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Report No.: WST20150116006

TEST REPORT DECLARATION

Applicant . LEPA TECHNOLOGY CORPORATION
DONGGUAN CITY YUANYU ELECTRONIC

Manufacturer TECHNOLOGY CO., LIMITED

EUT Description - BLUETOOTH SPEAKER

Model NO. :  BTS02, BL-205, BTS02-nn(nn refer to color code)
Serial NO. : N/A

Power Supply - DC5V

Measurement Procedure Used:
FCC Rules and Regulations Part 15 Subpart C Section 15.247
ANSI C63.4:2009

The device described above is tested by WST Certification & Testing (HK) Limited to
determine the maximum emission levels emanating from the device. The maximum emission
levels are compared to the FCC Part 15 Subpart C Section 15.247 limits. The measurement
results are contained in this test report and WST Certification & Testing (HK) Limited. is
assumed full responsibility for the accuracy and completeness of these measurements. Also, this
report shows that the Equipment Under Test (EUT) is to be technically compliant with the FCC
requirements

This report applies to above tested sample only. This report shall not be reproduced in part
without written approval of WST Certification & Testing (HK) Limited.

Date of Test: Jan. 16-20, 2015

PR T
Prepared by: 72) e

Project Engineer(Eric Xie)

Reviewed by: d‘w—-

Project Supervisor(Nico Lee)
Approved by: : ;

Technical Director (Kait Chen)
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Report No.: WST20150116006

1. TEST PROCEDURES AND RESULTS

FCC Rules Description of Test Result
Section 15.247(a)2) | 6dB Bandwidth Test Compliant
Section 15.247(e) Power Spectral Density Test Compliant
Section

15.247(b)(3) Maximum Peak Output Power Test Compliant
Section 15.247(d) Band Edge Compliance Tes Compliant
Section 15.247(d)

Section 15.209) Radiated Spurious Emission Test Compliant
Section 15.247(d) | Conducted Spurious Emission Test Compliant
Section 15.207 AC Power Line Conducted Emission Test Compliant
Section 15.203 Antenna Requirement Compliant

WST Certification & Testing (HK) Limited Page 4 of 39



Report No.: WST20150116006

2. GENERAL INFORMATION

1.1. General Information

EUT - BLUETOOTH SPEAKER

Model :

Number BTS02, BL-205, BTS02-nn(nn refer to color code)
Frequency 2402-2480MHz

Range

Number of 40CH

Channels

Antenna Gain : 0dBi

Modulation GFSK, /4 DQPSK, 8DPSK

mode

Applicant : LEPA TECHNOLOGY CORPORATION
13F-15,No 888,Jing-Guo Road, Taoyuan City(330), Taiwan
R.O.C

Manufacturer : DONGGUAN CITY YUANYU ELECTRONIC
TECHNOLOGY CO., LIMITED
Jinduogang Development, Datang Village, Dalingshan
Town, Dongguan City, Guangdong Province, China

Test Date - Jan. 16-20, 2015

WST Certification & Testing (HK) Limited Page 5 of 39



Report No.: WST20150116006

1.2. Test Facility

Test Firm . Shenzhen CTL Testing Technology Co., Ltd.
Certificated by FCC, Registration No.: 970318

Address . Floor 1-A, Baisha Technology Park,No.3011, Shahexi Road.
Nanshan, Shenzhen, China

Tel . 86-755-89486194

Fax . 86-755-89486194

Measurement Uncertainty

Conducted Emission Expanded Uncertainty = 3.20dB, k=2
Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MH?z) = 4.10dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = 4.32dB, k=2

