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1. GENERAL INFORMATION

1.1 EUT Description

EUT Type .ceevveeieeiieeieeiee : GALAPAD9

Serial NO....ooeeriieieeiieieee :  (n.a, marked #1 by test site)

FCCID..ooiiieeeeeeee . Y3GGALAPAD9G3

Hardware Version................. 1.0

Software Version................... 4.2

Frequency Range.................. . 802.11b/g/n-20MHz: 2.412GHz - 2.462GHz
802.11n-40MHz: 2.422GHz - 2.452GHz

Channel Number .................. : 802.11b/g/n-20MHz: 11
802.11n-40MHz: 7

Modulation Type .................. . DSSS (802.11b), OFDM (802.11g/n)

Antenna Type .....ccccceeveuveennne. : PIFA

Antenna Gain .............c......... : 2.0dBi

Note 1: The EUT is WIFI/BT Module, it contains WIFI Module operating at 2.4GHz ISM band; it
supports 802.11b, 802.11g, 802.11n and they are all tested in this report.

Note 2: The frequencies allocated is F (MHz) =2412+5*(n-1) (I<=n<=11). The lowest, middle,
highest channel numbers of the EUT used and tested in this report are separately 1
(2412MHz), 6 (2437MHz) and 11 (2462MHz).

Note 3: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
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1.2 Support Equipment
No. Equipment Brand Name | Model Name Manufacturer Serial No.
1 Notebook DELL PPI11L DELL H5914A03
2 Test Board For N/A Versionl.0 SHENZHEN -
MLKO029A HUAPU DIGITAL
CO., LTD
3 serial port N/A JY-R2T SHENZHEN -
communication HUAPU DIGITAL
module CO.,LTD
4 USB Board N/A MLK-3.3V SHENZHEN -
(power supply) HUAPU DIGITAL
CO.,LTD

Note: The Support Equipments (2&3&4) listed in the above table were supplied by the manufacturer.

1.3

Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Wi-Fi,

2.4GHz ISM band radiators) for the EUT FCC ID Certification:

No. Identity Document Title
47 CFR Part 15
1 Subpart Ca2 012 Radio Frequency Devices
American National Standard for Testing
2 ANSI €63.102009 Unlicensed Wireless Devices

Test detailed items/section required by FCC rules and results are as below:

No. | Section Description Result
1 15.203 Antenna Requirement PASS
2 15.247(b) Peak Output Power PASS
3 15.247(a) Bandwidth PASS
4 15.247(d) Conducted Spurious Emission PASS
5 15.247(d) Band Edge PASS
6 15.207 Conducted Emission PASS
7 15.209 ,15.247(¢c) Radiated Emission PASS
8 15.247(e) Power spectral density (PSD) PASS
9 15.247(1), RF exposure evaluation PASS
1.1307&2.1093

The tests of Conducted Emission and Radiated Emission were performed according to the method of

measurements prescribed in ANSI C63.4 2009.
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Preliminary tests were performed in different data rate to find the worst radiated emission. The data

rate shown in the table below is the worst-case rate with respect to the specific test item.

Investigation has been done on all the possible configurations for searching the worst cases. The

following table is a list of the test modes shown in this test report.

Test [tems Mode Data Rate | Channel
Peak Conducted Output Power 11b/DSSS 11 Mbps | 1/6/11
Power Spectral Density 11g/OFDM 54 Mbps | 1/6/11
6dB Bandwidth
Spurious RF conducted emission 11n(20MHz)/OFDM | 72Mbps 1/6/11
Radiated Emission 9kHz~1GHz&
Radiated Emission 1GHz~10th Harmonic 11n(40MHz)/OFDM | 150 Mbps 3/6/9
11b/DSSS 11 Mbps 1/11
11g/OFDM 54 Mbps 1/11
Band Edge 11n(20MHz)/OFDM | 72Mbps 1/11
11n(40MHz)/OFDM | 150 Mbps 3/9
1.4 Facilities and Accreditations
1.4.1 Facilities

CNAS-Lab Code: L1659

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. CCIC is a third party testing
organization accredited by China National Accreditation Service for Conformity Assessment (CNAS)
according to ISO/IEC 17025. The accreditation certificate number is L1659. A 12.8%6.8%6.4 (m) fully
anechoic chamber was used for the radiated spurious emissions test.

