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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: TIWHTBO02 Report No.: LCS1412231167E

1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT

Model Number

Power Supply

Frequency Range

Channel Number

Modulation Technology

Data Rates

Antenna Gain

: Module

: HT-WiFi B02

: DC 5.0V,460mA

: 5745.00-5805.00MHz

: 4 Channels for 5745.00-5805.00MHz

: IEEE 802.11a: OFDM (64QAM, 16QAM,QPSK,BPSK)

: IEEE 802.11a: 6-54Mbps

- Integral antenna
Chain 0: 5.0dBi(Max.)
Chain 1: 5.0dBi(Max.)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: TIWHTBO02 Report No.: LCS1412231167E

1.2. Host System Configuration List and Details

Manufacturer

Description Model Serial Number Certificate

Lenovo

Notebook B470 -- DoC

1.3. External 1/0 Port

1/0 Port Description Quantity Cable

1.4. Description of Test Facility

Site Description
EMC Lab.

: Accredited by CNAS, June 04, 2010

The Certificate Registration Number. is L4595.
Accredited by FCC, July 14, 2011

The Certificate Registration Number. is 899208.
Accredited by Industry Canada, May. 02, 2011

The Certificate Registration Number. is 9642A-1
Accredited by VCCI, Japan January 30, 2012

The Certificate Registration Number. is C-4260 and R-3804
Accredited by ESMD, April 24, 2012

The Certificate Registration Number. is ARCB0108.
Accredited by UL, June 11, 2012

The Certificate Registration Number. is 100571-492.
Accredited by TUV, November 21, 2012

The Certificate Registration Number. is SCN1081
Accredited by Intertek, December 21, 2012

The Certificate Registration Number. is 2011-RTL-L1-50.

1.5. Statement of The Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in this
test report acc. To CISPR 16 — 4 “Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements” and is
documented in the LCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the

device.
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1.6. Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz +3.10dB 1)

30MHz~200MHz +2.96dB 1)

Radiation Uncertainty |:| 200MHz~1000MHz +3.10dB Q)
1GHz~26.5GHz +3.80dB (1)

26.5GHz~40GHz +3.90dB (1)

Conduction Uncertainty |: 150kHz~30MHz +1.63dB Q)
Power disturbance  |: 30MHz~300MHz +1.60dB Q)

(1). This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

1.7. Description Of Test Modes

The EUT has been tested under operating condition.

This test was performed with EUT in X, Y, Z position and the worse case was found when
EUT in X position.

Worst-Case data rates were utilized from preliminary testing of the Chipset, worst-case data
rates used during the testing are as follows:
802.11a Mode : 6 Mbps, OFDM.

Antenna & Bandwidth

Antenna Single (Port.1) Two (Port.1 + Port.2)
Bandwidth Mode 20MHz 40MHz 20MHz 40MHz
802.11a O O %] O
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: TIWHTBO02 Report No.: LCS1412231167E

2. TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.4-2003,
American National Standard for Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the range of 9 kHz to 40 GHz.

The radiated testing was performed at an antenna-to-EUT distance of 3 meters. All radiated
and conducted emissions measurement was performed at Shenzhen LCS Compliance
Testing Laboratory Ltd..

2.1. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2. EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the
purpose of the measurements.

According to FCC’s request, Test Procedure KDB789033 and KDB 6622911 are required to
be used for this kind of FCC 15.407 UlI device.

According to its specifications, the EUT must comply with the requirements of the Section
15.203, 15.205, 15.207, 15.209 and 15.407 under the FCC Rules Part 15 Subpart E

2.3. General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements of ANSI C63.4 Conducted emissions from the EUT measured in the frequency
range between 0.15 MHz and 30MHz using Quasi-peak and average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall
rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m
away from the receiving antenna, which varied from 1m to 4m to find out the highest
emission. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the maximum emissions,
exploratory radiated emission measurements were made according to the requirements of
ANSI C63.4

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: TIWHTBO02 Report No.: LCS1412231167E

3. SYSTEM TEST CONFIGURATION
3.1. Justification

The system was configured for testing in a continuous transmit condition.

3.2. EUT Exercise Software

N/A

3.3. Special Accessories

N/A

3.4. Block Diagram/Schematics

Please refer to the related document

3.5. Equipment Modifications

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the
EUT.

