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Laboratory Information

We, QuieTek Corporation, are an independent EMC and safety 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, EN 45001 and specified testing scope:

Taiwan R.O.C. . BSMI, NCC, TAF
Germany : TUV Rheinland
Norway : Nemko, DNV
USA . FCC

Japan . VCCI

China . CNAS

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 :
No0.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan, R.O.C.
TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789 E-Mail : service@quietek.com

Suzhou Testing Laboratory :
No0.99 Hongye Rd., Suzhou Industrial Park Loufeng Hi-Tech Development Zone., SuZhou, China
TEL : +86-512-6251-5088 / FAX : 86-512-6251-5098 E-Mail : service@quietek.com
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1. General Information

1.1. EUT Description

Product Name

Q Light Engine

Brand Name Q-Point
Model No. QPI-1
Working Voltage DC 5V

Antenna Type PIFA antenna

Bluetooth

Frequency Range 2402 - 2480 MHz

Channel Number 79

Type of Modulation FHSS

Bluetooth Version 4.0+HS

Type of modulation V3.0+HS: GFSK, Pi/4 DQPSK, 8DPSK
V4.0: GFSK

Data Rate V3.0+HS: 1Mbps(GFSK), 2Mbps(Pi/4 DQPSK), 3Mbps
(8DPSK)

V4.0: 1Mbps(GFSK)

Antenna Gain

2.6dBi

\Wi-Fi

Frequency Range

802.11b/g/n(20MHz): 2412 ~ 2462 MHz
802.11n(40MHz): 2422 ~ 2452 MHz

Channel Number

802.11b/g/n(20MHz): 13
802.11n(40MHz): 9

Type of modulation

802.11b: DSSS; 802.11g/n: OFDM

Data Rate

802.11b: 1/2/5.5/11 Mbps

802.11g: 6/9/12/18/24/36/48/54 Mbps

802.11n: up to 150 Mbps

Channel Control Auto

Antenna Gain 2.6dBi
Components

Adapter Brand Name: DVE

M/N: DSA-20PFE-05 FUS 050300
Input: 100-240V~50/60Hz 0.7A
Output: 5V, 3A
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For 2.4GHz Band

802.11b/g/n(20MHz) Working Frequency of Each Channel:

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
01 2412 MHz 02 2417 MHz 03 2422 MHz 04 2427 MHz
05 2432 MHz 06 2437 MHz 07 2442 MHz 08 2447 MHz
09 2452 MHz 10 2457 MHz 11 2462 MHz N/A N/A
802.11n(40MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
03 2422 MHz 04 2427 MHz 05 2432 MHz 06 2437 MHz
07 2442 MHz 08 2447 MHz 09 2452 MHz N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A
Duty Cycle
Test Mode Duty Cycle
802.11b 100%
802.11g 100%
802.11n(20MHz) 100%
802.11n(40MHz) 100%
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1.2. Mode of Operation
QuieTek has verified the construction and function in typical operation. All the test modes were

carried out with the EUT in normal operation, which was shown in this test report and defined as:

Test Mode

Mode 1: Transmit by 802.11b

Mode 2: Transmit by 802.119g

Mode 3: Transmit by 802.11n(20MHz)
Mode 4: Transmit by 802.11n(40MHZz)

Note:

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

2. This device is a composite device in accordance with Part 15 Subpart B regulations. The function
for the receiver was measured and made a test report that the report number is
1430403R-RF-US-P01V02.
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1.3. 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.

Power Cord

1 |Notebook

DELL

E520

N/A

Non-Shielded, 1.8m
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1.4. Configuration of Tested System

Connection Diagram
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Signal Cable Type Signal cable Description
A USB Cable Shielded, 1.5m
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1.5. EUT Exercise Software

1 |Setup the EUT and simulators as shown on above.

2 [Turn on the power of equipment.

Run the RF test software “REALTEK ", and set the test mode and channel, then press OK to start
continue transmit or receive.
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2. Technical Test

2.1. Summary of Test Result

[X] No deviations from the test standards

[ ] Deviations from the test standards as below description:

Section 15.247(e)

Performed Test Item Normative References Test Deviation
Performed

Conducted Emission FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
Section 15.207

Radiated Emission FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
Section 15.209

RF Antenna Conducted Spurious |FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
Section 15.247(d)

Radiated Emission Band Edge  |FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
15.247(d)

Operation Frequency Range of |FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No

20dB Bandwidth 15.215(c)

Occupied Bandwidth FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
Section 15.247(a)(2)

Power Output FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
Section 15.247(b)(3)

Power Spectral Density FCC CFR Title 47 Part 15 Subpart C: 2012 Yes No
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2.2. Test Environment

ltems Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000
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3. Conducted Emission
3.1. Test Equipment

Conducted Emission / TR-1

Instrument Manufacturer Type No. Serial No. Cali. Due Date
EMI Test Receiver R&S ESCI 100726 2015.03.30
Two-Line V-Network R&S ENV216 100043 2015.03.30
Two-Line V-Network R&S ENV216 100044 2014.09.16
500hm Coaxial Switch |Anritsu MP59B 6200464462 2015.03.01
500hm Termination SHX TF2 07081401 2014.09.16
Temperature/Humidity

Meter zhicheng ZC1-2 TR1-TH 2015.01.08

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

3.2. Test Setup

Shielding Room

mp \fortical Reference Ground Plane Test Receiver
A ern——m amm I:
EUT AE +H ouo

M'—

wp  Horizontal Ground Reference Flang e
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3.3. Limit
FCC Part 15 Subpart C Paragraph 15.207 Limits
Frequency QP AV
(MHz) (dBuV) (dBuV)
0.15-0.50 66 - 56 56 — 46
0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.
Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz
to 0.5 MHz.

3.4. Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to ANSI C63.10:
2009 for compliance to FCC 47CFR 15.247 requirements. The EUT was placed on a platform
of nominal size, 1 m by 1.5 m, raised 80 cm above the conducting ground plane. The vertical
conducting plane was located 40 cm to the rear of the EUT. All other surfaces of EUT were at
least 80 cm from any other grounded conducting surface. The EUT and simulators are
connected to the main power through a line impedance stabilization network (LISN). The LISN
provides a 50 ohm /50uH coupling impedance for the measuring equipment. The peripheral
devices are also connected to the main power through a LISN. (Please refer to the block
diagram of the test setup and photographs) Each current-carrying conductor of the EUT power
cord, except the ground (safety) conductor, was individually connected through a LISN to the
input power source.

The excess length of the power cord between the EUT and the LISN receptacle were folded
back and forth at the center of the lead to form a bundle not exceeding 40 cm in length.
Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9 kHz.

3.5. Uncertainty

The measurement uncertainty is defined as = 2.02 dB
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3.6. Test Result

Engineer: Toms

Limit: FCC_Part15.207_CE_AC Power_ClassB

Margin: 0

Probe: ENV216_101044(0.009-30MHz)

Polarity: Line

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Model

a0

Ta

&0

50
_. 4o
% 30
E 20 i
10
0]
-10
-20
0.15 1 10 30
Frequency OMfz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv) (dBuv) (dB) (dBuv) (dB)
1 0.154 49.533 39.660 -16.248 65.781 9.873 QP
2 0.154 23.433 13.560 -32.348 55.781 9.873 AV
3 * 0.178 51.502 41.645 -13.076 64.578 9.857 QP
4 0.178 40.355 30.498 -14.223 54.578 9.857 AV
5 0.194 45.269 35.419 -18.595 63.864 9.850 QP
6 0.194 29.599 19.749 -24.265 53.864 9.850 AV
7 0.214 46.264 36.414 -16.785 63.049 9.850 QP
8 0.214 28.609 18.759 -24.440 53.049 9.850 AV
9 0.234 46.192 36.342 -16.115 62.307 9.850 QP
10 0.234 30.593 20.743 -21.714 52.307 9.850 AV
11 0.262 44.054 34.208 -17.314 61.368 9.846 QP
12 0.262 29.700 19.854 -21.668 51.368 9.846 AV
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Engineer: Toms

Limit: FCC_Part15.207_CE_AC Power_ClassB

Margin: 0

Probe: ENV216_101044(0.009-30MHz)

Polarity: Neutral

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Model

Lewel [d4Bu¥)

an

70

&0

a0

40

30

20

10

0

-10

=20

018 1 10 30
Frageyiite)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv) (dBuv) (dB) (dBuv) (dB)
1 * 0.178 50.354 40.490 -14.224 64.578 9.864 QP
2 0.178 34.501 24.637 -20.077 54.578 9.864 AV
3 0.198 41.173 31.313 -22.521 63.694 9.860 QP
4 0.198 16.003 6.143 -37.691 53.694 9.860 AV
0.226 44.429 34.569 -18.166 62.595 9.860 QP
6 0.226 29.430 19.570 -23.165 52.595 9.860 AV
7 0.258 31.985 22.128 -29.511 61.496 9.857 QP
8 0.258 10.225 0.368 -41.271 51.496 9.857 AV
9 0.310 35.178 25.328 -24.792 59.970 9.850 QP
10 0.310 20.691 10.841 -29.279 49.970 9.850 AV
11 0.538 33.624 23.794 -22.376 56.000 9.830 QP
12 0.538 25.516 15.686 -20.484 46.000 9.830 AV
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4. Radiated Emission