FCC-Registration No.: 406086

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
and fully described in a report filed with the FCC (Federal Communications Commission). The
acceptance letter from the FCC is maintained in our files. Registration 406086, Renewal date Nov. 19,
2011, valid time is until Nov. 18, 2014.

1.4.2 Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15C-357C
Relative Humidity (%): 30% -60%
Atmospheric Pressure (kPa): 86KPa-106KPa
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2. 47 CFR PART 15C REQUIREMENTS

2.1 Antenna requirement

2.1.1 Applicable Standard

According to FCC 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. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section.

And according to FCC 47 CFR Section 15.247(c), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

2.1.2 Antenna Information

Antenna Category: External antenna
An External antenna was soldered to the antenna port of EUT via an adaptor cable, can’t be removed.

Antenna General Information:

No. | EUT Model | Ant. Cat. Ant. Type Ant. Model Manufacturer Gain(dBi)

1 PIFA 2.0

2.1.3 Result: comply
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2.2 Peak Output Power
2.2.1 Requirement
According to FCC section 15.247(b)(3), For systems using digital modulation in the 902-928 MHz,

2400-2483.5 MHz, and 5725-5850 MHz bands: The maximum peak conducted output power of the
intentional radiator shall not exceed1 Watt.

2.2.2  Test Description

EUT Power Meter

The measured output power was calculated by the reading of the spectrum analyzer and calibration.
A. Test Setup:

The EUT was directly connected to the power meter by 20dB Atten and antenna output port as show
in the block diagram as TEST CONFIGURATION shows.

B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date
Power Meter R&S NRVS 1020.1809.02 | 2013.06.07
Power Sensor R&S NRV-Z4 823.3618.03 | 2013.06.07

The Cal. Interval was one year.
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2.2.3 Test Result

The lowest, middle and highest channels are selected to perform testing to verify the conducted RF

output peak power of the Module.

2.2.3.1 802.11b Test mode

A. Test Verdict:

Channel Frequency Measured Output Limaits Result
(MHz) Peak Power(dBm) (dBm)
1 2412 15.11 30 PASS
6 2437 15.42 30 PASS
11 2462 15.24 30 PASS
Note: 1. For 802.11b mode at finial test to get the worst-case emission at 11Mbps.
2. The test results including the cable lose.
2.2.3.2 802.11g Test mode
A. Test Verdict:
Frequency Measured Output Limits
Ch 1 Result
anne (MHz) Peak Power (dBm) (dBm) oSt
1 2412 14.42 30 PASS
6 2437 14.52 30 PASS
11 2462 14.30 30 PASS

Note: 1. For 802.11g mode at finial test to get the worst-case emission at 54Mbps.

2. The test results including the cable lose.
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2.2.3.3 802.11n-20MHz Test mode

A. Test Verdict:

Frequency Measured Output Limits
h 1 Result
Channe (MHz) Peak Power(dBm) (dBm) est
1 2412 13.41 30 PASS
6 2437 13.66 30 PASS
11 2462 13.45 30 PASS
Note: 1. For 802.11n-20 mode at finial test to get the worst-case emission at 72Mbps.
2. The test results including the cable lose.
2.2.3.4 802.11n-40MHz Test mode
A. Test Verdict:
Frequency Measured Output Limits
h 1 Result
Channe (MHz) Peak Power (dBm) (dBm) oSt
3 2422 11.96 30 PASS
6 2437 11.27 30 PASS
9 2452 11.65 30 PASS
Note:

1. For 802.11n-40 mode at finial test to get the worst-case emission at 150Mbps.

2. The test results including the cable lose.

CCIC-SET/T (00)
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2.3  Bandwidth

2.3.1 Requirement

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

2.3.2  Test Description

A. Test Set:

.l ]

Spectrum Analyzer EUT

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached
to the EUT antenna terminal is 500hm; the path loss and Atten as the factor is calibrated to correct
the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date
Spectrum Analyzer R&S FSP40 1164.4391.40 2013.06.10

The Cal. Interval was one year.

