 -3.74 <30 Pass
8 2440 -3.69 <30 Pass
16 2480 -4.01 <30 Pass

Note: Measure Level =Reading value + cable loss
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Channel 1
1 Agilent Spectrum Analyzer - Channel Power,
[ soe | | | AC | SENSE:INT] | ALIGNAUTO  |04:04:52 PM Oct 01, 2013
[Center Freq 2.405000000 GHz | Center Freq: 2.405000000 GHz Radio Std: None Screen Image
Input: RF (] Trig: Free Run Avg|Hold:>100/100
#IFGain:Low RAtten: 30 dB Ext Gain: -1.00 JdB Radio Device: BTS Themes
Flat Monochrome
10 dBidiv Ref 10 dBm
Log
’ S A
i e ] ave AsS ...
-10 f . _“-\-’\.
20 ‘_,_,..-"",/ ““*«.\,‘m
30 m
-40
-50
-B0
70
-a0
Center 2.405 GHz Span 5 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
-3.74 dBm/ 1.564 MHz -65.68 dBm/Hz
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Channel 8
1 Agilent Spectrum Analyzer - Channel Power,
| 50 @ | | | AC | SEMSE:INMT]| | ALIGH AUTO lD4:D?:19 PM Oct01, 2013
[Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Screen Image
Input: RF (] Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Ext Gain: -1.00 JdB Radio Device: BTS Themes
3
Flat Monochrome
10 dBidiv Ref 10 dBm
Log
] Save As
10 memw i
20 M_,,.-"" mmk““-,,w»
.30 MmN
-4
-500
-60
-70
-0
Center 2.44 GHz Span 5 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
-3.69 dBm/ 1.536 MHz -65.56 dBm/Hz

MSG STATUS
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Channel 16
1 Agilent Spectrum Analyzer - Channel Power,
| 50 @ | | | AC | SEMSE:INMT]| | ALIGH AUTO lD4:DQ:42 PM Oct01, 2013
[Center Freq 2.480000000 GHz | Center Freq: 2.450000000 GHz Radio Std: None Screen Image
Input: RF (] Trig: Free Run Avg|Hold:>100/100
#IFGain:Low RAtten: 30 dB Ext Gain: -1.00 JdB Radio Device: BTS Themes
3
Flat Monochrome
10 dBidiv Ref 10 dBm
Log
i
" . A IR o SR — Save As ...
20 ﬂ.--"‘ M\“‘m
230 _._--—--"""""'m'J M“\""\---..
-0
-500
-60
-70
-80
Center 2.48 GHz Span 5 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
-4.01 dBm/ 1.552 MHz -65.92 dBm/Hz

MSG STATUS
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4, Radiated Emission
4.1. Test Equipment

The following test equipments are used during the test:

Radiated Emission / CB1

Instrument Manufacturer Model No. Serial No Next Cal. Date
Bilog Antenna SCHAFFNER CBL6112B 2895(CB1)  |2014/08/14
Double Ridged Guide|Schwarzback BBHA 9120 D743 2014/02/17
Horn Antenna

Pre-Amplifier MITEQ AMF-4D-005180-24 888003 2014/06/09

-10P

Pre-Amplifier QuieTek AP-025C CHM-0706049|2014/02/19
Spectrum Analyzer  |Agilent E4440A MY46187335 (2014/01/27

k Type Cable Huber Suhner Sucoflex 102 25623/2 2014/02/21

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

4.2. Test Setup
Under 1GHz Test Setup:

AR U [
I 0
1mtogm (Antenna Tower)
Antennna
EUT l__._._ | V | ]:.7
T : : 1 A | 228
8oem 2 = i LJ:_ _:}J

(Turntable)

‘==p  GroundPlane T Oo0 AMPLIFIER

Spectrum Analyzer| - Op | | [controlle—

L ]

Above 1GHz Test Setup:

WMNW\WW/WAAA
1mtogm (AntennaTower)
l Antennna |
i
el [eo — D=
T | ] [
8oem " 3" " L

== GroundPlane Pre-Amplifier

Spectrum Analyzer| - oo [ ] Icontrolle+—
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4.3. Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 20dB below the level of the fundamental or to the general radiated
emission limits in paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Frequency
uV/m dBuV/m
MHz
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks : 1. RF Voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument
antenna and the closed point of any part of the device or system.

4.4. Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements.

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The
turn table can rotate 360 degrees to determine the position of the maximum emission level.
The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to
find the maximum emission, all of the interface cables must be manipulated according to
ANSI C63.4:2009 on radiated measurement.