3.6. Test Setup

Please refer to the test setup photo.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: TIWHTBO02

Report No.: LCS1412231167E

4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart E

FCC Rules Description of Test Result
815.407(a) Maximum Conducted Output Power Compliant
815.407(a) Power Spectral Density Compliant
815.407(e) 6dB Bandwidth Compliant
815.407(a) Peak Excursion Compliant
815.407(b) Radiated Emissions Compliant
815.407(b) Band edge Emissions Compliant
815.407(g) Frequency Stability Note
815.207(a) Line Conducted Emissions Compliant

815.203 Antenna Requirements Compliant

8.1093 RF Exposure Compliant

Note: The customer declared frequency stability is better than 20ppm which ensures that the signal

remains in the allocated bands under all operational conditions stated in the user manual.
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5. TEST RESULT

5.1. Maximum Conducted Output Power Measurement

5.1.1. Standard Applicable
For 5745~5805MHz

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W. In addition, the maximum power spectral density
shall not exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi. However, fixed point-to-point U-NII devices operating in this band
may employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed, point-to-point operations
exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple
collocated transmitters transmitting the same information. The operator of the U-NII device,
or if the equipment is professionally installed, the installer, is responsible for ensuring that
systems employing high gain directional antennas are used exclusively for fixed,
point-to-point operations.

5.1.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the power meter.

5.1.3. Test Procedures

The transmitter output (antenna port) was connected to the power sensor. Read the test
result from the power meter and record it.

5.1.4. Test Setup Layout

= B

EUT

]

Power Meter

5.1.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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5.1.6. Test Result of Maximum Conducted Output Power

Temperature 25°C Humidty 60%
Test Engineer Jacky Configurations 802.11a
802.11a
AV Conducted Power Sum .
Frequency Max. Limit
Channel (dBm) Power Result
(MHz) ; : (dBm)
Chain0 Chainl (dBm)
149 5745 17.67 16.64 20.20 30 Complies
157 5785 18.29 16.32 20.43 30 Complies
161 5805 17.98 17.42 20.72 30 Complies
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: TIWHTBO02 Report No.: LCS1412231167E

5.2. Power Spectral Density Measurement

5.2.1. Standard Applicable

The power spectral density is defined as the highest level of power in dBm per MHz
generated by the transmitter within the power envelope. The power spectral density limits as
show follow.

Frequency range(MHz) Power Spectral Density Limit

5725~5850 30 dBm/500kHz

5.2.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of Spectrum Analyzer.

5.2.3. Test Procedures

1. The transmitter was connected directly to a Spectrum Analyzer through a directional
couple.

2. The power was monitored at the coupler port with a Spectrum Analyzer. The power level
was set to the maximum level.

. Set the RBW = 300 kHz.
. Set the VBW > 3*RBW
. Span=Encompass the entire emissions bandwidth (EBW) of the signal

. Detector = peak.

~N o O b~ W

. Sweep time = auto couple.
8. Trace mode = max hold.
9. Allow trace to fully stabilize.

10. Use the peak marker function to determine the maximum power level in any 1MHz band
segment within the fundamental EBW.

5.2.4, Test Setup Layout

5

i
- - -

(]

Spectium Analyzer EUT

5.2.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: TIWHTBO02

Report No.: LCS1412231167E

5.2.6. Test Result of Power Spectral Density

Temperature 25°C Humidity 60%
Test Engineer Jacky Configurations 802.11a
802.11a
Frequency Power Density 10log(500k | Duty cycle | Sum PSD | Max. Limit
Channel (MH2) (dl.3m/300kHz). Hz/RBW) factor (dBm/500 | (dBm/500k Result
Chain0 Chainl | Factor (dB) (dB) kHz) Hz)
149 5745 7.17 4.33 2.22 0.17 11.55 30 Complies
157 5785 7.90 4.30 2.22 0.17 12.03 30 Complies
161 5805 9.02 5.32 2.22 0.17 13.12 30 Complies

Duty cycle factor=10log(Ton/Tperiod)=10log[1/(0.985/1.025)]dB=0.17dB
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802.11a channel power density-Chain 1
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% Agilent 13:03:49 Dec 23, 2014 Peak Search

Next Peak

Next Pk Right

1
%‘\ A,

et by by e
P LA e Next Pk Left
‘ 1

|

/ | Min Search

A i III‘
Al “'f*“"'f“”‘ﬁ”“il“‘"\r+ah~'4d

i W'JH*
A M Pk-Pk Search

5.783550000 GHz o7 Ll

4.30 dBm

More
1of 2

] 7 #VBH 1 MHz p i1 pt
File Operation Status. C:/TMPIMAGE.GIF file saved

< Agilent 13:04:42 Dec 23, 2014 Peak Search

Next Peak

Next Pk Right
1
}n"'“'w-ww'-"“&nf"’"'*‘xm_,{,..m'ﬂ.m

| Next Pk Left

|
y
Min Search

!
o el | )
Lk Wl

3 i "V"l"\\‘lﬂh\wl\r

Pk-Pk Search

Marker

5804200000 GHz Hkr 3 CF
5.32 dBm .
505 89 GHz ore
i 1 of 2

#VBH 1 MHz 5 It
File Operation Status. C:/TMPIMAGE.GIF file saved

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 16 of 36




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: TIWHTBO02 Report No.: LCS1412231167E

5.3. 6dB Occupied Bandwidth Measurement

5.3.1. Standard Applicable

Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at
least 500 kHz.