2.3.3 Test Result

The lowest, middle and highest channels are selected to perform testing to record the 6 dB bandwidth
of the Module.
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2.3.3.1 802.11b Test mode

A. Test Verdict:

Channel Fr(el\c/l;;;l)c y |6dB (ﬁ;ﬁ?ldth Refer to Plot | Limits(kHz) Result
1 2412 10.32 Plot 2.2 A >500 PASS

6 2437 10.32 Plot 2.2 B >500 PASS

11 2462 10.38 Plot2.2C >500 PASS

B. Test Plots:

RBEW 300 kHEz Marker 2 [TI1

VBEW 1 MH=z
Ref 20 dBm ALt 30 dB SWT 2.5 ms
0 Offgert 1 4B
10
L FK :
7224 S W}def,mﬂfvnfhm\rwxx -

Y \

a0

Center 2.412 GHz Span 30 MHz

(Plot 2.2 A: Channel 1: 2412MHz @ 802.11b)
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*RBW 300 kHz Marker 3 [T1 ]
*WBW 1 MH=zZ
Fef 21 dBm SWT 2.5

20" Of Tt 1 B

2l.436760000 gz |EM

R, b p 2
Dl -1.9% dBm J/" \«.!M

1 P

Center 2 ! GHz 3 MH=z/ Span 30 MH=z
(Plot 2.2 B: Channel 6: 2437 MHz @ 802.11b)
*REW _J')U kHz Marker 3
Ref 21 dBm *Att 3in dB ‘LJ';:'I“J ::D:\E
0 offpet L 4B

T Marker (T

1 ™~

4 N / \U/’

Center 2.462 GH=z 3 MH=z/ Span 30 MH=z

(Plot 2.2 C: Channel 11: 2462MHz @ 802.11b)
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2.3.3.2 802.11g Test mode
A. Test Verdict:
Frequency | 6 dB Bandwidth Limits
Channel Refer to Plot Result
anne (MHZ) (MHZ) €1er 1o r'lo (kHZ) esu

1 2412 16.68 Plot2.2 D >500 PASS

6 2437 16.68 Plot2.2 E >500 PASS

11 2462 16.62 Plot22 F >500 PASS
B. Test Plots:

Center 2.412 GH=z 3 MH=z/ Span 30 MH=z

(Plot 2.2 D: Channel 1: 2412MHz @ 802.11g)
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*REBEW 300 kHz Marker J [T1 |
*VEW 1 MHz
Ref 21 dBm *Att 30 dB SWT 2.5 ms
20" Offket E
l1c - (W
L PH

Center 2.4365 GHz 3 MHZ/ Span 30 MH=z
(Plot 2.2 E: Channel 6: 2437MHz @ 802.11g)
*REW 300 kHz Marker 3 [T1 ]
Ref 20 dBm * Attt 30 dB :Il-i‘: :I"r::l'ﬂ"

2laccagopoo cao|EM

80

Canter 2.462 GHz 3 MHz/ Span 30 MHz

(Plot 2.2 F: Channel 11: 2462MHz @ 802.11g)
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2.3.3.3 802.11n-20 Test mode
A. Test Verdict:
Frequency 6 dB Bandwidth Limits

h 1 Reft Pl Resul

Channe (MHz) (MHz) efer to Plot (kHz) esult

1 2412 17.28 Plot2.2 G >500 PASS

6 2437 17.82 Plot2.2 H >500 PASS

11 2462 17.82 Plot2.21 >500 PASS

B. Test Plots:

Fef 21 dBm

ATt 30 4B

RBW 300 kH=z Marker 3
VBW 1 MH=z
SWT 2.5 m=

0 Offfeat 1 B

Center Z.41Z GHz

(Plot 2.2 G:

3 MHz/

Span 30 MH=z

Channel 1: 2412MHz @ 802.11n-20)
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*REW 300 kH= Marker 3 [T1 ]
“WBW 1 MH=z
Fef 21 dBm *Att 30 dB SWT 2.5 ma

207 CIfEket 1 4E

1l FPK

(Plot 2.2 H: Channel 6: 2437MHz @ 802.11n-20)

20 Offpet 1 4B

80

Center 2.462 GHz 3 MHz/ Span 30 MHz

(Plot 2.2 I: Channel 11: 2462MHz @ 802.11n-20)
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2.3.3.4 802.11n-40MHz Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
h 1 Refer to Plot Result
Channe (MHz) (MHz) efer to Plo (kHz) esu
3 2422 35.70 PlotJ >500 PASS
6 2437 36.20 Plot K >500 PASS
9 2452 36.30 Plot L >500 PASS
B. Test Plots:
= Marker T1 .
IEW A A MWM I"MW"‘WM«,\X ) )

r 2.422 GHz % MHz/

Span 50 MHz

(Plot 2.2 J: Channel 3: 2422MHz @ 802.11n-40)
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“RBW 300 kHz Marker 3 [Tl ]
*WEW 1 MH=z
Ref 20 dBm *Att 30 dB SWT 2.5 ms

Celn:r_-r 2.437 GH=z 5 MH=z/ Span 50 MH=z
(Plot 2.2 K: Channel 6: 2437MHz @ 802.11n-40)
*RBW 300 kH=z Marker 3 [T1 |
*VBW 1 MHz
Ref 20 dBm *Att 30 dB SWT 2.5 ms

Io {“ 13 e /— W

Center 2.452 GH=z 5 MH=z/ Span 50 MHE=z

(Plot 2.2 L: Channel 9: 2452MHz @ 802.11n-40)
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2.4 Conducted Spurious Emissions

2.4.1 Requirement

According to FCC section 15.247(c), in any 100kHz 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 20dB below that in the 100kHz

bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

2.4.2  Test Description

A. Test Set:

Spectrum Analyzer EUT

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached
to the EUT antenna terminal is 500hm; the path loss and Atten as the factor is calibrated to correct
the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date
Spectrum Analyzer R&S FSP40 1164.4391.40 | 2013.06.10

The Cal. Interval was one year.
2.43 Test Result

The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental frequency.
The lowest, middle and highest channels are tested to verify the spurious emissions.

2.4.3.1 802.11b Test mode

A. Test Verdict:
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Limit
Channel Frequency (MHz) Refer to Plot ( dlecl) Verdict
1 2412 Plot 2.3 A -20 PASS
6 2437 Plot 2.3 B -20 PASS
11 2462 Plot2.3 C -20 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

RBW 100 kHz Marker 2 [T1 )
VBW 300 kHz
Fef 21 d4dBm ATt 30 4B SWT 2.5 =
[20” OEfFet 1 4B
10
L =K
v rev) :
L 3
10
-40 -~
W. NMMV‘*‘M‘\M
%‘.-l.f‘ T, Y N |imlu.~}lwm pootbtirde
(=]
70
Start 30 MHE=z 2.497 GHz/ Stop 25 GHz

(Plot 2.3 A: Channel = 1, 30MHz to 25GHz@ 802.11b)
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frze]

[l PK

*REW 100 kH=Z Marker 2 [Tl ]
*WBW 300 kH=z
Eef <21 dBm ALt 0 dB SWT 2.5 =
o Offpet 1 4
10 - |IEH
-0
10
20 -
30
40 1
WFMLM;‘UMJ*W
W}MMWW |
-0
-70
Start 30 ME=z 2.497 GH=z/ Stop 25 GH=z
(Plot 2.3 B: Channel = 6, 30MHz to 25GHz@ 802.11b)
*RBW 100 kH=z Marker 2 [T1 ]
*WVBW 300 kHz
Fef 21 dBm *Att 30 dB SWT 2.5 =
0 Tfeet 1 4B
. |