4.1. Test Equipment

Radiated Emission / AC-2

Instrument Manufacturer Type No. Serial No. Cali. Due Date
EMI Test Receiver R&S ESCI 100573 2015.03.30
Loop Antenna R&S HFH2-Z2 833799/003 2015.11.25
Bilog Chainenna Teseq GmbH CBL6112D 27611 2014.10.15
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC2-C 2015.03.01
Temperature/Humidity

Meter Zhicheng ZC1-2 AC2-TH 2015.01.08
Radiated Emission / AC-5

Instrument Manufacturer Type No. Serial No. Cali. Due Date
Spectrum Analyzer Agilent N9020A MY49100159  [2015.03.30
Spectrum Analyzer Agilent E4446A MY45300103  2015.01.07
Preamplifier Miteq NSP1800-25 1364185 2014.05.04
Preamplifier QuieTek AP-040G CHM-0906001 [2014.05.04
DRG Horn ETS-Lindgren 3117 00123988 2015.01.21
Broad-Band Horn

Antenna Schwarzbeck BBHA9170 294 2014.11.24
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2015.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 IAC5-C2 2015.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 102 AC5-C3 2015.03.01
EMI Receiver Agilent N9038A MY51210196  [2014.06.09
Temperature/Humidity

Meter Zhichen ZC1-2 IAC5-TH 2015.01.08

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.
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4.2. Test Setup

Below 30MHz Test Setup:

FRP Dome

[ag ]| EuT

x

8o em M 1o
(Turntable} !

= Ground Plane . -
Test Receiver i_’:‘[._i_i El
L |

Below 1GHz Test Setup:

F—— T ..............................
1mtog4m (Antenna Tower)

Antenna
T L 1 ! g A
80 em ; 3m/iom »
(Turntable) — =

z

‘== GroundPlane En

Test Receiverfigzy = 5| [Eontrollef——
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Above 1GHz Test Setup:

FRP Dome T |
1mtogm {Antenna Tower)
l Antenna |
EUT I i
[ae ] — 53 =
F i N |
Boem i o I
(Turntable) l i X

Pre-Amplifier

‘=t GroundPlane T
Spectrum Analyzer| — o | | [controlled——

4.3. Limit

4.4.

FCC Part 15 Subpart C Paragraph 15.209
Frequency Distance Level
(MHZz) (m) (dBuVv/m)
30 - 88 3 40
88 - 216 3 43.5
216 - 960 3 46
Above 960 3 54

Note 1: The lower limit shall apply at the transition frequency.

Note 2: Distance refers to the distance in meters between the measuring instrument Antenna
and the closed point of any part of the device or system.

Note 3: E field strength (dBuV/m) = 20 log E field strength (uV/m)

Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to KDB 558074 for
compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated
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 is scanned from 1 meter to 4 meters to find out the maximum emission level. This
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is repeated for both horizontal and vertical polarization of the Antenna. In order to find the
maximum emission, all of the interface cables were manipulated according to ANSI
C63.4:2009 on radiated measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above
1GHz is 1MHz.

The frequency range from 30MHz to 10th harmonic is checked.
Note: When doing emission measurement above 1GHz, the horn Antenna will be bended down
a little (as horn Antenna has the narrow beamwidth) in order to keeping the Antenna in

the “cone of radiation” of EUT. The 3dB beamwidth is 10~60 degrees for H-plane and
10~90 degrees for E-plane.

4.5. Uncertainty
The measurement uncertainty above 1G is defined as + 3.9 dB
3.8dB

+

below 1G is defined as

I+

Page: 21 of 99



L]
QL’ IeTeK Report No: 1430403R-RF-US-P05V01

4.6. Test Result
All of the test result shown indicates the worst case, and spectrum analyzer

parameters setting as shown below:

Peak detector: RBW = 1MHz, VBW = 3MHz, sweep time = 200ms;

Average detector: RBW = 1MHz, VBW = 10Hz, sweep time = auto.

Measure Level = Reading Level + Cable Loss + Antenna Factor - Preamplifier Gain

Model: Transmit at 802.11b

CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)
H 4824.0 43.6 -8.3 35.3 54(Note3) -18.7 PK
\Y 4824.0 43.7 -8.4 35.3 54(Note3) -18.7 PK
. H 7236.0 39.9 -3.4 36.5 54(Note3) -17.5 PK
\Y 7236.0 39.6 -3.4 36.2 54(Note3) -17.8 PK
H 9648.0 33.9 2.6 36.5 54(Note3) -17.5 PK
\Y 9648.0 34.0 2.6 36.6 54(Note3) -17.4 PK
H 4874.0 43.6 -8.3 35.3 54(Note3) -18.7 PK
\Y 7311.0 414 -3.3 38.1 54(Note3) -15.9 PK
H 9748.0 35.3 2.8 38.1 54(Note3) -15.9 PK
6 Vv 4874.0 44.0 -8.3 35.7 54(Note3) -18.3 PK
H 7311.0 40.7 -3.3 37.4 54(Note3d) | -16.6 PK
Vv 9748.0 35.8 2.7 38.5 54(Note3) -15.5 PK
H 4924.0 45.3 -8.4 36.9 54(Note3) -17.1 PK
\Y 4924.0 44.0 -8.3 35.7 54(Note3) -18.3 PK
1 H 7386.0 40.4 -3.0 374 54(Note3) -16.6 PK
\Y 7386.0 43.1 -3.0 40.1 54(Note3) -13.9 PK
H 9848.0 34.7 3.1 37.8 54(Note3) -16.2 PK
\Y 9848.0 34.6 3.2 37.8 54(Note3) -16.2 PK

Note: 1. Measure Level = Reading Level + Factor.

2. The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz,
18GHz~25GH?z), therefore no data appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit,
then average measurement needn’t be performed.
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Mode2: Transmit at 802.119g

CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuVv/m) (dBuV/m)
H 4824.0 43.3 -8.3 35.0 54(Note3) -19.0 PK
\Y 4824.0 42.7 -8.4 34.3 54(Note3) -19.7 PK
1 H 7236.0 41.6 -34 38.2 54(Note3) -15.8 PK
\Y; 7236.0 43.0 -3.4 39.6 54(Note3d) | -14.4 PK
H 9648.0 33.7 2.6 36.3 54(Note3) -17.7 PK
\Y 9648.0 34.5 2.6 37.1 54(Note3) -16.9 PK
H 4874.0 44.2 -8.3 35.9 54(Note3) -18.1 PK
\Y 4874.0 44.4 -8.3 36.1 54(Note3) -17.9 PK
H 7311.0 40.8 -3.3 37.5 54(Note3) -16.5 PK
6 \Y 7311.0 41.1 -3.3 37.8 54(Note3) -16.2 PK
H 9748.0 35.2 2.7 37.9 54(Note3) -16.1 PK
\Y 9748.0 35.6 2.8 38.4 54(Note3) -15.6 PK
H 4924.0 42.5 -8.4 34.1 54(Note3) -19.9 PK
\Y 4924.0 42.6 -8.3 34.3 54(Note3) -19.7 PK
1 H 7386.0 40.1 -3.0 37.1 54(Note3) -16.9 PK
\Y 7386.0 42.0 -3.0 39.0 54(Note3) -15.0 PK
H 9848.0 35.0 31 38.1 54(Note3) -15.9 PK
\Y 9848.0 35.2 3.2 38.4 54(Note3) -15.6 PK

Note: 1. Measure Level = Reading Level + Factor.

2. The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz,

18GHz~25GHz), therefore no data appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit,

then average measurement needn’t be performed.
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Mode3: Transmit at 802.11n (20MHZz)

CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuVv/m) (dBuV/m)
H 4824.0 42.9 -8.3 34.6 54(Note3) -19.4 PK
\Y 4824.0 43.6 -8.4 35.2 54(Note3) -18.8 PK
. H 7230.5 49.2 -3.4 45.8 54(Note3) -8.2 PK
\% 7230.5 46.0 -3.4 42.6 54(Note3) -11.4 PK
H 9648.0 34.3 2.6 36.9 54(Note3) -17.1 PK
\Y 9648.0 34.2 2.6 36.8 54(Note3) -17.2 PK
H 4874.0 44.1 -8.3 35.8 54(Note3) -18.2 PK
\Y 4874.0 44.4 -8.3 36.1 54(Note3) -17.9 PK
H 7311.0 40.7 -3.3 374 54(Note3) -16.6 PK
6 \Y 7311.0 40.5 -3.3 37.2 54(Note3) -16.8 PK
H 9748.0 35.9 2.7 38.6 54(Note3) -15.4 PK
\Y 9748.0 35.8 2.8 38.6 54(Note3) -15.4 PK
H 4924.0 42.9 -8.4 34.5 54(Note3) -19.5 PK
\Y 4924.0 42.3 -8.3 34.0 54(Note3) -20.0 PK
1 H 7386.0 41.0 -3.0 38.0 54(Note3) -16.0 PK
\Y 7266.0 39.5 -3.3 36.2 54(Note3) -17.8 PK
H 9848.0 34.4 3.1 37.5 54(Note3) -16.5 PK
\Y 9688.0 33.7 2.8 36.5 54(Note3) -17.5 PK

Note: 1. Measure Level = Reading Level + Factor.