5.3.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto

Span > 26dB Bandwidth
Detector Peak

Trace Max Hold

Sweep Time Auto

5.3.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyser in peak
hold mode.

2. The resolution bandwidth of 100 kHz and the video bandwidth of 300 kHz were used.

3. Measured the spectrum width with power higher than 6dB below carrier.

5.3.4. Test Setup Layout

5

CHCh

(]

Spectium Analyzer EUT

5.3.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: TIWHTBO02

Report No.: LCS1412231167E

5.3.6. Test Result of 6dB Occupied Bandwidth

Temperature 25°C Humidity 60%
Test Engineer Jacky Configurations 802.11a
802.11a-Chain 0
Frequency 6dB Bandwidth Limit
Channel
(MHz) (MHz) (MHz)
149 5745 15.744 0.5
157 5785 16.206 0.5
161 5805 15.469 0.5
802.11a-Chain 1
Frequency 6dB Bandwidth Limit
Channel
(MHz) (MHz) (MHz)
149 5745 16.131 0.5
157 5785 16.213 0.5
161 5805 16.097 0.5
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802.11a 6dB Occupied Bandwidth -Chain 0
= Agilent 18:56:55 Dec 22, 2014 Freq/Channel

Center Freq

Ch Freq 5.745 BHz Trig Fres | o 7 Sann0n oilz

Occupied Bandwidth I

Center 5.745000000 GHz

Start Freq
572006008 GHz

Stop Freq
5.76506068 GHz

| CF Step
40068860008 MHz
Auto Man

Freq Offset
B0.000000E8 Hz

- - - - - = Signal Track
Occupied Bandwidth Oce BH Z Pur On Off

16.5385 MHz % dB

Transmit Freq Error 1,645 k

¥ dB Banduidth
File Operation Status. C:/TMPIMAGE.GIF file saved

% Agilent 19:21:48 Dec 22, 2014 Trace

Ch Freq G5.785 GHz Trig Free

Occupied Bandwidth I

% dB -6.00 dB Clear Write

Trace
3

Max Hold
[ T Min Hold
—
View
Occupied Bandwidth Oce BH % Pur Blank
16.3618 MH=z % B
Transmit Freq Error 16 PO{g
x dB Banduidth !

File Operation Status. C:/TMPIMAGE.GIF file saved

% Agilent 13:58:30 Dec 22, 2014 Freq/Channel
Ch Freq  5.805 GHz Trig Free | - coniel Fred
Occupied Bandwidth I
Center 5.805000000 GHz Start Freq
573006008 GHz
Stop Freq
5.82500008 GHz
rer—— CF Step
4. BARAEAER MHz
Auto Man
Freq Offset

9.00000000 Hz

- - - Signal Track
Occupied Bandwidth Oce BH Z Pur On Off

16.5243 MHz % dB

Transmit Freq Error
¥ dB Banduidth 1E.

File Operation Status. C:/TMPIMAGE.GIF file saved
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802.11a 6dB Occupied Bandwidth -Chain 1
< Agilent 19:65:37 Dec 22, 2014 Freq/Channel

Center Freq

Ch Freq G5.745 GHz Trig Free 5 74500000 Ghz
Occupied Bandwidth I
Center 5.745000000 GHz StartFreq
5.72500080 GHz
Stop Freq
576500000 GHz
CF Step
g 4.08688886 MHz
| Puto Man
Freq Offset

5.00000008 Hz

- - - = Signal Track
Bandwidth Occ BW % Pur On 0fF

16.3718 MHz % dB

Transmit Freq Error -5

Occupied

¥ dB Banduidth

File Operation Status, C:/TMPIMAGE.GIF file saved

= Agilent 19:20:41 Dec 22, 2014 Meas Setup

Avg Number

Ch Freq 5.785 GHz Trig Free 18

Dccupied Bandwidth I On Off
% dB -6.00 dB Avg Mode
Exp Repeat

Max Hold

On 0ff

Occ BH # Pwr

39.88 ¥

OBH Span

40.0090000 MHz

- - 5 ¥ dB
Occupied Bandwidth Oce BH Z Pur 6.0 dB
16.4758 MHz % dB ;
. timize
Transmit Freq Error 5 kHz P
% dB Bandwidth Ref Level

File Operation Status. C:/TMPIMAGE.GIF file saved

% Agilent 19:04:47 Dec 22, 2014 Treee
Ch Freq  5.805 GHz Trig Free , 1race

Occupied Bandwidth I
Center 5.825000000 GHz Cloar Write
Max Hold
Min Hold
View
Occupied Bandwidth Oce BH % Pur Blank

16.5410 MHz % dB

Transmit Freq Error : 5k P?{g

¥ dB Banduidth

File Operation Status. C:/TMPIMAGE.GIF file saved
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: TIWHTBO02 Report No.: LCS1412231167E

5.4. Peak Excursion Measurement

5.4.1. Standard Applicable

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the maximum conducted output power (measured as specified above) shall not
exceed 13 dB across any 1 MHz bandwidth or the emissions bandwidth whichever is less.