On any frequency or frequencies below or equal to 1000 MHz, the limits shown are based on
measuring equipment employing a quasi-peak detector function and on any frequency or
frequencies above 1000 MHz the radiated limits shown are based upon the use of
measurement instrumentation employing an average detector function. When average
radiated emission measurement are included emission measurement below 1000 MHz, there
also is a limit on the radio frequency emissions, as measured using instrumentation with a
peak detector function, corresponding to 20 dB above the maximum permitted average limit.
The bandwidth below 1GHz setting on the field strength meter is 120 kHz and above 1GHz is
1MHz.

4.5. Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2012
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4.6. Test Result

30MHz-1GHz Spurious
Site : CB1 Time : 2013/09/25 - 17:36

Limit : FCC_CLASS_B_03M_QP Margin : 6

Probe : CB1_FCC_EFS_30-1G-2_1011 - HORIZONTAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2440MHz
o
70.0-
60.0-
500
200
100
o
30.000 100000 200000 200000 400000 Fr:qDEeEES i 600000 700000 200000 000 000 1000.000
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1 150.280 -23.344 54.873 31.528 -11.972 43.500 QUASIPEAK
2| * 191.990 -24.742 65.160 40.418 -3.082 43.500 QUASIPEAK
3 288.020 -20.087 54.924 34.837 -11.163 46.000f QUASIPEAK
4 384.050 -17.816 45.923 28.107 -17.893 46.000] QUASIPEAK
5 530.520 -15.419 47.287 31.868 -14.132 46.000] QUASIPEAK
6 562.530 -15.373 50.263 34.890 -11.110 46.000] QUASIPEAK
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor
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1 139516R-RFUSP43V01

Site :

CB1

Time : 2013/09/25 - 17:40

Limit : FCC_CLASS_B_03M_QP

Margin : 6

Probe : CB1_FCC_EFS_30-1G-2_1011 - VERTICAL

Power : AC 120V/60Hz

EUT : LIFX Module Board

Note : 2440MHz

B0.0 -
700
600 -
50.0-
00—
00—
0o
30000 100000 200000 200000 400000 . IEEEQEES . 600,000 700.000 800000 200,000 1000000
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1 120.210 -22.188 47.512 25.324 -18.176 43.500 QUASIPEAK
2 150.280 -23.344 49.409 26.064 -17.436 43.500 QUASIPEAK
3 = 191.990 -24.742 53.866 29.124 -14.376 43.500 QUASIPEAK
4 278.320 -20.203 49.959 29.757 -16.243 46.000] QUASIPEAK
5 321.000 -19.413 48.075 28.662 -17.338 46.000] QUASIPEAK
6 531.490 -15.418 44.927 29.509 -16.491 46.000 QUASIPEAK
Note:

All Reading Levels are Quasi-Peak value.

“ox

, means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor
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Harmonic & Spurious:

Site : CB1 Time : 2013/09/28 - 14:18

Limit : FCC_SpartC_15.247_H_03M_PK Margin : 6

Probe : CB1_FCC_EFS_1-18G-1_0901 - HORIZONTAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2405MHz

80.0-
T
G000 -
50.0-
£
S‘E 40.0
E 0.0
20.0
100
0.0
1000.000 5000 000 7500.000  10000.000 12500000 15000000 17500.000 20000.000 22500000 25000.0
Fracimaencs Chd =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuV/m) (dB) (dBuV/m)
1 4810.000 -0.651 44.040 43.389 -30.611 74.000 PEAK
2 7215.000 5.400 41.590 46.990 -27.010 74.000 PEAK
3 9620.000 9.044 40.510 49.554 -24.446 74.000 PEAK
4| = 12025.000 11.131 39.790 50.921 -23.079 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the
limit of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.

Page: 28 of 81




Quielek

Report No : 139516R-RFUSP43V01

Site : CB1 Time : 2013/09/28 - 14:21

Limit : FCC_SpartC_15.247_H_03M_PK Margin : 6

Probe: CB1_FCC_EFS_1-18G-1_0901 - VERTICAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2405MHz

80.0-
T
G000 -
50.0-
£
S‘E 40.0
E 0.0
20.0
100
0.0
1000.000 5000 000 7500.000  10000.000 12500000 15000000 17500.000 20000.000 22500000 25000.0
Fracimaencs Chd =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuV/m) (dB) (dBuV/m)
1 4810.000 -0.651 47.590 46.939 -27.061 74.000 PEAK
2 7215.000 5.400 41.360 46.760 -27.240 74.000 PEAK
3 9620.000 9.044 39.930 48.974 -25.026 74.000 PEAK
4| = 12024.000 11.131 40.150 51.282| -22.718 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the
limit of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1 Time : 2013/09/28 - 14:30

Limit : FCC_SpartC_15.247_H_03M_PK Margin : 6

Probe : CB1_FCC_EFS_1-18G-1_0901 - HORIZONTAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2440MHz