WST Certification & Testing (HK) Limited Page 6 of 39



1. TEST INSTRUMENT USED

Report No.: WST20150116006

. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No.
Date Due Date
Sunol Sciences
Bilog Antenna JB1 A061713 2014/07/12 2015/07/11
Corp.
EMI Test Receiver R&S ESCI 103710 2014/07/12 2015/07/11
Spectrum Analyzer Agilent E4407B MY45108355 2014/07/12 2015/07/11
Controller EM Electronics Controller EM 1000 N/A 2014/07/12 2015/07/11
Sunol Sciences
Horn Antenna DRH-118 A062013 2014/07/12 2015/07/11
Corp.
Horn Antenna SCHWARZBECK BBHA9170 1562 2014/07/12 2015/07/11
Active Loop Antenna SCHWARZBECK FMzZB1519 1519-037 2014/07/12 2015/07/11
LISN R&S ENV216 101316 2014/07/12 2015/07/11
LISN SCHWARZBECK NSLK8127 8127687 2014/07/12 2015/07/11
Microwave Preamplifier HP 8349B 3155A00882 2014/07/12 2015/07/11
Amplifier HP 8447D 3113A07663 2014/07/12 2015/07/11
Transient Limiter Com-Power LIT-153 532226 2014/07/12 2015/07/11
Radio Communication
R&S CMU200 3655A03522 2014/07/12 2015/07/11
Tester
Temperature/Humidity )
zhicheng ZC1-2 22522 2014/07/12 2015/07/11
Meter
SIGNAL GENERATOR HP 8647A 3200A00852 2014/07/12 2015/07/11
Wideband Peak Power )
Anritsu ML2495A 220.23.35 2014/07/12 2015/07/11
Meter
Climate Chamber ESPEC EL-10KA A20120523 2014/07/12 2015/07/11
High-Pass Filter K&L 9SH10-2700/X12750-0/0 | / 2014/07/12 2015/07/11
High-Pass Filter K&L 41H10-1375/U12750-0/0 | / 2014/07/12 2015/07/11
WST Certification & Testing (HK) Limited Page 7 of 39




Report No.: WST20150116006

2. OPERATION OF EUT DURING TESTING

Operating Mode

The mode is used: Transmitting mode
Low Channel: 2402MHz
Middle Channel: 2440MHz
High Channel: 2480MHz

Test Setup
Model 1:
EUT
Model 2:
PC < EUT

WST Certification & Testing (HK) Limited Page 8 of 39



Report No.: WST20150116006

Channel list for Bluetooth

Channel Frequency | Channel | Frequency
No. (MHzZ ) No. (MHzZ)
1 2402 2 2404
3 24086 4 2408
5 2410 & 2412
7 2414 g 2416
9 2418 10 2420
11 2422 12 2424
13 2426 14 2428
15 2430 16 2432
17 2434 18 2436
19 2438 20 2440
21 2442 22 2444
23 2446 24 2448
25 2450 26 2452
27 2454 28 2456
29 2458 a0 2460
31 2462 32 2464
33 2466 34 2468
35 2470 36 2472
37 2474 38 2476
39 2478 410 2480

WST Certification & Testing (HK) Limited Page 9 of 39
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3. 6DB BANDWIDTH MEASUREMENT

3.1. Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

3.2. Limits

Section 15.247(a)(2): Systems using digital modulation techniques may operate in the
902-928MHz, 2400-2483.5MHz, and 5725-5850MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz

3.3. Test Procedure

5.3.1.The transmitter output was connected to the spectrum analyzer through a low
loss cable.

5.3.2. Set RBW of spectrum analyzer to 100kHz and VBW to 300kHz

5.3.3.The 6dB bandwidth is defined as the total spectrum the power of which is higher
than peak power minus 6dB.

3.4. Test Result

PASS
Bt 4.0
Channel Frequency 6dB Bandwidth Limit
(MH2) (MH2) (MH2z)
Low 2402 0.6734 >0.5MHz
Middle 2440 0.6760 >0.5MHz
High 2480 0.6703 >0.5MHz

WST Certification & Testing (HK) Limited Page 10 of 39



Report No.: WST20150116006

The spectrum analyzer plots are attached as below.

Channel Low 2402MHz

i Agilent Amplitude
Ch Freq 2.482 GHz Trig Free Ref Level
Occupied Bandwidth 16.00 dBm

Attenuation

20.00 dB

Auto Man
Scale/Div
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T Loo Lin
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= Agilent Meas Setup
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Report No.: WST20150116006

Channel High 2480MHz

2 Agilent Display
Ch Freq 2.48 GHz Trig Free
Occupied Bandridth I e Full Screen
I oL
-19.54 dBm
On OFF
Limits»
Active Fetn
2179 G Position»
1 4 z #YBH 3 (401 p Center
Occupied Bandwidth Occ BH 7 Pur Titler
1.8899 MHz x dB
Transmit Freq Error - kHz Preferences»

% dB Bandwidth kHz
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Report No.: WST20150116006

4. MAXIMUM PEAK OUTPUT POWER

4.1. Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

4.2. Limits

Section 15.247(b)(3): For systems using digital modulation in the 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz bands: 1 Watt.