5.4.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
Encompass the entire emissions bandwidth (EBW) of the
Span Frequency )
signal
RBW 1000 kHz (Peak Trace) / 1000 kHz (Average Trace)
VBW 3000 kHz (Peak Trace) / 300 kHz (Average Trace)
Detector Peak (Peak Trace) / Sample (Average Trace)
Trace Max Hold
Sweep Time Auto

5.4.3. Test Procedures

1. The transmitter output is connected to the spectrum analyzer.

2. Trace A, Set RBW =1MHz, VBW = 3MHz, Span >26dB bandwidth, Max. hold.
3. Delta Mark trace A Maximum frequency and trace B same frequency.

4. Repeat the above procedure until measurements for all frequencies were complete.

5.4.4. Test Setup Layout

L

el

]

Spectrum Analyzen EUT

5.4.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: TIWHTBO02

Report No.: LCS1412231167E

5.4.6. Test Result of Peak Excursion

Temperature 25°C Humidity 60%
Test Engineer Jacky Configurations 802.11a
802.11a-Chain 0
Frequency Peak Excursion Max. Limit
Channel Result
(MHZ) (dB) (dB)
149 5745 4.17 13 Complies
157 5785 5.67 13 Complies
161 5805 4.40 13 Complies
802.11a-Chain 1
Frequency Peak Excursion Max. Limit
Channel Result
(MHz) (dB) (dB)
149 5745 5.11 13 Complies
157 5785 3.46 13 Complies
161 5805 5.68 13 Complies
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802.11a-Chain 0
% Agilent 12:53:46 Dec 23, 2014 Marker

Select Marker

Marker Trace
Auto 1 2 3

Readout,
Frequency

Marker Table
fin Off

Marker All Off

More
2of 2

Copyright 2000-2012 Agilent Technologies

3 Agilent 12:52:48 Dec 23, 2014 Marker

Select Marker

Marker Trace

Auto 1 2 3

¥

g
T Sy Readout
,‘-nmu.mmw” Frec:uenc:,fb

Marker a

B8 Hz Marker Table
On Dff

Marker All Off

More
2of 2

File Operation Status. C:/TMPIMAGE.GIF file saved

% Agilent 12:50:51 Dec 23, 2014 Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search

(691 | Pk-Pk Search

Amplitu

Mkr 3 CF

More
1of 2

File Operation Status. C:/TMPIMAGE.GIF file saved
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802.11a-Chain 1
% Agilent 12:55:35 Dec 23, 2014 Marker

Select Marker

Marker Trace
Auto 1 2 3

Readout,
Frequency

Marker Table
fin Off

Marker All Off

More
2of 2

File Operation Status. C:/TMPIMAGE.GIF file saved

3 Agilent 12:56:45 Dec 23, 2014 Marker

Select Marker

Marker Trace

i Auto 1 2 3
- fj
T i Readout
M\‘;jﬁﬁw*# i Frequency
Marker a
0.0 Hz Marker Table
Dff

46 dB (o

Marker All Off

More
2of 2

File Operation Status. C:/TMPIMAGE.GIF file saved

3 Agilent 12:59:39 Dec 23, 2014 Marker

Select Marker

P s b Marker Trace
o Auto 1 2 3

pi )

il Ib'llcy"h,.'. ,
',-w_t,’:r;ﬂl'ﬂﬂiﬁwf et ity e Readout,
Marker A kLt Frequency
0.0 Hz Marker Table
568 dB 0n off
(691 | Marker All Off
Amplitu

More
2of 2

Copyright 2000-2012 Agilent Technologies
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5.5. Radiated Emissions Measurement

5.5.1. Standard Applicable

For transmitters operating in the 5.15-5.35 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27 dBm/MHz (68.3dBuV/m at 3m). For transmitters
operating in the 5.470-5.725 GHz band: all emissions outside of the 5.470-5.725 GHz band
shall not exceed an EIRP of -27 dBm/MHz (68.3dBuV/m at 3m). For transmitters operating
in the 5.725-5.825 GHz band: all emissions within the frequency range from the band edge
to 10 MHz above or below the band edge shall not exceed an EIRP of -17 dBm/MHz
(78.3dBuV/m at 3m); for frequencies 10 MHz or greater above or below the band edge,
emissions shall not exceed an EIRP of -27 dBm/MHz (68.3dBuV/m at 3m). In addition, In
case the emission fall within the restricted band specified on 15.205(a), then the 15.209(a)
limit in the table below has to be followed.