80.0-
T
G000 -
50.0-
£
S‘E 40.0
E 0.0
20.0
100
0.0
1000.000 5000 000 7500.000  10000.000 12500000 15000000 17500.000 20000.000 22500000 25000.0
Fracimaencs Chd =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuV/m) (dB) (dBuV/m)
1 4880.000 -0.480 46.430 45.950 -28.050 74.000 PEAK
2 7320.000 5.627 41.630 47.257 -26.743 74.000 PEAK
3 9760.000 9.951 39.980 49.931 -24.069 74.000 PEAK
4| = 12200.000 11.051 40.270 51.321 -22.679 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the
limit of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1 Time : 2013/09/28 - 14:33

Limit : FCC_SpartC_15.247_H_03M_PK Margin : 6

Probe: CB1_FCC_EFS_1-18G-1_0901 - VERTICAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2440MHz

80.0-
T
G000 -
50.0-
£
S‘E 40.0
E 0.0
20.0
100
0.0
1000.000 5000 000 7500.000  10000.000 12500000 15000000 17500.000 20000.000 22500000 25000.0
Fracimaencs Chd =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuV/m) (dB) (dBuV/m)
1 4880.000 -0.480 44.430 43.950 -30.050 74.000 PEAK
2 7320.000 5.627 40.920 46.547 -27.453 74.000 PEAK
3 9760.000 9.951 40.560 50.511 -23.489 74.000 PEAK
4| = 12200.000 11.051 40.560 51.611 -22.389 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the
limit of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1 Time : 2013/09/28 - 14:39

Limit : FCC_SpartC_15.247_H_03M_PK Margin : 6

Probe : CB1_FCC_EFS_1-18G-1_0901 - HORIZONTAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2480MHz

80.0-
T
G000 -
50.0-
£
S‘E 40.0
E 0.0
20.0
100
0.0
1000.000 5000 000 7500.000  10000.000 12500000 15000000 17500.000 20000.000 22500000 25000.0
Fracimaencs Chd =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuV/m) (dB) (dBuV/m)
1 4960.000 -0.285 46.730 46.445 -27.555 74.000 PEAK
2 7440.000 5.887 41.530 47.417 -26.583 74.000 PEAK
3 * 9920.000 10.987 40.600 51.587 -22.413 74.000 PEAK
4 12400.000 10.960 39.760 50.720 -23.280 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the
limit of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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Site : CB1 Time : 2013/09/28 - 14:42

Limit : FCC_SpartC_15.247_H_03M_PK Margin : 6

Probe: CB1_FCC_EFS_1-18G-1_0901 - VERTICAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2480MHz

80.0-
T
G000 -
50.0-
£
S‘E 40.0
E 0.0
20.0
100
0.0
1000.000 5000 000 7500.000  10000.000 12500000 15000000 17500.000 20000.000 22500000 25000.0
Fracimaencs Chd =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuV/m) (dB) (dBuV/m)
1 4960.000 -0.285 46.900 46.615 -27.385 74.000 PEAK
2 7440.000 5.887 41.650 47.537 -26.463 74.000 PEAK
3 9920.000 10.987 39.700 50.687 -23.313 74.000 PEAK
4| * 12400.000 10.960 40.120 51.080 -22.920 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the
limit of average detection.
7. The Emission above 13GHz were not included is because their levels are too low.
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5.2.

RF antenna conducted test

Test Equipment

The following test equipment is used during the test:

RF antenna conducted test / SR7

Instrument

Manufacturer

Model No.

Serial No

Next Cal. Date

Spectrum Analyzer

Agilent

N9010A-EXA |US47140172

2014/08/05

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

Test Setup

RF Conducted Measurement:

Spectrum Analyzer

o

o0=

EUT

Non-Conducted
Table

= (round Reference Plang ==
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5.3.

5.4.

5.5.

Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on an RF conducted or radiated
measurement. Attenuation below the general limits specified in Section 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in
Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Set RBW = 100 kHz, Set VBW> RBW, scan up through 10th harmonic.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2012
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5.6. Test Result
Product LIFX Module Board
Test Iltem RF antenna conducted test
Test Mode Mode 1: Transmit
Dateof Test  |2013/10/01 [ Test Site srR7
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBc) (dBc)
1 2405 49.09 =20 Pass
16 2480 46.23 =20 Pass
Channel 1

Il Agilent Spectrum Analyzer - Swept Sa

sog |

| | ac |

SEMSE:INT| |

ALIGMAUTO

|04:11:41PM Oct 01, 2013

ICenter Freq 2.400000000 GHz

10 dBidiv
Log

Input: RF

Ref 20.00 dBm

IFGain:Low

PNO: Fast 50 Trig: Free Run

#atten: 30 dB

Avyg Type: Log-Pwr
Avg|Hold: > 1004100
Ext Gain: -1.00 dB

TRACEI] 23456
TYPE | W] biolelefriehiole'e
DETIP NMNMMNMN

AMkr1 5.3 MHzZ|
49.094 dB

100
0.00

Screen Image

Themesb
Flat Monochrome

Save As ...