2. The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz,

18GHz~25GHz), therefore no data appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit,

then average measurement needn’t be performed.
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Mode4: Transmit at 802.11n (40MHZz)

CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuVv/m) (dBuV/m)
H 4844.0 43.5 -8.3 35.2 54(Note3) -18.8 PK
\Y 4844.0 44.1 -8.4 35.7 54(Note3) -18.3 PK
3 H 7266.0 39.9 -3.3 36.6 54(Note3) -17.4 PK
Vv 7266.0 42.5 -3.3 39.2 54(Note3) -14.8 PK
H 9688.0 34.6 2.7 37.3 54(Note3) -16.7 PK
\Y 9688.0 33.9 2.8 36.7 54(Note3) -17.3 PK
H 4874.0 43.6 -8.3 35.3 54(Note3) -18.7 PK
\Y 4874.0 44.2 -8.3 35.9 54(Note3) -18.1 PK
H 7311.0 40.7 -3.3 374 54(Note3) -16.6 PK
6 \Y 7311.0 40.8 -3.3 37.5 54(Note3) -16.5 PK
H 9748.0 35.2 2.8 38.0 54(Note3) -16.0 PK
\Y 9748.0 35.1 2.8 37.9 54(Note3) -16.1 PK
H 4904.0 42.6 -8.3 34.3 54(Note3) -19.7 PK
\Y 4904.0 42.7 -8.3 34.4 54(Note3) -19.6 PK
o H 7356.0 40.7 3.1 37.6 54(Note3) | -16.4 PK
\Y 7356.0 40.9 -3.1 37.8 54(Note3) -16.2 PK
H 9808.0 36.1 3.0 39.1 54(Note3) -14.9 PK
\Y 9808.0 35.9 3.0 38.9 54(Note3) -15.1 PK

Note: 1. Measure Level = Reading Level + Factor.

2. The test trace is same as the ambient noise (the test frequency range: 9kHz~30MHz,
18GHz~25GHz), therefore no data appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit,
then average measurement needn’t be performed.
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The worst case of Radiated Emission below 1GHz:

Engineer: Toms

Site: AC2

Time: 2013/09/23 - 20:05

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: CBL6112D_27613(30-1000MHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Model: Transmit at channel 2437MHz by 802.11b
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Frequency(Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv/m) (dBuv) (dB) (dBuv/m) (dB)
1 293.840 29.280 14.497 -16.720 46.000 14.783 QP
2 * 551.375 34.398 13.165 -11.602 46.000 21.233 QP
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Engineer: Toms

Site:

AC2

Time: 2013/09/23 - 20:05

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: CBL6112D_27613(30-1000MHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Model: Transmit at channel 2437MHz by 802.11b

80
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0 1000
Frequency(hMHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 316.150 30.418 15.244 -15.582 46.000 15.174 QP
2 * 571.745 34.109 12.877 -11.891 46.000 21.232 QP
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5. RF Antenna Conducted Spurious
5.1. Test Equipment

RF Antenna Conducted Spurious / TR-8
Instrument Manufacturer Type No. Serial No. Cali. Due Date

Spectrum Analyzer Agilent N9010A MY48030494  2015.03.30

Temperature/Humidity _
zhicheng ZC1-2 TR8-TH 2014.05.08

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

5.2. Test Setup

Spectrum Analyzer

ame
(1 oo EUT

Non-Conducted
Table

- Ground ReferencePlang e

5.3. Limit

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 either an RF conducted or a radiated

measurement.
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5.4. Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247

requirements.
Set RBW = 100 kHz, Set VBW = 3* RBW, scan up through 10th harmonic.

5.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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5.6. Test Result

Product . IQ Light Engine

Test Item . |RF Antenna Conducted Spurious
Test Site . [TR-8

Test Mode : Mode 1: Transmit by 802.11b

Channel 01 (2412MHz)

Spurlous Emissien(30MHz 25GHz)

Lirkd bt 1477 [ Wi

dBm

: ' 5
5 10 15 20 -]
G

Note: The above test pattern is synthesized by multiple of the frequency range.
Channel 06 (2437MHZz)

Spurious Emission{30MHz-25GHz)

[ Tl o 130T Firadeg vake |

3 M 108K, VINAE 300 | |
Sweep Time: Auts
g Ewerp Foints: J506 |

0

dBm

BaEEsal

Note: The above test pattern is synthesized by multiple of the frequency range.
Channel 11 (2462MHz)

Spurious Emission[30MHz-25GHz)
I Trd w175 ey Ve |
i $ 4 : 1iDh, VHWE 530k
&€ E::n Tirme: Auio
10 e Poinla: 7E0001_
0
=10
g T
]
A0 3 4
IS
-EL
70
Ok . . B ' v . . f . ' . ' f . V ' . B ' ' ' . ' .
] v 1% i) -]
GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product . |Q Light Engine
Test Item : |RF Antenna Conducted Spurious
Test Site : [TR-8
Test Mode : Mode 2: Transmit by 802.11¢g
Channel 01 (2412MHz)
Spurious Emission{30MHz-25GHz)
[ Tl I Ty vake |
0 ' hﬂ'l'o!iﬂt.'ll_ﬂ'ﬁ!lﬂt E
o Eweep Poimta 2it01
0%
o i
IS
=1
i
E=1]

Note: The above test pattern is synthesized by multiple of the frequency range.

Channel 06 (2437MHz)

[ T e -

Spurious Emission{30MHz-25GHz)

Firadeg vake |

100k, VHWE 108k
[Swerop Time: Auls
Sweep Poirfde: TIME

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.

Channel 11 (2462MHz)

[ T T -35ET

Spurious Emission[30MHz-25GHz)
Firnlry Wake |

: i, VEWE Sk
wop Times: Asko
eep Paimis: 2000

dBm
E 3B BEREEe B

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product . |Q Light Engine

Test Item : |RF Antenna Conducted Spurious
Test Site : [TR-8

Test Mode : Mode 3: Transmit by 802.11n(20MHZz)

Channel 01 (2412MHz)

[ 0= 1 T Akl

Spurious Emission{30MHz-25GHz)

Firadeg vake |

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.

Channel 06 (2437MHZz)

[ T w2 BT

Spurious Emission[30MHz-25GHz)

ey e |

Note: The above test pattern is synthesized by multiple of the frequency range.

Channel 11 (2462MHz)

[ T o a4

Spurious Emission{30MHz-25GHz)
Firadig Yake |

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product . |Q Light Engine

Test Item : |RF Antenna Conducted Spurious
Test Site : [TR-8

Test Mode : Mode 4: Transmit by 802.11n(40MHZz)

Channel 03 (2422MH2z)

Spurious Emission{30MHz-25GHz)

[ Tl w7 Firadvg Vake |

10 F T T - 5
o JRITE 100K, VINAE T00K

i Hweecp Time: s
- =5 Pairfa: ZI00E

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.

Channel 06 (2437MHZz)

Spurious Emission{30MHz-25GHz)

[ T o 3T Firadeg vake |

10 F T T - 5
o JRITE 100K, VINAE T00K

i Hweecp Time: Auts
- =5 Pairfa: ZI00E

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.

Channel 09 (2452MHz)

Spurious Emission[30MHz-25GHz)

[ T w7 ES ity vae |

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.
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6. Radiated Emission Band Edge

6.1. Test Equipment

XRadiated Emission Band Edge / AC-5

Instrument Manufacturer Type No. Serial No. Cali. Due Date
Spectrum Analyzer Agilent N9020A MY49100159 2015.03.30
Preamplifier Miteq NSP1800-25 1364185 2014.05.04
Preamplifier QuieTek AP-040G CHM-0906001 [2014.05.04
Bilog Antenna Teseq GmbH CBL6112D 27612 2014.10.15
DRG Horn ETS-Lindgren 3117 00123988 2015.01.21
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2015.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 IAC5-C2 2015.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 102 IAC5-C3 2015.03.01
EMI Receiver Agilent N9038A MY51210196 [2014.06.09
Temperature/Humidity

Meter Zhichen ZC1-2 AC5-TH 2015.01.08

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.
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6.2. Test Setup

FRP Dome T R |
Imtogm (Antenna Tower)
1 Antenna
[ .| o D_ “
8oem M = am —— -
(Turntable) = —
i Ground Plane oo Pre-Amplifier
Spectrum Analyzer| - og Controller

6.3. Limit

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC
part 15, must also comply with the radiated emission limits specified in Section 15.209(a) (see
Section 15.205(c)).

6.4. Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to KDB 558074 for
compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated
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 is scanned from 1 meter to 4 meters to find out the maximum emission level. This
is repeated for both horizontal and vertical polarization of the antenna. In order to find the
maximum emission, all of the interface cables were manipulated according to ANSI C63.4:
2009 on radiated measurement.

6.5. Uncertainty

The measurement uncertainty above 1G is defined as + 3.9 dB
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6.6. Test Result

All of the test result shown indicates the worst case, and spectrum analyzer parameters setting as
shown below:

Peak detector: RBW = 1MHz, VBW = 3MHz, sweep time = 200ms;

Average detector: RBW = 1MHz, VBW = 10Hz, sweep time = auto.

Measure Level = Reading Level + Cable Loss + Antenna Factor - Preamplifier Gain

In case the emission is fail due to the used RB/VB is too wide, marker-delta method of FCC Public
Notice will be followed.