Frequencies(MHz) Field Strength(microvolts/meter) | Measurement Distance(meters)

0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30

30~88 100 3

88~216 150 3

216~960 200 3

Above 960 500 3

5.5.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of spectrum analyzer and receiver.

Spectrum Parameter Setting

Attenuation Auto

Start Frequency 1000 MHz

Stop Frequency 10th carrier harmonic

RB / VB (Emission in restricted band) 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average
RB / VB (Emission in non-restricted band) 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average
Receiver Parameter Setting

Attenuation Auto

Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency 30MHz~1000MHz / RB 100kHz for QP
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5.5.3. Test Procedures

1. Configure the EUT according to ANSI C63.4. The EUT was placed on the top of the
turntable 0.8 meter above ground. The phase center of the receiving antenna mounted on the
top of a height-variable antenna tower was placed 3 meters far away from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees
to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four
meters above ground to find the maximum emissions field strength of both horizontal and
vertical polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 m to 4 m) and then the
turntable was rotated (from 0 degree to 360 degrees) to find the maximum reading

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified
bandwidth under Maximum Hold Mode.

6. For emissions above 1GHz, use 1IMHz VBW and RBW for peak reading. Then 1IMHz
RBW and 10Hz VBW for average reading in spectrum analyzer.

7. When the radiated emissions limits are expressed in terms of the average value of the
emissions, and pulsed operation is employed, the measurement field strength shall be
determined by averaging over one complete pulse train, including blanking intervals, as
long as the pulse train does not exceed 0.1 seconds. As an alternative (provided the
transmitter operates for longer than 0.1 seconds) or in cases where the pulse train exceeds
0.1 seconds, the measured field strength shall be determined from the average absolute
voltage during a 0.1 second interval during which the field strength is at its maximum value.

8. If the emissions level of the EUT in peak mode was 3 dB lower than the average limit
specified, then testing will be stopped and peak values of EUT will be reported, otherwise,
the emissions which do not have 3 dB margin will be repeated one by one using the
quasi-peak method for below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than
average limit (that means the emissions level in peak mode also complies with the limit in
average mode), then testing will be stopped and peak values of EUT will be reported,
otherwise, the emissions will be measured in average mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement
and the recorded data should be QP measured by receiver. High — Low scan is not required
in this case.
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5.5.4. Test Setup Layout

For radiated emissions below 30MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

I Receiver et
For radiated emissions above 30MHz
Antenna
7 tower
3m Bi-log

L~ antenna

4m /
Spectrum
N — analyzer

EUT

( T ] W
v v |
Turntable 0.8m im R
A A [ ] =

Antenna

7~ tower

‘ 3m ‘ Horn

D
EUT ’ antenna
4m /
Spectrum
— analyzer
( J i

Turntable

A \ - Pre-amp |5 |:|

—0

ol
0o

Above 10 GHz shall be extrapolated to the specified distance using an extrapolation factor
of 20 dB/decade form 3m to 1.5m.

Distance extrapolation factor = 20 log (specific distanc [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].
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5.5.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.5.6. Results of Radiated Emissions (9kHz~30MHz)

Temperature 25°C Humidty 60%
Test Engineer Jacky Configurations 802.11a
Freq. Level Over Limit Over Limit Remark
(MH2) (dBuV) (dB) (dBuV)
- - - - See Note
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the
permissible value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);
Limit line = specific limits (dBuV) + distance extrapolation factor.

5.5.7. Results of Radiated Emissions (30MHz~1GHz)
Temperature 25°C Humidty 60%

Test Engineer Jacky Configurations 802.11a, 5805MHz

Lewel (dBuhim)

a0
Fo
S0
FCC|CLASS-B
50
| = 4 = =
| NoF
40
30
20
10
030 50 100 200 500 1000
Freguency (MHz)
Enwv. /Trns: 2472 S 56%
BELIT: Modial =
oI LT = HT-WiFi EOZX
FPower Ratiro: D 5%
Test Mode: THX-S5805MH=
COperator: Tack
Mermo s
pol: TERTI AT,
Freo P.eadino CabLo= Antfac Mea=ured Liiranit Onr e P.emark
MH= dBEwaw dB AE . m ABEwuw m ABEwuw. m dE
1 =227 .=2=2 =Z7 .25 1.1= 1=2.01 41 . 4942 4. 00 -4 . 5= L =
= 33e_.04 Z5 .55 1.oa3= 1=. 25 40 . =1 4. 00 - 5.3=232 L) =
3 4z=5_ 0= =7 .93 .33 1551 44 _ 33 4a .00 —1. a1 L =
4 S23 .05 =3 .65 1.51 1=s.3=2 43 .43 4a .00 —=2.5=2 L] =
5 T4z .26 == .07 1.78 1=2.34 43 .12 4 .00 —=2.81 2B
=] S20.73 =1.4%2 1.8 =0. 232 44 .34 4. 00 —1.&8&8 L) =4
Note: 1. &11 readings are COuasi—peak wvalues.
Z. Measured= Reading + &Antenna Factor + Cable Lo=ss
Z. The emi=ssion that ate Z0dbh kblow the offficial limit are mot reported
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Lewel {(dBuvwian)