-10.0
-20.0

-30.0
-40.0

|

-a0.0
-60.0

-70.0

Center 240000 GHz
#Res BW 100 kHz

A2 | 1] f |[{A)

#VBW 300 kHz

5.3 MHz|{A}

sl k[ v | _FNION

49.094 dB

Span 100.0 MHz

F [1]Ff

2,4000 GHz

54,649 dBm

STATUS
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Channel 16
Il Agilent Spectrum Analyzer - Swept Sa
s0Q | | | AC | SEMSEINT ALIGNAUTO  [04:10:58PM Oct 01, 2013 s |
[Center Freq 2.483500000 GHz L. Avg Type: Log-Pwr TACE[1 23456( >creenimage
Input: RE PNO: Fast 5 Trig: Free Run Avg|Hold: > 1004100 TvFE gﬂm
IFGain:Low #Atten: 30 dB Ext Gain: -1.00 dB Bl ] Themes.
AMEKr1 -3.7 MHZz |Fiat Monochrome
10dBidiv__Ref 20.00 dBm 46.225 dB
og
10.0 !
i .11_\.2 Save As ...
100 rﬁ\
-200

-30.0 n{ L
-40.0 “ r\
-a0.0 J L/

- WWMWW )/'\WW%MMW e
-70.0
Center 2.48350 GHz Span 100.0 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts)|

KR[MODE] TRCp st x| % | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE
A2 1 1] f [{A) -3.7 MHz | {A) 46.224 dB
2| F [1]Ff 2,483 5 GHz 51.947 dBm
3
4
5
6
7
8
9
10
1
12
— - -
[se STATUS
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2405MHz (30MHz-25GHz)-Zigbee

Tl Agilent Spectrum Analyzer - Swept SA

LX 50 Q | | | AC | SENSEIINT‘ | ALIGHN AUTO |D7144:DB PM Oct 15, 2013
[Start Freq 30.000000 MHz Avg Type: Log-Pur micE[z3456|  Freauency
Tnput: RE___PNO: Fast (0 1Hg:Free Run Avg[Hold:>10/10 TYRE(M
IFGain:Low #Atten: 30 dB DET/P MNMNR
ANKr1 -724 MHZ Ao TunE
10 dBidiv__Ref 20.00 dBm 42.729 dB
liLog
100 Center Freq||
0.00 g 142 12515000000 GHz
-10.0
-200
b StartFreq||
30.000000 MHz
-400
-50.0 e
ey PSSP R P PR SRR AT e T Y
i Pt By Stop Freq||
—_— 25.000000000 GHz
|Start 30 MHz Stop 25.00 GHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 2395 (1001 pts)f| , .. = P
| 73 Y S A A I PR ML Auto Man
22 |1 {A) 724 MHz|(A) 42726 dB
2l F 1 3126 GHz| 51,019 dBm
3 Freq Offset
£ 0Hz
6
7
8
s
0
1
2
IMSG STATUS

2480MHz (30MHz-25GHz) - Zigbee

Tl Agilent Spectrum Analyzer - Swept SA

LX S0 Q | | | AC | SENSE:INT\ | ALIGN AUTO |D7:45:18F‘M Oct 15,2013
[Start Freq 30.000000 MHz Avg Type: Log-Pwr macklioaqss|  Frequency
Tnput: RE___PNO: Fast (0 1Hg:Free Run Avg[Hold:>10/10 TYRE(M
IFGain:Low #Atten: 30 dB DET/P MNMNR
AMKr1 -7.017 GHZ sl
10 dBidiv__ Ref 20.00 dBm 44.325 dB
liLog
100 Center Freq||
0.00 1A2 12515000000 GHz
0.0
-200
b StartFreq||
30.000000 MHz
-400
600 MMWWW. . el PR e s o st
800 (A S Stop Freq||
700 25,000000000 GHz,
|Start 30 MHz Stop 25.00 GHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts) ST RORO0 BEa
| peftRcfectl < [ v [ FUNCTON [FUNC TH FLINC IE Auto Man
{A) 7.017 GHz[(A)  44.326 dB
2 9.494 GHz 53.239 dBm
3 Freq Offset
£ 0Hz
6
7
8
9
0
1
2
IMSG STATUS
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6. Band Edge

6.1. Test Equipment
The following test equipments are used during the test:

Band Edge / CB1

Instrument Manufacturer  [Model No. Serial No Next Cal. Date
Double Ridged Guide Schwarzback |BBHA 9120 D743 2014/02/17
Horn Antenna

Spectrum Analyzer Agilent E4440A MY46187335 |2014/01/27

k Type Cable Huber Suhner |Sucoflex 102 [25623/2 2014/02/21

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

6.2. Test Setup

RF Radiated Measurement:

o Pre-Amplifier
Spectrum Analyzer EDU | | [controlle——
<
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6.3.