10

-a0

Start 30 MH=z £2.497 GHz/ Stop 25 GHz

(Plot 2.3 C: Channel = 11, 30MHz to 25GHz@ 802.11b)
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2.4.3.2 802.11g Test mode
A. Test Verdict:
Limit .
Channel Frequency (MHz) Refer to Plot (dBo) Verdict

1 2412 Plot2.3D -20 PASS

6 2437 Plot 2.3 E -20 PASS

11 2462 Plot2.3 F -20 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

REW 100 kHz HMarker 2 [Tl
VBW 300 kH=z
Fef 21 dBm Att 30 48 SWT 2.5 s

Start 30 MH=z 2.497 GHz/ Stop 25 GH=z

(Plot 2.3 D: Channel = 1, 30MHz to 25GHz@ 802.11g)
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*REW 100 kHz M
*WVBW 300 kHz
SWT 2.5 = L1034B0001

r 2 [T1 ]

arke
Bm
Az

21 dBm Attt 30 dB

CEfEet r[ 1 [T1
2 B

.427120p00 GH=

10

20

30

-—40

--70

Start 30 MEz 2.497 GHE=z/

Stop 25 GEHz
(Plot 2.3 E: Channel = 6, 30MHz to 25GHz@ 802.11g)

*REW 100 kHz
*WBW 300 kH=z

ALt 30 dB SWT 2.5 s

ml‘}_h- WA

L AL ) Jusaph an LA
iy

-80

Start 30 MHZ 2.497 GHzZ/

Stop 25 GHz

(Plot 2.3 F: Channel = 11, 30MHz to 25GHz@ 802.11g)
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2.4.3.3 802.11n -20MHz Test mode
A. Test Verdict:
Limit .
Channel Frequency (MHz) Refer to Plot (dBo) Verdict

1 2412 Plot2.3 G -20 PASS

6 2437 Plot 2.3 H -20 PASS

11 2462 Plot2.31 -20 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

RBW 100 kHz Marker 2 [T1 |
VEW 300 kHz

Fef 20 dBm At 30 4B SWT 2.5 =
0 Offset 1 4B Marker| 1 [T1 |
10
& |, |
‘;
—1C
40
: WM“V“LML:M
-G
70
B0
Start 30 MHz Hz/ Stop 25 GH

(Plot 2.3 G: Channel = 1, 30MHz to 25GHz@ 802.11n-20)
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REW 100 kHz Marker 2 [T
VEBW 300 kH=z
Fef 20 dBm Attt 30 4B SWT 2.5 =

z0 offyet 1 gE

1 e H
VIEW Lo

10

-20

Start 30 MH=z 2.497 GHz/ Stop 25 GHz

(Plot 2.3 H: Channel = 6, 30MHz to 25GHz(@ 802.11n-20)

RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz
Fef 20 dBm Att 30 dB SWT 2.5 =
20 Offset 1 4B
10
= |,
v

-1t

20

36 01 -=29./04 cBFm

a0

=60

Start 30 MH=z 2.497 GH=z/ Stop 25 GH=z

(Plot 2.3 I: Channel = 11, 30MHz to 25GHz@ 802.11n-20)
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2.4.3.4 802.11n-40MHz Test mode
A. Test Verdict:
Limit .
Channel Frequency (MHz) Refer to Plot (dBo) Verdict
3 2422 Plot2.37J -20 PASS
2437 Plot 2.3 K -20 PASS
9 2452 Plot2.3L -20 PASS
B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.

BRBW 100 kHz Marker 2 [T1 )
VBW 300 kHz
ref 20 dBm Att 30 dB SWT 2.5 =

z0 Dffpet 1 B

40

. H'mhrnv. LB g

80

Start 30 MH= 2.497 GH=z/ Stop 25 GHz

(Plot 2.3 J: Channel = 3, 30MHz to 25GHz(@ 802.11n-40)
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REW 100 kHz Marke:r
VBW 300 kH=z
Fef 20 dBm Art 30 dB SWT 2.5 =

o Coffset 1 4B

JTRT Y. OWIE FUVA LNRRP PP Y A ]