20
TO
G0
FCC|CLASS-B
S50
A
40
30
20
10
030 S0 pLiln] 2000 500 pRelili]
Freqgquency (MHz)
Enw. S ITrns: 24T ST 55%
ELT: Modul =
AT = HT-WiFi EBO=
Fower Rating: D 5%
Te=st Mode: TE-S205MH=
Dperator: T acl s
IMermo =
ol HOP T 0T .21
Freqg FPeading CabLos Antfac Measur ed Liimit Orer FP.emark
MH= dBEuw dE AE AEBEwT ER=RELES " dE
1 14=.44 =7 .34 O.=58& S.25 Bs.45 43 .50 —7F .05 R
= S3eae.04 =7 .33 i.oa= 1=. 2 4=.38 4 .00 — 3. a8z L =
= 437 .12 =7 .75 1i.41 15.55 44 .71 4 .00 —1.=292 L) =
4 52z2.05 =4 .32 1i.51 1=2.322 44 . == 4 .00 —1.7= L) =
5 E= IR I R g =Z=1.5% 1.2 =0 =23 44 .41 4 .00 —1.5=2 [} =)
= Szs .22 1=.71 1. 2= =z1 .24 Ze. 37 4 .00 —2_03 [} =)
NMote: 1. A11 readings are Cuasi—peak wvalues.
2. Measuresed= Reading + Antenna Factor + Cakle Loss
F. The emission that ate Z0dk kblow the offfioial limit are mnmobt reported
Note:

Pre-scan all mode and recorded the worst case results(802.11a-5805MHz) in this report.
Emission level (dBuV/m) = 20 log Emission level (uV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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5.5.8. Results for Radiated Emissions (Above 1GHz)

802.11a/Chain 0+Chain 1

Channel 149
Ant. Pre. Correct Limit Over
Erl?l(z] Reggllj_\(;vel Fac Fac Cagg_os level Line limit Remark Pol/Phase
dB/m dB dBuV/m | dBuV/m dB
17.235 63.15 33.23 35.04 3.91 65.25 74 -8.75 Peak Horizontal
17.235 44.36 33.23 35.04 3.91 46.46 54 -7.54 Average | Horizontal
17.235 61.74 33.23 35.04 3.91 63.84 74 -10.16 Peak Vertical
17.235 43.58 33.23 35.04 3.91 45.68 54 -8.32 | Average | Vertical
Channel 157
Ant. Pre. Correct Limit Over
gﬁg Reggllj_svel Fac Fac Cagé_os level Line limit Remark Pol/Phase
dB/m dB dBuV/m | dBuV/m dB
17.335 63.76 33.27 35.15 3.93 65.81 74 -8.19 Peak Horizontal
17.335 44.15 33.27 35.15 3.93 46.20 54 -7.8 Average | Horizontal
17.335 61.74 33.27 35.15 3.93 63.79 74 -10.21 Peak Vertical
17.335 43.68 33.27 35.15 3.93 4573 54 -8.27 Average Vertical
Channel 161
Ant. Pre. Correct Limit Over
grﬁg Reggllj_\?vel Fac Fac Ca(tj)g_os level Line limit Remark Pol/Phase
dB/m dB dBuV/m | dBuV/m dB
17.415 63.12 33.32 35.14 3.97 65.27 74 -8.73 Peak Horizontal
17.415 44.45 33.32 35.14 3.97 46.60 54 -7.4 Average | Horizontal
17.415 61.23 33.32 35.14 3.97 63.38 74 -10.62 Peak Vertical
17.415 43.11 33.32 35.14 3.97 45.26 54 -8.74 Average Vertical
Notes:

1. Measuring frequencies from 9k~40GHz, No emission found between lowest internal used/generated

frequency to 30MHz.
2. Radiated emissions measured in frequency range from 9k~40GHz were made with an instrument using
Peak detector mode.