6.4.

6.5.

Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 20dB below the level of the fundamental or to the general radiated
emission limits in paragraph 15.209, whichever is the lesser attenuation.

Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground.
The turn table can rotate 360 degrees to determine the position of the maximum
emission level. The EUT was positioned such that the distance from antenna to the EUT
was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the
maximum emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order
to find the maximum emission, all of the interface cables must be manipulated according
to ANSI C63.4:2009 on radiated measurement.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2012
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6.6. Test Result

Site : CB1 Time : 2013/09/28 - 11:53

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe : CB1_FCC_EFS_1-18G-1_0901 - HORIZONTAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2405MHz

120.0-
110.0-
100.0-
20.0-
80.0-
3 70.0- / i
3 60.0- M»‘\va}
= O SN N VI S Y SRS S VP S P I W S PR SRR SRS SRR SR
T 50.0-
3 apo-
30.0-
20.0-
10.04
0.0k ! ! ! I ! ! I I )
2305.000 2320000 2330000 2340.000 2350000 2380000 2370.000 2380.000 2300000 2400000 241000
Frecmaness (ThA =0
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1 2310.000 30.059 25.007 55.066 -18.934 74.000 PEAK
2 2383.400 30.820 26.087 56.907 -17.093 74.000 PEAK
3 2390.000 30.888 24.574 55.462 -18.538 74.000 PEAK
4] * 2404.575 31.039 63.496 94.535 20.535 74.000 PEAK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as

necessary.

“ox N

2B

of average detection.

, means this data is the worst emission level.
Measure Level = Reading Level + Correct Factor -

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

The average measurement was not performed when the peak measured data under the limit
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Time : 2013/09/28 - 11:54

Limit : FCC_SpartC_15.209_03M_AV Margin : 6

Probe : CB1_FCC_EFS_1-18G-1_0901 - HORIZONTAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2405MHz

of average detection.

1200+
1100
1000
Q0.0 -
S0.0-
g 7.0
3 60.0-
2 500- { |
5 Y
40,0 -
30.0-
20.0-
100
0.0
2305.000 2320000 2330000 2340000 2350000 2360.000 2370000 2380.000 2300.000 2400000 241000
Fracimaencs Chd =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuVv/m) (dB) (dBuVv/m)
1 2310.000 30.059 11.540 41.599 -12.401 54.000 AVERAGE
2 2389.700 30.885 11.808 42.693 -11.307 54.000 AVERAGE
3 2390.000 30.888 11.779 42.667 -11.333 54.000 AVERAGE
4| * 2405.100 31.045 60.890 91.935 37.935 54.000 AVERAGE
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4, “*” means this data is the worst emission level.
5. Measure Level = Reading Level + Correct Factor -
6. The average measurement was not performed when the peak measured data under the limit
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Time : 2013/09/28 - 11:57

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe: CB1_FCC_EFS_1-18G-1_0901 - VERTICAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2405MHz

120.0-
110.0
100.0
0,0
80,0
3 70.0- 7 iy
_%’ 6O-O_MWWWWNWww~WMWWMWJ h
T 50.0-
3 apo-
30,0
20.0-
10.0-
0.0 I 1 I I I I I I ]
2305000 2320000 2330.000 2340.000 2350000 2360000 2370.000 2380.000 2390000 2400000 241000
Frecmaness (ThA =0
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2310.000 30.059 24.597 54.656 -19.344 74.000 PEAK
2 2346.650 30.439 26.480 56.919 -17.081 74.000 PEAK
3 2390.000 30.888 25.007 55.895 -18.105 74.000 PEAK
4] * 2404.575 31.039 61.928 92.967 18.967 74.000 PEAK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as

necessary.

“ %N

2B T

of average detection.

, means this data is the worst emission level.
Measure Level = Reading Level + Correct Factor -

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

The average measurement was not performed when the peak measured data under the limit
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Time : 2013/09/28 - 11:57

Limit : FCC_SpartC_15.209_03M_AV Margin : 6

Probe: CB1_FCC_EFS_1-18G-1_0901 - VERTICAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2405MHz

necessary.

“ %N

2B T

of average detection.