80

(Plot 2.3 K: Channel = 6, 30MHz to 25GHz(@ 802.11n-40)

RBW 100 kHz HMarker 2 [Tl
VBW 300 kH=z

Ref 20 dBm Att 30 48 SWT 2.5 =
ffpetr 1 4B
ST
V22w I I
10 4
9
-40
mme Ao sy
WWWWW
60
Start 30 MH=z 2.497 GH=z/ Stop 25 GH=z

(Plot 2.3 L: Channel =9, 30MHz to 25GHz@ 802.11n-40)
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2.5 Power spectral density (PSD)

2.5.1 Requirement

According to FCC section 15.247(d), the same method of determining the conducted output power
shall be used to determine the power spectral density. If a peak output power is measured, then a peak

power spectral density measurement is required. If an average output power is measured, then an
average power spectral density measurement should be used.

2.5.2  Test Description

A. Test Set:

Spectrum Analyzer EUT

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached
to the EUT antenna terminal is 500hm; the path loss and Atten as the factor is calibrated to correct
the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

Test Procedure

Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW = 3 kHz.

Set the VBW = 3 x RBW.

Detector = peak.

Sweep time = auto couple

Trace mode = max hold.

Allow trace to fully stabilize.

A N Al ol S e v

Use the peak marker function to determine the maximum amplitude level.

—_
S

. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

o

Equipments List:

Description Manufacturer Model Serial No. Cal. Date
Spectrum Analyzer R&S FSP40 1164.4391.40 | 2013.06.10
The Cal. Interval was one year.
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253 Test Result
The lowest, middle and highest channels are tested to verify the band edge emissions.
2.5.3.1 802.11b Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Channel Frequency (MHz) Measured PSD (dBm/3kHz) Refer to Plot bimit Verdict
(dBm/3kHz)
1 2412 -13.35 Plot2.4 A 8 PASS
6 2437 -13.12 Plot2.4 B 8 PASS
11 2462 -13.34 Plot2.4 C 8 PASS
Measurement uncertainty: +=1.3dB

Note: 1. For 802.11b mode at finial test to get the worst-case emission at 11Mbps.
2. The test results including the cable lose.

B. Test Plots:
FEW 3 kHz
WBW 10 kHz
Ref 10 dBm Att 30 dB SWT 1.7 =
10 Offpet 1 4B
I
" W%Mwm,ﬂ,., j
'
40
S0
&0
0
a0
=30
Center Z.41Z GHz 1.5 MHz/ Span 15 MH:z

(Plot 2.4 A: Channel =1 @ 802.11b)
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*REBW 3 kH=z
*WBW 10 kH=z

Fef 10 dEm *Att 30 dBE SWT 1.7 =
1 fipat 1 4
-0
i PH
&= [
1
a0
S0
&n
-7
g0

Center

(Plot 2.4 B: Channel = 6 @ 802.11b)

*REW 3 kH=z
*WVBW 10 kH=z
Ref 10 dBm *Att 30 dB SWT 1.7 =

Span 15 MH=z

10 COffger 1 4B

1l FK

|

an

Center

Z.462 GHz 1.5 MHEz/

(Plot 2.4 C: Channel = 11 @ 802.11b)

Span 15 MH=z
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2.5.3.2 802.11g Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)

Channel Frequency (MHz) Measured PSD (dBm/3kHz) Refer to Plot Limit Verdict
(dBm/3kHz)

1 2412 -18.61 Plot2.4D 8 PASS

6 2437 -17.88 Plot 2.4 E 8 PASS

11 2462 -17.53 Plot24F 8 PASS

Measurement uncertainty: +1.3dB

Note:

1. For 802.11g mode at finial test to get the worst-case emission at 54 Mbps.
2. The test results including the cable lose.