Engineer: Milo

Site: AC5 Time: 2013/09/23 - 15:49

Limit: FCC_Part15.209_RE(3m) Margin: O

Probe: Horn_3117_988(1-18GHz) Polarity: Horizontal

EUT: Q Light Engine Power: AC 120V/60Hz

Note: Model: Transmit channel 2412MHz by 802.11b

120

80

70

Level{dBu¥Vimn)

50 !
A . . ) 'm

FRRTRRIE 1\ O B A ST TR PTIONT)

50

40

30

20!

2310 2315 2320 32335 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2300 2395 2400 2405 2410 2415

2422

SRR
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 55.966 24.878 -18.034 74.000 31.088 PK
2 * 2413.040 103.698 72.458 N/A N/A 31.240 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:01

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Model: Transmit channel 2412MHz by 802.11b

120

20

S
=
2
L
] 1
40 i
k]
20
2310 2315 3330 2525 2330 2335 2340 3345 2350 2355 2360 2365 2370 2375 2380 2385 2300 2395 2400 2405 2410 2415 2422
Frequency(bHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 43.323 12.235 -10.677 54.000 31.088 AV
2 * 2411.248 99.397 68.174 N/A N/A 31.223 AV
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:04

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Model: Transmit channel 2412MHz by 802.11b

120

80

70

LevelidBu'¥im)

a0

50

40

30

20

2310 2315 2330 2335 2330 2335 2340 2345 2350 2355 2380 2365 2370 2375 3380 2385 2300 2395 2400 2405 2410 2415

2432
Frequency(piliz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv/m) (dBuv) (dB) (dBuv/m) (dB)
1 2390.000 55.369 24.281 -18.631 74.000 31.088 PK
2 * 2411.024 97.238 66.017 N/A N/A 31.221 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:07

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

120

Note: Model: Transmit channel 2412MHz by 802.11b

— 80
i
=
2
e
T
=0 1 fl/
40 !
30
20
2310 2315 3330 32325 2330 2335 2340 2345 2350 2355 2380 2365 2370 2375 2380 2385 2300 2305 2400 2405 2410 2415 2422
Frequencyr(b{Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 42.418 11.330 -11.582 54.000 31.088 AV
2 * 2411.192 92.918 61.695 N/A N/A 31.223 AV
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:09

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Model: Transmit channel 2462MHz by 802.11b

120
1
= 0
e
g ./
5 2
= Al
g el ol S e b i Bk et atagestagton Phoppboniotinds
50
40
a0
20
2452 2454 2456 2458 240 2462 24R4 2466 2468 2470 2472 2474 B4T6 2478 2400 2487 2404 486 2408 2400 2402 2404 34085 2408 2500
FrequencyikiHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2460.760 104.374 72.786 N/A N/A 31.588 PK
2 2483.500 57.018 25.405 -16.982 74.000 31.613 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:13

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Model: Transmit channel 2462MHz by 802.11b

120

1
= 80
=
=
@70
g
50 2
40
a0
20
2452 2454 2456 2458 24A0 2462 2464 2465 2468 2470 24727 2474 2476 3478 2480 2487 2454 06 2408 2400 2402 2404 24085 2408 2500
Frequency(kHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2461.216 99.987 68.398 N/A N/A 31.589 AV
2 2483.500 43.624 12.011 -10.376 54.000 31.613 AV
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:14

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

120

Note: Model: Transmit channel 2462MHz by 802.11b

1
= 20
E
=
2 ?ﬂ/
ey 3
bt g A Lt i, RRTpr R )
50
40
1|
20
2452 2454 2455 2450 2460 2462 2464 2466 2468 2470 2472 474 76 2478 2480 2482 2484 2486 2480 2400 2402 2404 3405 2408 2500
Frequency(h{Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2460.928 96.011 64.423 N/A N/A 31.588 PK
2 2483.500 56.074 24.460 -17.926 74.000 31.613 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:17

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Model: Transmit channel 2462MHz by 802.11b

120
1
= 0
=
=
@
L
50 2
40 i
|
a0
2453 2454 2456 2458 2460 2462 2464 2466 2468 2470 2472 2474 2476 2478 2400 2482 2404 2486 24089 2400 2402 2404 2405 2408 2500
FrequencyihHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2461.288 91.294 59.704 N/A N/A 31.589 AV
2 2483.500 43.170 11.557 -10.830 54.000 31.613 AV
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:20

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode2: Transmit channel 2412MHz by 802.11g
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2310 2315 2320 2325 3330 2335 2340 2245 2350 2355 2360 2365 2370 2375 9380 2385 2300 2305 2400 2405 2410 2415 2422
Frequencyr(b{Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2384.424 63.840 32.769 -10.160 74.000 31.071 PK
2 2390.000 63.243 32.155 -10.757 74.000 31.088 PK
3 * 2412.928 105.071 73.832 N/A N/A 31.238 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:24

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode2: Transmit channel 2412MHz by 802.11g
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Frequency(MMHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 45.961 14.873 -8.039 54.000 31.088 AV
2 * 2412.760 88.804 57.567 N/A N/A 31.238 AV
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:25

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode2: Transmit channel 2412MHz by 802.11g
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Frequency(hHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv/m) (dBuv) (dB) (dBuv/m) (dB)
1 2390.000 57.365 26.277 -16.635 74.000 31.088 PK
2 * 2410.856 99.125 67.905 N/A N/A 31.220 PK

Page: 46 of 99




Quielek

Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:29

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode2: Transmit channel 2412MHz by 802.11g
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FrequencwhiHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 43.484 12.396 -10.516 54.000 31.088 AV
2 * 2411.192 83.285 52.062 N/A N/A 31.223 AV
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:30

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode2: Transmit channel 2462MHz by 802.11g
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FrequencyihHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2459.248 106.090 74.507 N/A N/A 31.582 PK
2 2483.500 71.219 39.605 -2.781 74.000 31.613 PK
3 2483.920 73.446 41.832 -0.554 74.000 31.614 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:38

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode2: Transmit channel 2462MHz by 802.11g
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FrequencwhiHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2461.216 89.125 57.536 N/A N/A 31.589 AV
2 2483.500 46.657 15.043 -7.343 54.000 31.613 AV
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:39

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode2: Transmit channel 2462MHz by 802.11g
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2406 2408 2500

Frequency(Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv/m) (dBuv) (dB) (dBuv/m) (dB)
1 * 2461.072 97.843 66.254 N/A N/A 31.588 PK
2 2483.500 62.767 31.153 -11.233 74.000 31.613 PK
3 2484.040 65.359 33.745 -8.641 74.000 31.614 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:41

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode2: Transmit channel 2462MHz by 802.11g
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FrequencyrbiHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2462.944 82.049 50.456 N/A N/A 31.593 AV
2 2483.500 44.044 12.431 -9.956 54.000 31.613 AV
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:42

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode3: Transmit channel 2412MHz by 802.11n20MHz
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Frequency(h{Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 64.303 33.215 -9.697 74.000 31.088 PK
2 * 2411.976 104.631 73.401 N/A N/A 31.230 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:47

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode3: Transmit channel 2412MHz by 802.11n20MHz
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Frequencyr(d{Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 46.385 15.297 -7.615 54.000 31.088 AV
2 * 2412.816 88.188 56.950 N/A N/A 31.238 AV
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:47

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode3: Transmit channel 2412MHz by 802.11n20MHz

120
= 0
=
=
@70
T 1
A 60 :
Aottt e gt e ol A I swbmeeriance oot ennn dhsasaen b Ha s
50
40
|
a0
2310 2315 2230 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2980 2385 2300 2305 2400 2405 2410 2415 2422
FrequencyihHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 59.578 28.490 -14.422 74.000 31.088 PK
2 * 2410.296 99.494 68.278 N/A N/A 31.216 PK
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Engineer: Milo

Site: AC5 Time: 2013/09/23 - 16:50

Limit: FCC_Part15.209_RE(3m) Margin: O

Probe: Horn_3117_988(1-18GHz) Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode3: Transmit channel 2412MHz by 802.11n20MHz
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FrequencyikiHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 43.916 12.828 -10.084 54.000 31.088 AV
2 * 2413.152 83.246 52.005 N/A N/A 31.241 AV
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:51

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode3: Transmit channel 2462MHz by 802.11n20MHz
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Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv/m) (dBuv) (dB) (dBuv/m) (dB)
1 * 2464.000 105.432 73.838 N/A N/A 31.594 PK
2 2483.500 69.620 38.006 -4.380 74.000 31.613 PK
3 2483.752 72.945 41.331 -1.055 74.000 31.614 PK
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:54

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode3: Transmit channel 2462MHz by 802.11n20MHz
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Frequency(Hz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv/m) (dBuv) (dB) (dBuv/m) (dB)
1 * 2461.072 88.495 56.906 N/A N/A 31.588 AV
2 2483.500 46.865 15.252 -7.135 54.000 31.613 AV
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:55

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode3: Transmit channel 2462MHz by 802.11n20MHz
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FrequencyikiHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2464.216 98.136 66.542 N/A N/A 31.594 PK
2 2483.500 63.193 31.579 -10.807 74.000 31.613 PK
3 2484.232 65.476 33.862 -8.524 74.000 31.614 PK
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:57

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode3: Transmit channel 2462MHz by 802.11n20MHz
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Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2463.376 82.048 50.455 N/A N/A 31.593 AV
2 2483.500 44.137 12.524 -9.863 54.000 31.613 AV
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 16:58

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode4: Transmit channel 2422MHz by 802.11n40MHz
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Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv/m) (dBuv) (dB) (dBuv/m) (dB)