, means this data is the worst emission level.
Measure Level = Reading Level + Correct Factor -

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

120.0-
110.0-
100.0-
20.0-
80.0-
3 70.0-
3 60.0-
S soo- { }
5 i N
40.0-
30.0-
20.0-
10.04
0.0k ! ! ! I ! ! I I )
2305.000 2320000 2330000 2340.000 2350000 2380000 2370.000 2380.000 2300000 2400000 241000
Frecmaness (ThA =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1 2310.000 30.059 11.543 41.602 -12.398 54.000 AVERAGE
2 2389.525 30.884 11.740 42.623 -11.377 54.000 AVERAGE
3 2390.000 30.888 11.751 42.639 -11.361 54.000 AVERAGE
4| * 2405.100 31.045 59.496 90.541 36.541 54.000 AVERAGE
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as

The average measurement was not performed when the peak measured data under the limit
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Site : CB1 Time : 2013/09/28 - 12:01

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe : CB1_FCC_EFS_1-18G-1_0901 - HORIZONTAL Power : AC 120V/60Hz

EUT : LIFX Module Board Note : 2480MHz
120.0-
110.0-
100.0-
20.0-
80.0-
3 70.0-
% 60.0 - o SIS P BRSPS P U DU RPN SR IR P P I -
g 50.0-
3 apo-
30.0-
20.0-
10.04
0.0k I ! )
2475.000 2480.000 2485000 2490000 2495 000 2500.000 2505.00
Frecmaness (ThA =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1 * 2480.550 31.827 57.692 89.519 15.519 74.000 PEAK
2 2483.500 31.858 27.049 58.907 -15.093 74.000 PEAK
3 2483.550 31.859 26.536 58.394 -15.606 74.000 PEAK
4 2500.000 31.988 24.658 56.647 -17.353 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as

necessary.

2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

4, “*” means this data is the worst emission level.

5. Measure Level = Reading Level + Correct Factor -

6. The average measurement was not performed when the peak measured data under the limit
of average detection.
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Report No

1 139516R-RFUSP43V01

Site : CB1

Time : 2013/09/28 - 12:02

Limit : FCC_SpartC_15.209_03M_AV

Margin : 6

Probe : CB1_FCC_EFS_1-18G-1_0901 - HORIZONTAL

Power : AC 120V/60Hz

EUT : LIFX Module Board

Note : 2480MHz

120.0-
110.0-
100.0-
20.0-
80.0-
3 70.0-
3 60.0-
g’ 50.0-
3 apo-
30.0-
20.0-
10.04
0.0k ) ; g
2475.000 2480.000 2485000 2490000 2495 000 2500.000 2505.00
Frecmaness (ThA =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1 * 2480.050 31.822 55.187 87.009 33.009 54.000 AVERAGE
2 2483.500 31.858 16.763 48.621 -5.379 54.000 AVERAGE
3 2483.550 31.859 16.177 48.035 -5.965 54.000 AVERAGE
4 2500.000 31.988 11.940 43.929 -10.071 54.000 AVERAGE
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as

necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“ %N

, means this data is the worst emission level.

Measure Level = Reading Level + Correct Factor -

The average measurement was not performed when the peak measured data under the limit

of average detection.
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Site : CB1 Time : 2013/09/28 - 12:05
Limit : FCC_SpartC_15.209_03M_PK Margin : 6
Probe : CB1_FCC_EFS 1-18G-1 0901 - VERTICAL Power : AC 120V/60Hz
EUT : LIFX Module Board Note : 2480MHz
120.0-
110.0-
100.0-
20.0-
80.0-
3 70.0-
% 500 \g S PO Y I L I VS S (S S YA Sy SR PR PPN P
g’ 50.0-
3 apo-
30.0-
20.0-
10.04
0.0k I ! )
2475.000 2480.000 2485000 2490000 2495 000 2500.000 2505.00
Frecmaness (ThA =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1 * 2480.600 31.828 58.267 90.095 16.095 74.000 PEAK
2 2483.500 31.858 29.179 61.037 -12.963 74.000 PEAK
3 2483.550 31.859 27.278 59.136 -14.864 74.000 PEAK
4 2500.000 31.988 25.600 57.589 -16.411 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as

necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

, means this data is the worst emission level.
Measure Level = Reading Level + Correct Factor -

> oA w N

The average measurement was not performed when the peak measured data under the limit
of average detection.

Page: 51 of 81



Quielek

Report No

1 139516R-RFUSP43V01

Site : CB1

Time : 2013/09/28 - 12:05

Limit : FCC_SpartC_15.209_03M_AV

Margin : 6

Probe: CB1_FCC_EFS_1-18G-1_0901 - VERTICAL

Power : AC 120V/60Hz

EUT : LIFX Module Board

Note : 2480MHz

120.0-
110.0-
100.0-
20.0-
80.0-
3 70.0-
3 60.0-
g’ 50.0-
3 apo-
30.0-
20.0-
10.04
0.0k ! ! . /
2475.000 2480.000 2485000 2490000 2495 000 2500.000 2505.00
Frecmaness (ThA =0
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1 * 2480.050 31.822 55.774 87.596 33.596 54.000 AVERAGE
2 2483.500 31.858 17.191 49.049 -4.951 54.000 AVERAGE
3 2483.550 31.859 16.529 48.387 -5.613 54.000 AVERAGE
4 2500.000 31.988 11.930 43.919 -10.081 54.000 AVERAGE
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as

necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“ %N

, means this data is the worst emission level.