3. Data of measurement within this frequency range shown *“ --- ” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small
to be measured.
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5.5.9. Results for Band Edge Emissions

802.11a/Chain 0+Chain 1

Channel 149
Hﬁg ﬁee\fledl égtc 'F;;ec. Cagé_os Clcér\;eert ILIir:zlat ﬁr\lﬁ'{ Remark Pol/Phase
dBuVv dB/m dB dBuV/m | dBuV/m dB
5715.00 44.94 33.26 35.14 3.98 47.02 68.3 -21.28 Peak Horizontal
5715.00 31.15 33.26 35.14 3.98 33.23 48.3 -15.07 | Average | Horizontal
5715.00 43.66 33.26 35.14 3.98 45.74 68.3 -22.56 Peak Vertical
5715.00 30.50 33.26 35.14 3.98 32.58 48.3 -15.72 | Average Vertical
5725.00 52.15 33.26 35.14 3.98 54.25 78.3 -24.05 Peak Horizontal
5725.00 37.75 33.26 35.14 3.98 39.85 58.3 -18.45 | Average | Horizontal
5725.00 51.14 33.26 35.14 3.98 53.24 78.3 -25.06 Peak Vertical
5725.00 36.42 33.26 35.14 3.98 38.52 58.3 -19.78 | Average | Vertical
Channel 161
:\:Arﬁg ﬁ:\fledl égf: igeé CagiBLOS Clc(;r\;glct Iilirr?tlat ﬁr\l{ﬁ{ Remark Pol/Phase
dBuV dB/m dB dBuV/m | dBuV/m dB
5850.00 54.15 33.26 35.16 3.98 56.23 78.3 -22.07 Peak Horizontal
5850.00 37.75 33.26 35.16 3.98 39.83 58.3 -18.47 | Average | Horizontal
5850.00 52.14 33.26 35.16 3.98 54.22 78.3 -24.08 Peak Vertical
5850.00 37.42 33.26 35.16 3.98 39.50 58.3 -18.8 Average Vertical
5860.00 45.28 33.26 35.16 3.98 47.36 68.3 -20.94 Peak Horizontal
5860.00 32.06 33.26 35.16 3.98 34.14 48.3 -14.16 | Average | Horizontal
5860.00 44.66 33.26 35.16 3.98 46.74 68.3 -21.56 Peak Vertical
5860.00 31.50 33.26 35.16 3.98 33.58 48.3 -14.72 | Average Vertical

Note: Only record the worst case in each mode.
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5.6. Power line conducted emissions

5.6.1 Standard Applicable

According to 815.207 (a): For an intentional radiator which is designed to be connected to
the public utility (AC) power line, the radio frequency voltage that is conducted back onto
the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz
shall not exceed 250 microvolts (The limit decreases linearly with the logarithm of the
frequency in the range 0.15 MHz to 0.50 MHz). The limits at specific frequency range is
listed as follows:

Frequency Range Limits (dBuV)
(MHz) Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to5 56 46
51030 60 50

5.6.2 Block Diagram of Test Setup

Vert. reference
plane

/ EMI receiver
—
1 BEER O
PC <kl O

oY
LISN / ¥

Reference ground plane

5.6.3 Test Results
PASS.

The test data please refer to following page.
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Test result for 802.11a-5805MHz

Lewel {dBuv)

20
O
FCC CLASS - B{COFP)
SO I A
FCC CLASS-B{AW)
S50 i 1A
40
30
20
10
o
-15 2> -5 1 > 5 10 20 30
Freguency {(MHzZ)
Enw. Ins: Z24a% 555
EIrTr:z Modinl=
o HT-TTiFi EBO=
FPower Ratiro: AC E230WV S S50H=
Te=st HMode: T — 550 5=
Opseracol s Jacksy
Memo =
Fol: MEITTIF.A L
Freco Feading LisnFac CabLos Attern Fac Measured Limit O=re 1 Femarlk
M= [=ESiE AT [=N=] de [=0 <) dBEat [=E=AERTS [=h <)
1 oO.15000 S1l.15 S.70 o.oz=z 10.00 S0.58 SS .00 —15.1= oF
Z 0O.15001 =Zz0. 79 Q2. 70 o.oz= 1000 <0 . 51 Sae. 0o —15. a9 Arreracre
S O.3535519 9. 45 9.61 O. 0= 10. 00 =9.135 55.17 —=9 .03 oF
<1 0O.3S5zZ0 —=1. 17 S.51 Oo. 01 10.00 15. 45 S . 17 —TE.59 Arerage
S5 O.50459 S.85 q.6= o. 0 10. 00 =Z23.51 <65 . 00 —=2=.4a9 Anreracre
s O.504a59 15.26 S.8= O. 01 10.00 J4a. 92 Ss.00 —=1.05 oF
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Pemarks: 1. Measured = Readirng + Lismn Factor +Cable Loss+tacrcern Faco.
2. The emission lewels that are Z0dE below the official
limit are not reported.
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1. HMeasured = Reading -+ Lisn Factor +Cable Loss+4atten Fac.
2. The emis=jiorn levels that are 20dBE below the official

limit aAare not reported.