4.3. Test Procedure

6.3.1. The transmitter output was connected to the spectrum analyzer
through a low

6.3.2. Set RBW of spectrum analyzer to 1MHz and VBW to 3MHz.

6.3.3. Measurement the maximum peak output power.

4.4.Test Result

PASS
BT 4.0(Maximum Average Conducted Output Power)
Channel Frequency Peak output power Limit
(MH2) (dBm) (dBm)
Low 2402 -7.59 30
Middle 2440 -7.58 30
High 2480 -7.63 30

WST Certification & Testing (HK) Limited Page 13 of 39



Low CH: 2402MHz

Report No.: WST20150116006

Middle CH: 2440MHz

Ref 10.5 dBm Act 20 dB SWT 2.5 ms

10 Offfet O. dB

Center 2.44 GH

0
K

Span 2 MH=z

WST Certification & Testing (HK) Limited
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High CH: 2480MHz

Ref 10.5 dEm

REW 1 MH=
VEW 3 MH=
SWT 2.5 ms

Report No.: WST20150116006

10 Offget o. dB

Center 2.4

o
il

Span 2 MHz
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Report No.: WST20150116006

5. POWER SPECTRAL DENSITY MEASUREMENT

5.1. Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

5.2. Limits

Section 15.247(e): For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than
8 dBm in any 3 kHz band during any time interval of continuous transmission.

5.3. Test Procedure

7.3.1.The transmitter output was connected to the spectrum analyzer through a low

loss cable.
7.3.2. Set RBW of spectrum analyzer to 3kHz and VBW to 10kHz, sweep time =

Span/30kHz
7.3.2. Measurement the maximum power spectral density.

5.4.Test Result

PASS
Channel Frequency Power Spectral Density Limit
(MHz) (dBm) (dBm)
Low 2402 -7.812 8
Middle 2440 -8.232 8
High 2480 -8.773 8

WST Certification & Testing (HK) Limited Page 16 of 39
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The spectrum analyzer plots are attached as below.

Channel Low 2402MHz

Peak Search

Atten 28 dB

Meas Tools»

| Il e
3k ) VEH 18 kHz 7 ms A1 n 1of 2
-

Peak Search

Meas Tools»

#YBW 18 kHz

More
1 of 2
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Channel High 2480MHz

Peak Search

Meas Tools»

#\BH
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Report No.: WST20150116006

6. BAND EDGE COMPLIANCE TEST

6.1.Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

6.2.Limits

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated 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, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall
be 30 dB instead of 20 dB. 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).

6.3.Test Procedure

Conducted Band Edge:

8.3.1. The transmitter output was connected to the spectrum analyzer via a low loss
cable.

8.5.2. Set RBW of spectrum analyzer to 100kHz and VBW to 300kHz.

Radiate Band Edge:

8.5.3. The EUT is placed on a turntable, which is 0.8m above the ground plane and
worked at highest radiated power.

8.3.4. The turntable was rotated for 360 degrees to determine the position of

maximum emission level.

8.3.5. EUT is set 3m away from the receiving antenna, which is varied from
1m to 4m to find out the highest emission.

8.3.6.Set the spectrum analyzer in the following setting in order to capture the lower and
upper band-edges of the emission: RBW=1MHz, VBW=1MHz

8.3.7.The band edges was measured and recorded.

WST Certification & Testing (HK) Limited Page 19 of 39
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6.4.Test Result

PASS

CH Frequency Delta peak to Limit(dBc)
(MH2z) band emission

1 2399.3 29.8 20

40 2486.0 44.63 20

\%é =lta 2 [T
RBef 10.5 dBm Att Z0 dB -
10 Offpet o.p 4B Marker{ 1 [Tl

|- |
: ey

i
g
b A Lottt L bty e A et AU bbb J‘u\lar\ma'urmwwu»“yﬂ

Start 2.31 GHz 8.5 MH=z/ Stop Z2.405 GH=z

CH: 40

.@ REW 100 kHz Delta 2 [Tl ]
VEW 200 kHz -44_.€3 dB

Ref 10.5 dBm Att 20 4B SWT 2.5 ms &.20000000 MHz
10 Cffpet 0.% dB Marker| 1l [T

B

WA fe
iy 3 L 'I‘JI Lasi Jv“.ﬁ"; 0 Vi YN URR W0 WY PPN Do

Start 2.47E5 GH= 2.5 MH=z/ Stop 2.5 GH=z
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Radiated Band Edge Result

Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBuV/m) | Limit(dBuV/m) Margin(dB) Polarization
(MHz) AV PEAK | Corr. AV | PEAK AV PEAK AV PEAK
2399.210 43.05 50.08 -6.76 36.29 | 4332 54.00 | 74.00 | -17.71 | -30.68 Vertical
2400.090 44.41 51.32 -6.76 37.65 | 44.56 54.00 | 74.00 | -16.35 | -29.44 Vertical
2397.780 40.23 47.21 -6.76 3347 | 4045 54.00 | 74.00 | -20.53 | -33.55 | Horizontal
2400.090 44.98 52.03 -6.76 38.22 | 45.27 54.00 | 74.00 | -15.78 | -28.73 | Horizontal
Frequency | Reading(dBuV/m) | Factor(dB) | Result(dBuV/m) | Limit(dBuV/m) Margin(dB) Polarization
(MHz) AV PEAK | Corr. AV | PEAK AV PEAK AV PEAK
2483.520 | 4038 | 47.44 654 | 33.84 | 4090 | 54.00 | 74.00 | -20.16 | -33.10 | Vertical
2485.680 | 41.32 | 4841 654 | 3478 | 41.87 | 54.00 | 74.00 | -19.22 | -32.13 | Vertical
2483.600 | 40.88 | 47.84 654 | 3434 | 4130 | 54.00 | 74.00 | -19.66 | -32.70 | Horizontal
2485240 | 4041 | 47.40 654 | 33.87 | 40.86 | 54.00 | 74.00 | -20.13 | -33.14 | Horizonal
Note:
1. Emissions attenuated more than 20 dB below the permissible value are not reported.

(]

. The field strength is calculated by adding the antenna factor. high pass filter loss(if used) and cable loss. and
subtracting the amplifier gain(if any)from the measured reading. The basic equation calculation is as follows:
Result = Reading + Corrected Factor

. Display the measurement of peak values.

WST Certification & Testing (HK) Limited
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7. RADIATED SPURIOUS EMISSION TEST

7.1. Block Diagram of Test Setup
(1) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna I

1-4m

« M Amplifier

S J

|
Spectruln
D'B|m Analyzer
]

- | F. ]
- 3m —
i |
Turntable A
Spectrum \ EOT)
Analyzer ID.Em
| *‘ —
Ground Plane

Coaxial Cable

(3) Radiated Emission Test-Up Frequency Above 1GHz

Turatable - 3m

\ EUT]

Josm Imtodm

Spectrum
Analyzer

—

£
Ground Plane A /

Coaxial Cable
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7.2.Limits

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated 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,
provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
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).

7.3.Restricted bands of operation

9.3.1.FCC Part 15.205 Restricted bands of operation
(a) Except as shown in paragraph (d) of this section, Only spurious emissions are

permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-0.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-134
6.31175-6.31225 123-138 2200-2300 14.47-14.5
§.291-8.204 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-3354 3600-4400 (J}
13.36-13.41
"Uniil February 1. 1999, this restricted band shall be 0.490-0.510
*Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emission
appearing within these frequency bands shall not exceed the limits shown in
Section 15.209. At frequencies equal to or less than 1000MHz, Compliance with
the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000MHz,
compliance with the emission limits in Section15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in Section
15.35 apply to these measurements.

WST Certification & Testing (HK) Limited Page 23 of 39
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7.4. Test Procedure

The EUT and its simulators are placed on a turntable, which is 0.8 meter high above
ground. The turntable can rotate 360 degrees to determine the position of the
maximum emission level. EUT is set 3.0 meters away from the receiving antenna,
which is mounted on an antenna tower. The antenna can be moved up and down
between 1.0 meter and 4 meters to find out the maximum emission level. Broadband
antenna (calibrated bilog antenna) is used as receiving antenna. Both horizontal and
vertical polarizations of the antenna are set on measurement. In order to find the
maximum emission levels, all of the interface cables must be manipulated according
to ANSI C63.4: 2003 on radiated emission measurement. The EUT was tested in 3
orthogonal planes.

The worst-case data rate for this channel to be 1Mbps for 802.11b mode and 6Mbps
for 802.11g mode and 300Mbps for 802.11n mode, based on previous with 802.11
WLAN product design architectures.