1 2388.540 69.537 38.453 -4.463 74.000 31.083 PK
2 2390.000 66.911 35.823 -7.089 74.000 31.088 PK
3 * 2424.642 101.015 69.669 N/A N/A 31.346 PK
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5 Time: 2013/09/23 - 17:02

Limit: FCC_Part15.209_RE(3m) Margin: O

Probe: Horn_3117_988(1-18GHz) Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode4: Transmit channel 2422MHz by 802.11n40MHz
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Frequency(kHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 47.599 16.511 -6.401 54.000 31.088 AV
2 * 2424.972 80.502 49.153 N/A N/A 31.350 AV
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 17:03

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode4: Transmit channel 2422MHz by 802.11n40MHz
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FrequencyihHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2388.474 63.348 32.265 -10.652 74.000 31.083 PK
2 2390.000 61.044 29.956 -12.956 74.000 31.088 PK
3 * 2418.570 94.115 62.825 N/A N/A 31.290 PK
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Report No: 1430403R-RF-US-P05V01

Engineer: Milo

Site: AC5

Time: 2013/09/23 - 17:05

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode4: Transmit channel 2422MHz by 802.11n40MHz
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FrequencyihHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 2390.000 44.442 13.354 -9.558 54.000 31.088 AV
2 * 2420.154 75.202 43.897 N/A N/A 31.305 AV
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 17:07

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode4: Transmit channel 2452MHz by 802.11n40MHz
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FrequencwhiHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2443.118 101.788 70.271 N/A N/A 31.517 PK
2 2483.500 70.944 39.330 -3.056 74.000 31.613 PK
3 2486.978 71.749 40.132 -2.251 74.000 31.617 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 17:11

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Horizontal

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode4: Transmit channel 2452MHz by 802.11n40MHz
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Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2449.884 80.577 49.026 N/A N/A 31.551 AV
2 2483.500 46.300 14.686 -7.700 54.000 31.613 AV
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 17:13

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode4: Transmit channel 2452MHz by 802.11n40MHz
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Frequency(pilic)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuv/m) (dBuv) (dB) (dBuv/m) (dB)
1 * 2454.338 93.507 61.941 N/A N/A 31.566 PK
2 2483.500 64.229 32.615 -9.771 74.000 31.613 PK
3 2486.502 65.749 34.132 -8.251 74.000 31.617 PK
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Engineer: Milo

Site: AC5

Time: 2013/09/23 - 17:15

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_988(1-18GHz)

Polarity: Vertical

EUT: Q Light Engine

Power: AC 120V/60Hz

Note: Mode4: Transmit channel 2452MHz by 802.11n40MHz
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Frequency(hMHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuv) (dB) (dBuV/m) (dB)
1 * 2454.406 74.823 43.257 N/A N/A 31.566 AV
2 2483.500 44.088 12.475 -9.912 54.000 31.613 AV
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7. Operation Frequency Range of 20dB Bandwidth

7.1. Test Equipment

Operation Frequency Range of 20dB Bandwidth / TR-8

Instrument Manufacturer Type No. Serial No. Cali. Due Date

Spectrum Analyzer Agilent E4446A MY45300103  2015.01.07

Temperature/Humidity _

" zhicheng ZC1-2 TR8-TH 2014.05.08
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

7.2. Test Setup

Spectrum Analyzer

sl —
o0 -

EUT

Mon-Conducted
Tahle

= Ground Reference Plang e

7.3. Limit

20 dB bandwidth of the emission is contained within the operation frequency band.

7.4. Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247

requirements.
Set RBW = 100 kHz, Span greater than RBW.
7.5. Uncertainty

The measurement uncertainty is defined as + 1 kHz
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7.6. Test Result

Product Q Light Engine
Test Iltem Operation Frequency Range of 20dB Bandwidth
Test Site TR-8
Test Mode Mode 1: Transmit by 802.11b
Channel 01 (2412MH2z)
T ”i Marker
e Select Marker
- T
2 h e Normal
et \ e
it 1 T Delta
hqMarker\J ' N e .
n 2403410000 GHz Delta Pair
{Tracking Ref)
v 1-11.98 dBm Ro .

Copyright 2000

i ;- v Span Pair
. - e | Span Center

3005 Polent Totmolgios T —

Channel 11 (2462MHz)

= Agilent T Marker
.' Select Marker

1 2 3 4

Normal

Delta

' '2.470540000 GHz (Trggjitng FF:?FS
-11.15 dBm Ref a
Span Pair

Span Center

Off

More

1of 2

Copyright 2000-2005 Agilent Technologies
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Product Q Light Engine
Test Item Operation Frequency Range of 20dB Bandwidth
Test Site TR-8
Test Mode Mode 2: Transmit by 802.11g
Channel 01 (2412MHz)
# Agilent RL Marker
Orran 7 .. Select Marker
Htten JH 1 o 3 1
. 5
me”““dz“qr“”””“"“ﬂ Normal
Delta
ot
Marker" " :
*2.482780000 GHz Delta Pair
{Tracking Ref)
-20.51 dBm Ref a
oHz Span Pair
Span Center
off
More
1 of 2

Copyright 2000-2005 Agilent Technologies

Channel 11 (2462MHz)

3 Agilent 14:27:41 Jan 26, 2614 T

pts,

Amplitude
-1.1 N

Marker

| Select Marker

1 2 3 4

Normal

Delta

Delta Pair

i Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of?

Copyright 2000-2005 Agilent Technologies
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Product . |Q Light Engine
Test Item : |Operation Frequency Range of 20dB Bandwidth
Test Site : |TR-8
Test Mode : |Mode 3: Transmit by 802.11n(20MHz)
Channel 01 (2412MHz)
# Agilent T Marker
W Select Harker
1 2 3 4
Normal
ae e Delta
L Marker Wt | -
12402330000 GHz (Trgciligl:;{:g
-21.39 dBm Ref a
oHz Span Pair
Span Center
off
More
1of2

Copyright 2000-2005 Agilent Technologies

Channel 11 (2462MHz)
. Agilent T Marker

| Select Marker
I 2 3 4

Normal

s, Delta
| o | Marker#” it _

v 12.471670000 GHz | g Delta Palr

-21.75 dBm Ref a

Span Pair
Span Center

Off

More
1of?

Copyright 2000-2005 Agilent Technologies
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Product . |Q Light Engine
Test Item : |Operation Frequency Range of 20dB Bandwidth
Test Site : |TR-8
Test Mode : |Mode 3: Transmit by 802.11n(20MHz)
Channel 01 (2412MHz)
# Agilent T Marker
W Select Harker
1 2 3 4
Normal
ae e Delta
L Marker Wt | -
12402330000 GHz (Trgciligl:;{:g
-21.39 dBm Ref a
oHz Span Pair
Span Center
off
More
1of2

Copyright 2000-2005 Agilent Technologies

Channel 11 (2462MHz)
. Agilent T Marker

| Select Marker
I 2 3 4

Normal

s, Delta
| o | Marker#” it _

v 12.471670000 GHz | g Delta Palr

-21.75 dBm Ref a

Span Pair
Span Center

Off

More
1of?

Copyright 2000-2005 Agilent Technologies
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Product Q Light Engine
Test Item Operation Frequency Range of 20dB Bandwidth
Test Site TR-8
Test Mode Mode 4: Transmit by 802.11n(40MHz)
Channel 03 (2422MHz)
# Agilent T Marker
W Select Harker
1 2 3 4
Normal
Delta
1 B .
(2.403200000 GHz Delta Palr

i Tracking Ref)

-25.62 dBm Ref a
GHz .- $pan Pair

¥ pts)
W pts) Span Center

Amplitud

Off

More
1of?

Copyright 2000-2005 Agilent Technologies
Channel 09 (2452MH2z)

W Agilent T Marker
2 Select Marker
1 2z 3 4

) I
| R Normal

] 'J . |
. " Delta
c o uMarker.mHn " " i .
2.470840000 GHz (Trgilitng FF’{:IFS
-25.20 dBm Ref a
-.4'E fz Span Pair
Span Center
Off
More
1 of 2

Copyright 2000-2005 Agilent Technologies
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8. Occupied Bandwidth

8.1.

8.2.

8.3.

8.4.

Test Equipment

Occupied Bandwidth / TR-8

Instrument Manufacturer Type No. Serial No. Cali. Due Date

Spectrum Analyzer Agilent E4446A MY45300103  2015.01.07

Temperature/Humidity _
" zhicheng ZC1-2 TR8-TH 2014.05.08
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

Test Setup
Spectrum Analyzer
o f
EtH oo EUT
| ]
Hon-Conducted
Tahle

s Ground Reference Plang st

Limit

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

Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247
requirements.