***Note: Pre-scan all mode and recorded the worst case results in this report (802.11a-5805MH?z).
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5.7. Antenna Requirements

5.7.1. Standard Applicable

According to 815.203, 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.

5.7.2. Antenna Connector Construction

The directional gains of antenna used for transmitting is 5.0dBi, and the antenna is connect
to PCB board through the ipex connector and no consideration of replacement. Please see
EUT photo for details.

5.7.3. Results: Compliance.
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6. LIST OF MEASURING EQUIPMENTS

Instrument Manufacturer Model No. Serial No. Characteristics Cal Date Due Date
EMC Receiver R&S ESCS 30 100174 9kHz - 2.75GHz June 18, 2014 June 17, 2015
Signal analyzer Agilent Efjjriééi’géﬁi; US44300469 9kHz~40GHz July 16, 2014 July 15, 2015
Signal analyzer Agilent N9020A MY50510140 9kHz~26.5GHz October 27, 2014 October 27, 2015

LISN MESS Tec NNB-2/16Z 99079 9KHz-30MHz June 18, 2014 June 17, 2015
(Sup:cljt’\lumt) EMCO 3819/2NM 9703-1839 9KHz-30MHz June 18, 2014 June 17, 2015
RF Cable-CON UTIFLEX 3102-26886-4 CB049 9KHz-30MHz June 18, 2014 June 17, 2015

ISN SCHAFFNER ISN ST08 21653 9KHz-30MHz June 18, 2014 June 17, 2015
sm Sg;; :S:rch‘)ic R A?\IIE;NI A SAC-3M 03CHO3-HY 30M3:;GHZ June 18, 2014 June 17, 2015

Amplifier SCHAFFNER COA9231A 18667 9kHz-2GHzz June 18, 2014 June 17, 2015

Amplifier Agilent 8449B 3008A02120 1GHz-26.5GHz July 16, 2014 July 15, 2015

Amplifier MITEQ AMF-6F-260400 9121372 26.5GHz-40GHz July 16, 2014 July 15, 2015

Spectrum Analyzer Agilent E4407B MY41440292 9k-26.5GHz July 16, 2014 July 15, 2015

Loop Antenna R&S HFH2-Z2 860004/001 9k-30MHz June 18, 2014 June 17, 2015
By-log Antenna SCHAFFNER CBL 6112D 22237 30MHz-1GHz June 10, 2014 June 09, 2015
Horn Antenna EMCO 3115 6741 1GHz-18GHz June 10, 2014 June 09, 2015
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170154 15GHz-40GHz June 10, 2014 June 09, 2015
RF Cable-R03m Jye Bao RG142 CB021 30MHz-1GHz June 18, 2014 June 17, 2015
RF Cable-HIGH SUHNER SUCOFLEX 106 03CHO03-HY 1GHz-40GHz June 18, 2014 June 17, 2015
Spectrum Meter R&S FSP 30 100023 9kHz-30GHz July 16, 2014 July 15, 2015

Power Meter R&S NRVS 100444 DC-40GHz June 18, 2014 June 17, 2015

Power Sensor R&S NRV-Z51 100458 DC-30GHz June 18, 2014 June 17, 2015

Power Sensor R&S NRV-Z32 10057 30MHz-6GHz June 18, 2014 June 17, 2015

AC Power Source HPC HPA-500E HPA-9100024 AC 0~300V June 18, 2014 June 17, 2015
DC power Soure GW GPC-6030D C671845 DC 1V-60V June 18, 2014 June 17, 2015

Temp. and .

Humidigy Giant Force GTH-225-20-S MAB0103-00 N/A June 18, 2014 June 17, 2015
RF CABLE-1m JYE Bao RG142 CB034-1m 20MHz-7GHz June 18, 2014 June 17, 2015
RF CABLE-2m JYE Bao RG142 CB)35-2m 20MHz-1GHz June 18, 2014 June 17, 2015

Vgc;:grs;tgor:al R&S SMU200A 102098 100kHz~6GHz June 18, 2014 June 17, 2015

Signal Generator R&S SMR40 10016 10MHz~40GHz July 16, 2014 July 15, 2015

Oscilloscope Tektonix TDS380 B016197 400MHz/2GRS July 16, 2014 July 15, 2015
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7. MANUFACTURER/ APPROVAL HOLDER DECLARATION

The following series model(s):

Belong to the tested device:
Product description  : Module

Model name - HT-WIiFi B02

Remark: No additional models were tested.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 36 of 36