The bandwidth of test receiver is set at 9kHz in below 30MHz. and set at 120kHz in
30-1000MHz, and 1MHz in above 1000MHz.

The frequency range from 9kHz to 25GHz is checked.

The final measurement in band 9-90kHz, 110-490kHz and above 1000MHz is
performed with Average detector. Except those frequency bands mention above, the
final measurement for frequencies below 1000MHz is performed with Quasi Peak
detector.

The field strength is calculated by adding the antenna factor, and cable loss, and
subtracting the amplifier gain from the measured reading. The basic equation
calculation is as follows:

Result = Reading + Corrected Factor

Where Corrected Factor = Antenna Factor + Cable Loss — Amplifier Gain

WST Certification & Testing (HK) Limited Page 24 of 39



7.5.Test Result

PASS

Channel Low 2402MHz

For Below 30MHz

Report No.: WST20150116006

Freq.(MHz) Reading

(dBuVv/m)
(QP)

Factor(dB)
Corr.

Result
(dBuVv/m)

Limit
(dBuVv/m)

Margin(dB)

/ /

/ /

/

~

/

~

/

/

~

/ /

/ /

/

For 30MHz-1000MHz
Antenna polarity: H

700  dBuV/m
[ E—
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00
30000 40 50 60 70 80 400 500 600 700 1000.0 MH:
Freq. Reading | Factor Result Limit  [Margin Height | Degree
No- | MHz) | (dBuvim) | (@B) | (dBuVim) | (dBuVim)| (dB) |"*““ | em | eg) | Fomrk
1 128.1128| 3518 -22.94 12.24 4350 |-31.26| QP
2 181.7450| 33.03 -20.80 12.23 4350 |-31.27( QP
3 824.5068| 27.85 -7.39 20.46 46.00 |-2554| QP
700 dBu/m
it =
60
50 i ’7
|
N ——
40 J
30
3
20 i 1
oo 2 et
il M
10 0 ;
o .
MMW;[WMM%{W M,‘M
00
30000 40 50 60 70 60 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No. | (MHz) | (dBuvim) | (@B) |(cBuvim) |(@Buvim)| (d@B) | PP | cm | (aegy | Rema
1 63.9827| 39.07 -21.17 17.90 40.00 |-22.10| QP
2 128.1129| 35.68 -22.94 12.74 43.50 |-30.76| QP
3 798.9796| 31.12 -7.80 2332 46.00 |-2268) QP
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Report No.: WST20150116006

For 1GHz-25GHz

Antenna polarity: H

ann dBuVim
Tl
an
n
B0
: %
50 H - P P
 pimatir b
0 MJ*MMJ
Mﬂ«'—""“"‘w i
W gttt
n
o i
1000000 000 000 000 GOU0 7000 B00D 3000 T8000.0MHz
Freg Reading | Factor Result Limit  |Margin| Height | Degres
Mo | (MHz)  |(@Buvim) | (4B} | idBavim) | eBuVimy | @8y | | tem | ey | Rt
1 2400753 82,70 -£.78 76,94 peak
2z 2400753 T7.01 676 | 70.25 AYG
3 11260858 | 43,84 580 49,64 54.00 | -4.36 | peak
4 13135.536| 42.25 8.19 50.44 54.00 | -3.56 | peak
W00 dBu/m
Tt —
w |
m
|
~| W R
e
w i |
MMM
2 P
» |
1.0
1000.000 2000 000 E000 6000 7000 9000000 10000.0MHz
Freq. Reading Factor Result Limit  [Margin K Height | Degree
N | MHz) | (dBuvim) | {dB) | (dBuvim) |(dBuivimy | (dB) |7 | iem | es) | PO
1 2400753 82.38 676 | 75.62 peak
2 2400783| 7712 676 | 7036 AVG
3 7200308 46.14 1.28 47.43 54.00 | -6.57 | peak
4 11803.280| 43.41 8.32 4973 5400 | -4.27 | peak

Note: 1. Emissions attenuated more than 20 dB below the permissible value are not reported.
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Channel Middle 2440MHz

For Below 30MHz

Report No.: WST20150116006

Freq.(MHz) Reading

(dBuV/m)
(QP)

Factor(dB)
Corr.