Measure Level = Reading Level + Correct Factor -

The average measurement was not performed when the peak measured data under the limit

of average detection.
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Report No : 139516R-RFUSP43V01

7.1

7.2.

Occupied Bandwidth

Test Equipment

The following test equipment is used during the test:

Occupied Bandwidth / SR7

Instrument

Manufacturer

Model No.

Serial No

Next Cal. Date

Spectrum Analyzer

Agilent

N9010A-EXA |US47140172

2014/08/05

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

Test Setup

Spectrum Analyzer

=Eg

o0 e

EUT

Non-Conducted
Table

= (round Reference Plang ==
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7.3.

7.4

7.5.

Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

For frequency hopping systems operating in the 5725-5850 MHz bands. The maximum 20 dB
bandwidth of the hopping channel is 1 MHz.

For frequency hopping systems shall have hopping channel carrier frequencies separated by
a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Test Procedures

The EUT was setup according to ANSI C63.4, 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW = 1% of the 20 dB bandwidth, VBW = RBW

Sweep = auto, Detector function = peak, Trace = max hold

The EUT should be transmitting at its maximum data rate.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2012
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7.6. Test Result

Product LIFX Module Board
Test Item Occupied Bandwidth
Test Mode Mode 1: Transmit
Date of Test  |2013/10/01 I Test Site ISR7
Frequency Measure Level Required Limit
Channel No. Result
(MHz) (MHz) (MHz)
2405 1.56 =0.5 Pass
8 2440 1.54 =0.5 Pass
16 2480 1.55 =0.5 Pass
Channel 1
Tl Agilent Spectrum Analyzer - Occupied BW
S0 8 | | | AC | SEMSEINT| | ALIGHN AUTO |D4:03:5El PM Oct0l, 2013
[Center Freq 2.405000000 GHz Center Freq: 2.405000000 GHz Radio Std: None Screen Image
Input: RF (] Trig: Free Run Avg|Hold:>10M10
#IFGain:Low #Atten: 30 B Ext Gain: -1.00 dB Radio Device: BTS Themes
Flat Monochrome
10 dBidiv Ref 10 dBm
Log
0
o Save As ...
& W
20 /WW f V™
30 ./'n!/ VJ—\{‘\‘-\\
ok N N ff i ‘f\“ﬂ\fw‘..

N Y 7

60

7o

-80

Center 2.405 GHz Span 5 MHz
#Res BW 24 kHz #VBW 75 kHz Sweep 8.333 ms

Occupied Bandwidth Total Power 5.23 dBm

2.5581 MHz

Transmit Freq Error 46.1992 kHz Occ BW % Pwr
x dB Bandwidth 1.564 MHz x dB

MSG STATUS
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Channel 8
Tl Agilent Spectrum Analyzer - Occupied BW
I | | AC | SEMSEINT] | ALIGNAUTO | 04:06:52PM Cct 01, 2013
[Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Screen Image
Input: RF (] Trig: Free Run Avg|Hold:>10M10
#IFGain:Low #Atten: 30 dB Ext Gain: -1.00 JdB Radio Device: BTS Themes
>
Flat Monochrome
10 dBidiv Ref 10 dBm

Log
0

B il W WWM
7 Ve ]
P P Y i L VA
3 VAl

B0

Save As ...

7o

-80
Center 2.44 GHz Span 5 MHz
#Res BW 24 kHz #VBW 75 kHz Sweep 8.333 ms

Occupied Bandwidth Total Power 5.33 dBm

2.5529 MHz

Transmit Freq Error 48.8159 kHz Occ BW % Pwr 99.00 %
x dB Bandwidth 1.536 MHz x dB -6.00 dB

MSG STATUS
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Channel 16
Tl Agilent Spectrum Analyzer - Occupied BW
S0 | | | AC | SEMSEINT] | ALIGNAUTO | 04:05:48PM Cct 01, 2013
[Center Freq 2.480000000 GHz | Center Freq: 2.450000000 GHz Radio Std: None Screen Image
Input: RF (] Trig: Free Run Avg|Hold:>10M10
#IFGain:Low #Atten: 30 dB Ext Gain: -1.00 dB Radio Device: BTS Themes
>
Flat Monochrome
10 dBidiv Ref 10 dBm
Log
0

Save As ...
-10

-0 ./"4"”'; W M W\w’\
. N [N
I o i ‘\U\/f\wf"\f“"-

80

-70

-80
Center 2.48 GHz Span 5 MHz
#Res BW 24 kHz #VBW 75 kHz Sweep 8.333 ms

Occupied Bandwidth Total Power 5.00 dBm

2.5540 MHz

Transmit Freq Error 47.7102 kHz Occ BW % Pwr 99.00 %
x dB Bandwidth 1.552 MHz x dB -6.00 dB

MSG STATUS
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8.