The automatic bandwidth measurement capability of an instrument may be employed using the
X dB bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100
kHz, VBW = 3*RBW, peak detector with maximum hold) is implemented by the instrument

function.
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8.5. Uncertainty

The measurement uncertainty is defined as * 1 kHz
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8.6. Test Result

Product : IQ Light Engine

Test Item . 16dB Occupied Bandwidth

Test Site . [TR-8

Test Mode : Mode 1: Transmit by 802.11b

Channel No. Frequency | Occupied Bandwidth Limit Result
(MHz) (kHz) (kHz)

01 2412 10200 500 Pass
06 2437 10200 500 Pass
11 2462 10200 500 Pass

Channel 01 (2412MHz)

LT 5 o == B L — LTEMFJ."‘-'_BBE. Frequency
. By Typa: LegFar A 23456
arter Preq £ 12009000 G"an'_ = Trig:Free Run TFE A
Whalnlow — BAten: 30 dB e NIMAN
TRt e MKkr2 2.406 90 GHz Auto Tune]
10deidiv_ Ref 21.00 dBm -3.24 dBm
| W11 T |
1o n ,,1 .L 3 Center Freq)
00 | * T LTIV b —ib-aieell | 2 412000000 GHz
500 |
Mo |
i - StartFreq)
& ! - 2367000000 GHz
e 2 Wi, B ! '8
0 - - T
gy =" e Stop Freq|
&0 2437000000 GHz
p;ﬂler 241200 GHz Span 50.00 MH CF Step
es BW 100 kHz #VBW 300 kHz Sweep 6.07 ms (1001 pis 5 perial
| [Aute Man
T 2A1280GHz| 4.2 dBm
M 1T 2408 30 GHI:. -3.24 g8m|
z B L 241710 ’;Hli -3.54 giEim FreqOffset
& | 1 | D Hz
: i
&
] 1
]
11 1
12
(Yo ETATUS
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Channel 06 (2437MHz)

LT g | sENEE 3] ] ALGHALTT \r 250 P S 16, 2013 P——
F Bvg Type: Log-Par TRAK|1 2345 6
enior Freq 2437000000 GHz 1 aliesine
THGalnLow BAman: 30 4B o MMM N
Retornat .8 MKrZ 2.431 90 GHZ At Eune
10 d8idiv  Ref 21.00 dBm -1.03 dBm
| W11 | 3
1o E —1 % Center F
1.00 . e L8] 2437000000 GH
1]
o
e StartF
b 2412000000 GH
1] £ L in
o
50 StopF
&0 2 EEZ000000 GH
nter 243700 GHz Span 50.00 MH CFStep
es BW 100 kHz #VBW 300 kHz Sweep 6.07 ms (1001 pis 5 et
Man
A Kl 2437
Mty 2A3190GHz .03 9Bm,
: Ml ' r 244710 GHz. S FreqOffset
K] I oHz|
[}
1 1
B |
g 1
]
11 |
12 |
(Yo ETATUS

Channel 11 (2462MHz)

KL T |_sBnEEam] 1 T0 (M 1OPM Sen 16, 2013 P
g Type: Log-Far TRAGE 56
ouu_ﬂﬂll G“:EEI_ - ] Trig: Frae Run bl
Whalnlow — BAten: 30 dB e NIMAN
o MKkr2 2.456 90 GHz Ap e
10 48idiv  Ref 21,00 dBm 0.45 dBm
| [ I n
1o i -J'_ i Center F
100 i i - il 11 88 e GH
5
o
i StartF
& 2437000000 GH
1] ¥
o
san Stop F
&0 2 467000000 GH
nter 246200 GHz Span 50.00 MH CFStep
es BW 100 kHz #VBW 300 kHz Sweep 6.07 ms (1001 pis 5 et
Man
A Kl 2
THENE] ZASE90 GHz| 0.45 d8m|
: Ml ' r 2457 10 GHz. FreqOffset
& | oHz|
[ [
I I
B |
2 !
] |
11 1
12 |
(Yo ETATUS
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Product . |Q Light Engine

Test Item : |6dB Occupied Bandwidth

Test Site : [TR-8

Test Mode : Mode 2: Transmit by 802.11¢g

Channel No. Frequency Occupied Bandwidth Limit Result
(MHz) (kHz) (kHz)

01 2412 16650 500 Pass
06 2437 16650 500 Pass
11 2462 16650 500 Pass

Channel 01 (2412MHz)

LT 1 ENEE 3T | [TEET] T L0 S22 42 P FJE_J“?'E. FqumHE‘I
P Typa: Log-Far TRAN(1. 2 34 % &
Bmﬂf Fl'ﬂq 2 4120DUEIDIJ G"HGZ'_. = Trig: Fras Run TP el VoA
WFGalnl ow BAtten: 30 dB T ® NMNH N
St MKrZ 2.403 65 GHZ Auto Tune]
10 dgidiv  Ref 21.00 dBm -13.46 dBm
| W11
i 1 Center Freq)
1.00 = i 3 2412000000 GHz|
111 | ‘ . — - « i e
0
Seh Start Freq|
b - 2387000000 GHz |
2D e e .
o -
s Stop Freq)
B0 2.437000000 GHz |
E:HI‘EI 241200 GHz Span 50.00 MH CFStep
es BW 100 kHz #VBW 300 kHz Sweep 6.07 ms (1001 pis 5 perial
At Man
T 2409 50 GHz | _-1.18 gBm
M i 2.4@355 GH.: 13.4.5 dBm.
i Bt Freq Offset
_"g I oHz|
7 I
& |
g 1
] |
11 I
12 |
(Yo RTATLS
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Channel 06 (2437MHz)

SENEE:

LT DE P S 18, 2003

ST LT S Frequency
B u; LogFar L T ET
-enter Freq 2.437000000GHz ___1 ... @ Typs: Log vl
THGalnLow * BAsten: 30 B o ® MMM N
Auto Tune
Ref Offsct 1 dB Mkr2 2,428 65 GHz
10 dgigiv  Ref 29.00 dBm -11.91 dEBm
lLeg

i 1 Center F
1o T . - 2437000000 GH
B0 i ‘2 il | . "\}. 553 i)

(-]

50 v StartF
b 2412000000 GH
20 — e
o -

5310 StopF
B0 2 462000000 GH

nter 243700 GHz Span 50.00 MH | CFStep
es BW 100 kHz #VBW 300 kHz Sweep 6.07 ms (1001 pis 5 et
Man

A Kl 2434 50 GHz 232 dBm

' EENE] AAZRES GHzl <1191 dBm/

: TEEEE 2445 30 GHE 5T dibm FreqOffset
5 1 oHz|
]

i ]

g

2
10
11
12
H!’-.'.I ETATUS

Channel 11 (2462MHz)

SENEE:

=23 06 P Sap 18, 2013

|__BUGAT. 2 P
& Bvg Type: LogPar MAE[{ Z 34 5% 6
TR XL L S ot
THGalnLow BAman: 30 4B o ® MMM N
PR MKr2 2.453 65 GHZ Auto Tune
10 dgigiv  Ref 29.00 dBm -13.25 dEBm
lLeg

ha 1 Center F

e 3z 'f:? _1'}'3 2 462000000 GH
11 1] * : =3 205 g
(-]
b= 1] StartF
b . 2 437000000 GH
20 s i
o =
L " StopF
B0 2 4BTDO0000 GH

nter 246200 GHz Span 50.00 MH | CFStep
es BW 100 kHz #VBW 300 kHz Sweep 6.07 ms (1001 pis 5 et
Man
1r A50 50 GHz.
' EENE] 25366 GHz| 325 dBm,

: [ HEEN 247030 GHz. s Freq Offset
"': oHz|
i

g

2
10
11
12
N!’-." ETATUS
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Product . |Q Light Engine
Test Item : |6dB Occupied Bandwidth
Test Site . TR-8
Test Mode : Mode 3: Transmit by 802.11n(20MHZz)
Channel No. Frequency Occupied Bandwidth Limit Result
(MHz) (kHz) (kHz)
01 2412 17850 500 Pass
06 2437 17900 500 Pass
11 2462 17850 500 Pass
Channel 01 (2412MHz)
anter Freq 2.412000000 GHz |T"FF';;J;. Arg Type: LogPur 53?5‘5“"[,.,—’7;2'1’1 Frequency
= - MKr2 2.403 10 GHZ Autto Tune
.Egardlu E:Tfogi'ﬁt: ﬁ-ﬁm =10.77 dBm
e X Center Freq
100 *2 . :;j” - : 2 412000000 GHz
":" ’ StartFreq
=0 2 3BTOO0000 GHz
j: Stop Freq,
a0 2437000000 GHz
“"leéiﬂ'aﬂﬁ" ‘ #VBW 300 kHz Sweep aﬁlﬁ%ﬂm 5.m§n§us:ﬁ-|':
[ ccelect o S T ) R | Man
ML Lf 2408 16 GHz =452 dBm
Mltlr 2403 10 GHz VLT giEm
EIN RN 2420 95 GHz -11.21 dBm Freq Offset
; 0 Hz
[
T
&
]
IS0
11
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Channel 06 (2437MHz)