Result
(dBuV/m)

Limit
(dBuV/m)

Margin(dB)

/ /

/

/

~

/

~

/

/

~

/ /

/

/

For 30MHz-1000MHz
Antenna polarity: H

7o dBu¥/m
Tl
B0
50
“0
30
i 1 2 oo
: "
10 Ly : i
o m.,*\\‘,mmwm”% i
0o :
000 40 50 60 70 80 — 300 400 EW 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  |Margin | Height | Degree
Noo | (mrz) |(cBuvim) | (@8) | (dBuVim) |(@Buvim) | id3) | " | tem | (aeg) | Femet
i 1281120| 3460 | 2204 | 1166 | 4350 |-31.84 QP
2 191.7450| 3358 | 2080 | 1278 | 4350 |-30.72 QP
3 8630561| 2678 | 674 | 2204 | 4600 |-2386 QP
70,0 dBuv/m
: T . —
s i -
50 i -
» oo
: Lo : : : gﬂ'M
P SO SO SV g TR e e WAPM"
: P 2 H A :
o i
i ; [ ;
oo R : :
3 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  |Margin Haight | Degree
No- | (MHz) | @Buvim) | (dB) | (dBuv/m) | (@Buvim)| (¢B) || em) | degy | Femet
1 639627 2868 | -2117 | 1752 4000 |-2248| QP
2 1281128 3574 | -22.04 | 12.80 4350 |-30.70] ap
3 872,1832| 28.87 650 | 22.28 4600 |-2372] QP
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Report No.: WST20150116006

For 1GHz-25GHz
Antenna polarity: H

0.0 dBuV/m
Tt
a0
M
F
3
T ]
s
chlsasspaassca]
WW
/,wr’“-’
s
20
100 | s 1
1000000 2000 Foon 5000 GOOD 7000 G000 000 THO00.0 MHe
Freq Reading Factor Resuit Limit  |Margin et | HEIONE | Dégree
ha, MHz) | @Buvim) | dB) | (cBuvim) | @Bubim) | @) | | tem) | e | RO
i 2436701| 8385 | 667 | 7608 peak
z 2435701 7199 | 667 | 7132 AVG
3 10333803 4342 526 | 4868 | 5400 | 532 peak
3 12333621| 4247 708 | 4953 | 5400 | 447 | peak
0.0 dBUVFm
lirmd _
]
EL
[
5 & i
40
E I
. T P —
100
1000.000 2000 3000 5000 GOD0 7000 BODO 300D 18000.0MHz
Freq. Reading Factor Result Limit  |Margin | Haight | Degrae .
Mo (MHz) | (dBuvim) | (dB) | (dBuVim) | (@Buvim) | (@) | " | e | gy | RO
1 7435.701| Ba7B £E7 | 701 peak
z 7435701 7AEA B8 | 7187 WE
3 10010417 4382 532 | 4824 | 5400 | 478 peak
4 13249931 4162 846 | 5008 | 5400 | -3.92| peak

Note: 1. Emissions attenuated more than 20 dB below the permissible value are not reported.
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Channel Middle 2480MHz

For Below 30MHz

Report No.: WST20150116006

Freq.(MHz)

Reading
(dBuVv/m)

(QP)

Factor(dB)
Corr.

Result
(dBuVv/m)

Limit
(dBuVv/m)

Margin(dB)

/

/

/

~

/

~

/

/

~

/

/

/

For 30MHz-1000MHz
Antenna polarity: H

Antenna polarity: V

700 dBuV/m
[ E—
60
50 ‘V
I e |
40 SR SR SU—. -
30
3
i o
§ el
20 : ng
b i WWW
10 WW -~
' J"mekww,«vw «WMW}
00
30000 40 50 60 70 80 300 400 500 600 700 10000 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degrae
No (MHz) | (@Buvim) | (dB) |(dBuvim)|(dBuvim)| (@B) |°™*™ | em) | (seq) | Rm*
1 128.1129| 34.10 -22.94 1116 | 43.50 |-32.34| QP
2 191.7450| 33.54 -20.80 1274 | 4350 |-30.76| QP
3 827.4933| 33.12 732 25.80 486.00 |-20.20| QP

700 dBu¥/m

1

limit1

L3

A

et

MAW%WMWL,\,%qM»WWMM

* "’Mﬂ
0.0 ] ]
000 40 50 G0 70 80 300 400 500 GO0 700 1000.0 MHz
Freq. Reading Factor Result Limit  |Margin Height | Degres