8.1.

8.2.

8.3.

8.4.

8.5.

Power Density
Test Equipment

The following test equipment is used during the test:

Power Density / SR7
Instrument Manufacturer |Model No. Serial No Next Cal. Date
Spectrum Analyzer Agilent N9010A-EXA [US47140172 |2014/08/05

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

Test Setup

RF Cable

EUT 1
SMA Connecter

Spectrum
Analyzer

Limits

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

Test Procedures

The EUT was setup according to ANSI C63.4: 2009; tested according to DTS test procedure
of Jan. 2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW= 100 kHz, Set VBW= 300 kHz, Sweep time=Auto, Set detector=Peak detector

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2012
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Quielek

8.6. Test Result
Product LIFX Module Board
Test Item Power Density
Test Mode Mode 1: Transmit
Dateof Test  |2013/08/14 [ Test Site srR7
Frequency | Reading Level | Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm) (dBm)
1 2405 -5.61 -20.81 =8 Pass
8 2440 -5.61 -20.81 =8 Pass
16 2480 -5.85 -21.05 =8 Pass

Note: Measure Level = Reading level + BWCF = Reading level -15.2 dB
Bandwidth correction factor (BWCF) = 10log (3 kHz/100kHz)

I Agilent Spectrum Analyzer - Swept Sa

Channel 1

AC | SEMSEINT]|

| ALIGNAUTO

|04:05:32 PM Oct 01, 2013

ICenter Freq 2.405000000 GHz

PNO: 30k 50 Trig: Free Run

Avg Type: Log-Pwr
Avg|Hold: >100/100

TRACE|] 23456
THPE | M Wohn'viofiofe

Screen Image

HBMERE IFGain:Low #Atten: 30 dB Ext Gain: -1.00 dB BEHP NNN NN Themes.
Mkr1 2.404 800 GHz |Fiat Monochrome
1L%gBIdiv Ref 20.00 dBm -5.627 dBm
10.0 Save As ...
0.00 ,\_!l\
00 f/ ] V-'\f\,..f-'\\_k ‘\J\
200 ~] \’\\A\\
2300 rﬁ__{f'\"ﬂf“-\ / oy f\w

\

IMSG

#Res BW 100 kHz

Center 2.405000 GHz

#VBW 300 kHz

Span 5.000 MHz

Sweep 1.00 ms (1001 pts)

STATUS
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I Agilent Spectrum Analyzer - Swept Sa

Channel 8

S0@ |

| AC | SENSE:INT

ALIGNAUTO 04:06:33PM Oct 01, 2013

ICenter Freq 2.440000000 GHz

Trig: Free Run

Avg Type: Log-Pwr
Avg|Hold: >100/100

TRACE|] 23456
TYPE|M

Screen Image

IMSG

Z T — ettty
IR IE(NS(a)i-nTEg:.‘u > wasen: 30 dB Ext Gain: -1.00 dB pERP HNNN Themes
Mkr1 2.439 810 GHz |Fiat Monochrome”
1L%gBIdiv Ref 20.00 dBm -5.613 dBm
00 Save As ...
0.00 ’_JJ\
- A ‘1/"\/_\""""_\\\ .
-20.0 "/ \,\\"\\
300 ,_N"f‘h\ﬁ.._vh / \k N T
Ry IVl
-50.0
60.0
-70.0
Center 2.440000 GHz Span 35.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
STATUS
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Channel 16
T pgilent Spectrum Analyzen - Swapt S
500 | | AC | SEMSEINT ALIGN AUTO 04:08: 16 PM Oct 01, 2013 S |
ICenter Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 creen Image
input RF_ PNO: >30k ) Trig: Free Run Avg|Ho.Ic!: >100/100 T;E: gﬂm
IFGain:Low #Atten: 30 dB Ext Gain: -1.00 JdB ThemeS
Mkr1 2.479 805 GHz |Fiat Monochrome
10dB/div__Ref 20.00 dBm -5.864 dBm
og
10.0 Save As ...
0.00 .1
100 \/ﬁ/ XW\N\-—F“"\’_\W \\J\

200 / \\
A0 v\_\ \\ R
-40.0 r( .

-60.0

-70.0

Center 2.480000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

IWIISG .ETATUS .
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