rL SENGE T

11: 480 3% Al Gap 17, 2013

enter Fraq 7.437000000 GHz | Avg Type: LogPr maefrasase|  Freauancy
FHO: Fasi T Trige Fres Run s
Whaictow  BAften: 30 48 ceTlF NN
Ref Offset 1 B Mkr2 2.428 05 GHZ Auta T
jodBidiv__Ref 21.00 dBm -11.25 dBm
lLog
" Q-I Center Freq
T 3 2 437000000 GHz
2 S —
A0 " — : {::' F i ]
i ] L
. StartFreq
. - 2412000000 GHz,
1| gy o
REL] — .
530 Stop Freq
£a0 2 462000000 GHz
enter 243700 GHz Span 50.00 M CF Step
s BW 100 kHz #VEW 300 kHz Sweep 6.07 ms (1001 pts 500000 b
--_——__] phute Man
M 2434 15 GHz .85 dBm
[ f 2428 06 GHz 11.‘25 48m
i M LilT 2445 95 GHE Freq Offsel
5 oH
[
i
-]
[
10
11
k=t STATUS
Channel 11 (2462MHz)
Rl EMEE T ALBGH ALIT! 11:55c50 AM Sep 17, 2013
enter Fraq 2. -lli!l]l]l]l]l]l] GHz | Aurg Type: Log-Pwr TaE[y 2348 8 Frequency
FHE: Fasi o Trige Fres Run TRy
Whaindow | BAftenc 30 48 pe1P HHHHN
Ref Offset 1 g8 Mkr2 2.453 10 GHZ Mo T
10 dBidiv  Ref 21.00 dBm =10.99 dBm|
[T
" Center F
1 req
" 7 G 2 462000000 GHz
.00 !‘ ra {y 1118, e
-2 -
. startFreq
. 2 437000000 GHz
330 -,
-&30
530 o Stop Freq
£a0 2 487000000 GHZ
enter 246200 GHz Span 50.00 M CF Step
s BW 100 kHz #VEW 300 kHz Sweep 6.07 ms (1001 pts 5.000000 Ml
[ el il 5o [ FrcTion | FURCTEAWIDTH] _FUhCTi vaLue JIEEES Man
Ml Lf 2458 16 GHz =465 dBm
M i 2453 10 GHE -10.99 gBm
i M f 2470 95 GHz “11.08 48m Freq Offset
[} O Hz
[
T
]
]
1D
11

E
]

STATLS.
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Product . |Q Light Engine

Test Item : |6dB Occupied Bandwidth

Test Site : [TR-8

Test Mode : Mode 3: Transmit by 802.11n(40MHZz)

Channel No. Frequency Occupied Bandwidth Limit Result
(MHz) (kHz) (kHz)

03 2422 36550 500 Pass
06 2437 36550 500 Pass
09 2452 36550 500 Pass

Channel 03 (2422MHz)

LT RE___50g AIGHALTD |1Z3d7PMsem s 2003 | o
enter Freq 2.422000000 GHz | Aug Type: Log-Par A} 23488 BUENCY
FHO: Fast (o Trig-Fres Run T
] S
Wilaiach o RAsten: 30 4B

YPE M
pE1F HHHKMN

ot Offent1 8 MKrZ 2.403 75 GHZ|| ~ AutoTune
10 dBidiv  Ref 21.00 dBm =-14.73 dBm
llLea
e Center Freq
100 5 ra S 2 422000000 GHz
a0 ’ B — - T e Rt x‘, =
RET]
N StartFreq
=0 2 397000000 GHz
330 -
-&30
s Stop Freq
. 2 447000000 GHz
enter 242200 GHz Span 50.00 MHz CF Ste
s BW 100 kHz #VBW 300 kHz Sweep 6.07 ms (1001 ptsif| & soon00 Mt
uracelircl sl & [ v [ FRloR ] FURCTICAWIDIH]  FURCTIAvALE I Man
Ml Lf 2424 16 GHz £.08 dBm
Mltlr 2ANFTS GHE| 1473 GBm
EINEENN 2440 30 GHz -14.78 dB8m Freq Offset
; 0 Hz
[
T
]
]
1D
11
k=t STATUS
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Channel 06 (2437MHz)

2t T T ENEE T ELIGHALTO |12:35:56PH 560 17, 2013
enter Freq 2.437000000 GHz | Auwg Type: Log-Pwr TaE[y 2348 8 Frequency
O Tas T Trige Fras Run o
Bl o BAen 30 4B el NHHHN
Ref Offset 1 48 Mkr2 2.418 75 GHZ|| ~ AuteT
10 dBidiv  Ref 21.00 dBm -14.99 dBm
HLoa
" Center Freq
" 2 {:,1 p 2 437000000 GHz
800 ’ TR, Y P . {} S—
480 / T
. Start Freg
. 2412000000 GHz|
o7 N .
£0 .
530 Stop Freq
0 2452000000 GHz
enter 243700 GHz Span 50.00 M CF Step
s BW 100 kHz FVEW 300 kHz sweep 6.07 ms (1001 pts)| & coonoo it
[orecelirsal R [ v | FLRCTON | FURCTCAWIDIH]  FUNCTEAvaLue IS Man
Ml f 2438 16 GHz £.25 dBm
N Ty 241675 GHz| 1459 gBm
i Ml f 2455 30 GHz 1600 dBm Freq Offset
[} OHz
[
T
]
]
1D
11
k=t STATUS
Channel 09 (2452MHz)
L = Soo s ENE T ALIGH A L0529 P S0 17, 2013
enter Freq 2.452000000 GHz | Auwg Type: Log-Pwr TaE[y 2948 8 Frequency
O Tas T Trige Fras Run o
Bl o BAen 30 4B el NHHHN
Ref Offset 1 48 Mkr2 2.433 75 GHZl| ~ AuteT
10 dBidiv  Ref 21.00 dBm -14.85 dBm
HLoa
" Center Freq
" 9 ':C-'! S 2 452000000 GHz
a0 ..., s —— — - S— T
480 : 1] L
. Start Freg
- " . 2 AXT000000 GHz|
0 o L
£0
530 Stop Freq
0 ZATTOO0000 GHz
enter 245200 GHz Span 50.00 M CF Step
s BW 100 kHz FVEW 300 kHz sweep 6.07 ms (1001 pts)| & coonoo it
[orecelirsal R [ v | FRClOh ] FURCTCAWIDIH]  FUNCTEAvaLue IS Man
Ml f 2464 16 GHz 184 dBm
N 243375 GHz| 1485 g8m
i Ml f 2470 30 GHz -14.91 48m Freq Offset
[} OHz
[
T
]
]
1D
11
k=t STATUS
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9. Power Output
9.1. Test Equipment

Power Output / TR-8

Instrument Manufacturer [Type No. Serial No. Cali. Due Date
\Wideband Peak Power Meter |Anritsu ML2495A 0905006 2014.11.01
Power Sensor Anritsu MA2411B 0846014 2014.11.01
Temperature/Humidity Meter [zhicheng ZC1-2 TR8-TH 2014.05.08

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

9.2. Test Setup

Powar Metar

- o Power Sensor EUT

Non-Conducted
Table

s (Ground ReferencePlang s

9.3. Limit

The maximum peak power shall be less 1 Watt (30dBm).

Note: the conducted output power limit specified above is based on the use the antennas with
directional gains that do not exceed 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced below the stated values above, as appropriate, by
the amount in dB that the directional gain of antenna exceeds 6 dBi.
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9.4. Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247

requirements.
Use the broadband peak RF power meter to test peak power and record the result.
9.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB

Page: 85 of 99



L]
QL’ leTeK Report No: 1430403R-RF-US-P05V01

9.6. Test Result

Power output test was verified over all data rates of each mode, and then choose the
maximum power output (blue marker) for final test of each channel.

MCS Data Rate (Mbps)
Index [ Spatial 20MHz Bandwidth 40MHz Bandwidth
for Streams | 802.11b 802.11g
SR 800ns Gl 400ns Gl 800ns Gl 400ns Gl

0 1 1 6 6.5 135 15.0
1 1 2 9 13.0 144 27.0 30.0
0 1 55 12 195 21.7 40.5 45.0
1 1 11 18 26.0 28.9 54.0 60.0
4 1 - 24 39.0 43.3 81.0 90.0
5 1 - 36 52.0 57.8 108.0 120.0
6 1 - 48 58.5 65.0 1215 135.0
7 1 - 54 65.0 72.2 135.0 150.0

Page: 86 of 99



L]
QL’ IeTeK Report No: 1430403R-RF-US-P05V01

Power output at various data rates:

Average Peak

Test Mode Bandwidth Frequency Channel baia Power Power
(MH2z) Rate

(dBm) (dBm)

1M 18.69 19.82

802.11b 20 2437 6 5.5M 18.52 19.81

11M 18.49 19.64

6M 14.52 19.45

802.11g 20 2437 6 24M 14.40 19.75

54M 14.31 19.30

MCSO 14.65 20.28

802.11n(20MHz) 20 2437 6 MCS4 14.52 20.42

MCS7 14.31 20.34

MCSO 11.53 17.37

802.11n(40MHz) 40 2437 6 MCS4 11.36 17.73

MCS7 11.12 17.22
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Product . |Q Light Engine
Test Item . |Power Output
Test Site . [TR8
Test Mode : Mode 1: Transmit by 802.11b
Channel | Frequency | Average Power Output | Peak Power Output Limit Result
No. (MH2) Value (dBm) Value (dBm)
(dBm)
Data Rate(1M) Data Rate(1M)
2412 18.78 19.92 30 Pass
6 2437 18.69 19.82 30 Pass
11 2462 18.33 19.64 30 Pass
Product . |IQ Light Engine
Test Item . |Power Output
Test Site . [TR8
Test Mode : Mode 2: Transmit by 802.119g
Channel | Frequency | Average Power Output | Peak Power Output Limit Result
No. (MHz) Value (dBm) Value (dBm)
(dBm)
Data Rate(6M) Data Rate(6M)
2412 12.52 18.37 30 Pass
6 2437 14.52 19.75 30 Pass
11 2462 12.36 18.32 30 Pass
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Product . |Q Light Engine
Test Item . |Power Output
Test Site . [TR8
Test Mode : Mode 3: Transmit by 802.11n(20MHZz)
Channel | Frequency | Average Power Output | Peak Power Output Limit Result
No. (MHz) Value (dBm) Value (dBm)
(dBm)
Data Rate(MCSO0) Data Rate(MCSO0)
2412 11.78 17.45 30 Pass
6 2437 14.65 20.42 30 Pass
11 2462 11.35 17.38 30 Pass
Product . |Q Light Engine
Test Item . [Power Output
Test Site . [TR8
Test Mode : Mode 4: Transmit by 802.11n(40MHz)
Channel | Frequency | Average Power Output | Peak Power Output Limit Result
No. (MHz) Value (dBm) Value (dBm)
(dBm)
Data Rate(MCSO0) Data Rate(MCSO0)
2422 11.71 17.63 30 Pass
2437 11.53 17.73 30 Pass
11 2462 11.31 17.55 30 Pass
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10. Power Spectral Density
10.1. Test Equipment