Noo | Hz) | (@Buvim) | (dB) | (dBuv/m) |(dBuvim)| (dB) | TS| iem) | den) | Fema
1 63.9828( 38.87 2117 17.70 40.00 |-22.30, QP
2 128.1120| 3541 -22.94 12.47 4350 |-31.03 QP
3 900.1474( 28.8¢ -6.11 2278 46.00 |-23.22| QP
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Report No.: WST20150116006

For 1GHz-25GHz
Antenna polarity: H

M0 JBNm
it
m|
m
&0
50 A
s
sanied v/
@ ety
e
oot
0 WW-VW
o
100
1000000 2000 3000 S000 G000 7000 G000 SO00 000 MH
Freq Reading | Factor Result Limit  |Margin| Height | Degres
Ne- | ez | @euvim) | @) | eBuvimy | @Buvim) | (d8) | P | em) | qosg) | Remere
1 2478310| 8362 | -656 | T7.06 peak
2 2476310| 7764 | 656 | 70.08 AVG
3 5073.460| 4466 367 | 48.33 | 5400 | 567 peak
[ 11400 008| 4308 504 | 4002 | 5400 | 408 peak
.00 dBuv/m
Tkl
[
m
[~
= | 7 3 iz
i
3
w | U i
e
» M
a |
100
1000_000 2000 3000 5000 G000 FUDD $000 3000 16000 0 HHz
Freq, Reading | Factor Result Limit  |Margin Height | Dagrea
No- | wriz) | @Buvimy | 19B) | (dBuwim) | idBuvim) | (@B} | "= | emi | qamgy | Remek
T 2478310 8585 | 656 | 79.29 peax
2z 2478310 7978 | 656 | 7322 AVG
3 4950.307| 45.01 412 | 4479 | 54.00 | -9.21] peak
4 10484.230| 44.01 5.20 48,21 54.00 | -4.78 | peak

Note: 1. Emissions attenuated more than 20 dB below the permissible value are not reported.
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Report No.: WST20150116006

8. CONDUCTED SPURIOUS EMISSION COMPLIANCE TEST

8.1.Block Diagram of Test Setup

EUT Low Loss Cable Spectrum Analyzer

8.2.Limits

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated 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,
provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use
of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. 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).

8.3.Test Procedure

8.3.1.The transmitter output was connected to the spectrum analyzer via

a low loss cable.
10.3.2. Set RBW of spectrum analyzer to 100kHz and VBW to 300kHz.
10.3.3. The Conducted Spurious Emission was measured and recorded.

8.4.Test Result

PASS
The spectrum analyzer plots are attached as below.
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Channel Low 2402MHz
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Channel Middle 2440MHz
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Channel High 2480MHz
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Report No.: WST20150116006

9. AC POWER LINE CONDUCTED EMISSION FOR PART 15 SECTION

15.207(A)

9.1.Block Diagram of Test Setup

Vertical Rafarence
Ground Plape
Test R eceiver

= HHHB <

brad] ©

o]

/7,{ T T A g
LISN T~

Eeference Ground Plane

9.2.Limits

Conducted Emission Measurement Limits According to Section 15.207(a)

Frequency _ Limits (dBuV)
Quasi-peak Level Average Level
MHz
0.15 ~ 0.50 66 ~ 56* 56 ~ 46*
0.50 ~ 5.00 56 46
5.00 ~ 30.00 60 55

* Decreases with the logarithm of the frequency.

9.3.Test Procedure

The EUT is put on the plane 0.8m high above the ground by insulating support and
Is connected to the power mains through a line impedance stabilization network
(L.1.S.N.). This provides a 50ohm coupling impedance for the EUT system. Please
refer the block diagram of the test setup and photographs. Both sides of AC lines
are checked to find out the maximum conducted emission. In order to find the
maximum emission levels, the relative positions of equipment and all of the
interface cables shall be changed according to ANSI C63.4: 2003 on Conducted
Emission Measurement.

The bandwidth of test receiver (R & S ESPI) is set at 9kHz.

The frequency range from 150kHz to 30MHz is checked.
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9.4.Test Result
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10. ANTENNA REQUIREMENT

According to Section 15.203, an intentional radiator shall be designed to ensure that no
antenna other than that furnished by the responsible party shall be used with the device.
Antenna is fixed by enclosure, can not be changed except take apart the product.
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11. PHOTOGRAPH OF TEST

Radiated Emission
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Ac power line conducted emission
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