Power Spectral Density / TR-8

Instrument Manufacturer Type No. Serial No. Cali. Due Date

Spectrum Analyzer Agilent N9010A MY48030494  2015.03.30

Temperature/Humidity _
zhicheng ZC1-2 TR8-TH 2014.05.08

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

10.2. Test Setup

Spectrum Analyzer

(1 oo EUT

Non-Conducted
Tahble

- Ground ReferencePlang e

10.3.Limit

For digitally modulated systems, the 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.
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10.4.Test Procedure

The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247
requirements.

Set analyzer center frequency to DTS channel center frequency, the span to 1.5 times the DTS
channel bandwidth, Set 100 kHz =RBW = 3 kHz, Set VBW = 3 * RBW, Sweep time = auto
couple, Detector = peak, Trace mode = max hold, Allow trace to fully stabilize, use the peak
marker function to determine the maximum amplitude level. If measured value exceed limit
reduce RBW (no less than 3kHz) and repeat.

10.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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10.6. Test Result

Product : IQ Light Engine
Test Item . [Power Spectral Density
Test Site : TR-8
Test Mode . Mode 1. Transmit by 802.11b
Channel | Frequency | Measurement PPSD Total PPSD Limit E—"
esu
No. (MH2) (dBm) (dBm) (dBm)
01 2412 -10.41 -10.41 Pass
06 2437 -11.74 -11.74 Pass
11 2462 -11.93 -11.93 Pass
Channel 01 (2412MHz)
# Agilent T | Peak Search

B dBm Atten 168 dB

Marker
2.413020000 GHz

#WBH 168 kHz

Copyright 2000-2005 Agilent Technologies

Next Peak

Hext Pk Right

MNext Pk Left

Min Search

Pk-Pk Search

Mkr » CF

More

1of2
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Channel 06 (2437MHz)
% Agilent T | Peak Search

Atten 19 dB 4 dBn Next Peak
Hext Pk Right
Next Pk Left
Min Search

Pk-Pk Search

: - [Marker

Fr 2.436290000 GHz Mkr > CF
-11.74 dBm ;
s ore
Er ; 1of 2

#UBW 18 kHz
Copyright 2000-2005 Agilent Technologies

Channel 11 (2462MH2z)
% Agilent T | Peak Search

Atten 19 dB 1193 dBn Next Peak
Hext Pk Right
Next Pk Left
Min Search

Pk-Pk Search

£if:

. |Marker
FTr 2.461290000 GHz Mkr 5 CF
-11.93 dBm ;
Z ore
Kz 1of 2

kHz #UBW 18 kHz 1 pts
Copyright 2000-2005 Agilent Technologies
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Product . |Q Light Engine

Test Item . |Power Spectral Density

Test Site : [TR-8

Test Mode : Mode 2: Transmit by 802.11¢g

Channel | Frequency | Measurement PPSD Total PPSD Limit Result

esu

No. (MHz) (dBm) (dBm) (dBm)
01 2412 -15.35 -15.35 Pass
06 2437 -13.66 -13.66 Pass
11 2462 -15.66 -15.66 Pass

Channel 01 (2412MHz)

4 Agilent T | Peak Search

Atten 18 dB 5 dBm Next Peak

Hext Pk Right

{ﬂ.wwnw«ww\fwnmwm.ﬁwmwn F—
|

Min Search

Pk-Pk Search

£if:

. |Marker
FTr 2.417300000 GHz Mkr 5 CF
-15.35 dBm ;
B 2 B GHz — ore

. WBH 10 kHz  Sween pts) e

Copyright 2000-2005 Agilent Technologies
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Channel 06 (2437MHz)
4 Agilent T | Peak Search

Atten 19 dB b dBm Next Peak
Hext Pk Right

Next Pk Left

L 'rwmwmwmw«m
|

Min Search

Pk-Pk Search

£
FTun Mkr 5 CF
swp |2.434760000 GHz
-13.66 dBm
09 GHz 1”°fr S
Bl #UBHW 18 kHz ¢
Copyright 2000-2005 Agilent Technologies
Channel 11 (2462MH2z)
2 Agilent T | Peak Search
Mkrl 2.46
Atten 18 dB 1 " Next Peak
Hext Pk Right
1
(LT ) 4 1 !
AT M JW‘\ i U Wit l""ml Next Pk Left
Min Search

Pk-Pk Search

#UE:H llEI l.H:

S | 2.466390000 GHz Mkr 5 CF
dBm ;
5HZ . ore
B , s 1of 2

opyright 2000-2005 Agilent Technologies
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Product . |Q Light Engine

Test Item . |Power Spectral Density

Test Site . TR-8

Test Mode : Mode 3: Transmit by 802.11n(20MHZz)

Channel | Frequency | Measurement PPSD Total PPSD Limit Result

esu

No. (MHz) (dBm) (dBm) (dBm)
01 2412 -15.76 -15.76 Pass
06 2437 -12.85 -12.85 Pass
11 2462 -16.11 -16.11 Pass

Channel 01 (2412MHz)
4 Agilent T | Peak Search

Atten 18 dB ' Next Peak

Hext Pk Right
“'J""i'\"'x'ﬁw"WWV’W*\'MMWW('MW"*’M Next Pk Left

| e
Min Search

Pk-Pk Search

£

. |Marker
FTr 2.485390000 GHz Mkr 5 CF
-15.76 dBm ;
B 2 B GHz — ore

N WUEH 16 kHz  Sweep ¢ pts) Lofe

Copyright 2000-2005 Agilent Technologies
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Channel 06 (2437MHz)
4 Agilent T | Peak Search

Aeten 10 dB P NextPeak
1 Next Pk Right
IWM&WWMMWWWWHMMW‘W Next Pk Left
Min Search

Pk-Pk Search

£
FTun Mkr 5 CF
swp |2.430400000 GHz
-12.85 dBm
30 GHz 1"°fr S
Bl #UBHW 18 kHz ¢
Copyright 2000-2005 Agilent Technologies
Channel 11 (2462MH2z)
2 Agilent T | Peak Search
Atten 18 dB G B Next Peak
Hext Pk Right

M‘M'b'jﬁ'ﬁf‘ﬂ"fw "‘n""ﬂWWV"“J‘\W*'MWWI';WW»’; Next Pk Left

Min Search

Pk-Pk Search

S |2.455360000 GHz Hkr > CF
-16.11 dBm H
GHz ore

) #UBH 18 kHz : 1ts, Lofe

opyright 2000-2005 Agilent Technologies
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Product . |Q Light Engine

Test Item . |Power Spectral Density

Test Site . TR-8

Test Mode : Mode 3: Transmit by 802.11n(40MHZz)

Channel | Frequency | Measurement PPSD Total PPSD Limit Result

esu

No. (MHz) (dBm) (dBm) (dBm)
01 2412 -18.22 -18.22 8 Pass
06 2437 -18.24 -18.24 8 Pass
11 2462 -15.73 -15.73 8 Pass

Channel 01 (2412MHz)
4 Agilent T | Peak Search

Atten 18 dB ' Next Peak

Hext Pk Right

Next Pk Left

wu14rmuJﬂti1h1tvAvmnrAwwmmﬁnmwmmwh‘
\

Min Search

-IWW W Pk-Pk Search

£05
. |Marker
FTr 2.438560000 GHz Mkr > CF
. More
kHz #UBH 10 kHz ¢ Lof2

Copyright 2000-2005 Agilent Technologies
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Channel 06 (2437MHz)
% Agilent R T | Peak Search

Atten 18 dB 1 dBm Next Peak
Hext Pk Right

Next Pk Left

,mmmumwwmﬁwwmun'mnu.wmmwﬁm

h Min Search

Pk-Pk Search

£0f3:

. |Marker
FTrI 2.433560000 GHz Mkr > CF
: More
| laof2

# 3 #UBW 18 kHz )
Copyright 2000-2005 Agilent Technologies

Channel 11 (2462MH2z)
2 Agilent T | Peak Search

Atten 18 dB ' -- Next Peak
Hext Pk Right

Next Pk Left

h.umvm'fﬂmmmmmv»ﬁrtvrrU»wtmmwwuvmmm

/ '

F'FLN'M Pk-Pk Search

Min Search

(ti:
s | 2.448560000 GHz
~15.73 dBnm

#UE:H A kHz i =
Copyright 2000-2005 Agilent Technologies

The End
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