B. Test Plots:

fget 1 dE

N

b,

=100

Center

2.412 GHz 3 MEz/

(Plot 2.4 D: Channel =1 @ 802.11g)

Span 30 MH=z
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10 ” L]
= |
w0 J}/W l:“
o
(Plot 2.4 E: Channel = 6 @ 802.11g)
10 - n
Frrew | |
WMWWWW
- a
50 P’/ lq“l

=

-100

Center Z2.462

GHZ 3 MHzZ/ Span 30 MHZ

(Plot 2.4 F: Channel = 11 @ 802.11g)
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2.5.3.3 802.11n-20 Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)

Channel Frequency (MHz) Measured PSD (dBm/3kHz) Refer to Plot Limit Verdict
(dBm/3kHz)

1 2412 -18.82 Plot G 8 PASS

6 2437 -17.87 Plot H 8 PASS

11 2462 -17.26 Plot I 8 PASS

Measurement uncertainty: +1.3dB

Note: 1. For 802.11n(20MHz) mode at finial test to get the worst-case emission at 72 Mbps.
2. The test results including the cable lose.

B. Test Plots:
REW 3 kH=
VBW 10 kH=z
Ref 0 dBm Attt 30 4B SWT 3.4 s
] ffget 1 4B
10
vzes]

Center Z2.412 GH=z 3 MH=z/ Span 30 MH=z

(Plot 2.4 G: Channel =1 @ 802.11n-20
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*REW 3 kH=z
*WBW 10 kH=z
Fef 0 d4dBm At 0 dB SWT 3.4 =
Cffget 1 4B
10 EX
[v1E%)

-100
Center Z2.437 GH=z MH=z/ Span 30 MH=z
(Plot 2.4 H: Channel = 6 @ 802.11n-20
“RBW 3 kH=
*WVEW 10 kHz
Fef odBm *Att 30 dB SWT 3.4 =
Q Offrec 1 4B
-10 [E3]
S 1
B |,
=40
50

3 MHz/

(Plot 2.4 I: Channel = 11 @ 802.11n-20
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2.5.3.4 802.11n-40 Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Channel Frequency (MHz) Measured PSD (dBm/3kHz) Refer to Plot imit Verdict
(dBm/3kHz)
3 2422 -18.39 Plot2.4J 8 PASS
6 2437 -18.09 Plot 2.4 K 8 PASS
9 2452 -17.94 Plot 2.4 L 8 PASS
Measurement uncertainty: +£1.3dB

Note: 1. For 802.11n(40MHz) mode at finial test to get the worst-case emission at 150Mbps.

2. The test results including the cable lose.

B. Test Plots:
EBW 3 kHz
BW 10 kH
Ref dBm ALt 0 4B T B.&
0 Offget 1 4B
10
B | ]

N

Center Z.422 GH:z S MHz/ Span 50 MH=z

(Plot 2.4 J: Channel = 3 @ 802.11n-40
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«

*REW 3 kHz
*VEBW 10 kH
Ref 0 4dBm YAttt 0 dB WT 5.
0 ffset 1 4B
10 Ex
vzes] o

- &0
-100
Center Z2.437 GH=z 5 MH=z/ Span 50 MH=z
(Plot 2.4 K: Channel = 6 @ 802.11n-40
*REW 3 kH=z
*WBW 10 kH=z
Fef 0 d4dBm *ALL 30 dB SWT 5.6 =
0 fiset 1 4B
10 n
B |

mf o

Center 2.452 GHz 5 MHz/ Span 50 MHz

(Plot 2.4 L: Channel =9 @ 802.11n-40
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2.6 Band Edge

2.6.1 Requirement

According to FCC section 15.247(d), in any 100kHz 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 20dB below that in the 100kHz

bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

2.6.2  Test Description

A. Test Setup

ommunication

Antenn?
’// Test Antenna

L]

Turn Table

O
e

Service Supplier Receiver Preamplifier

The Module of the EUT is powered by the Battery charged with the AC Adapter. The Module is
located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as
factors are calculated to correct the reading.

For the Test Antenna;

Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above the
ground to determine the maximum value of the field strength.
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B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date
Receiver R&S ESIB26 A0304218 2013.06.07
Full-Anechoic Chamber Albatross 12.8m*6.8m*6.4m A0412372 2013.06.07
Double ridge horn antenna R&S HF906 100150 2013.06.10
Ultra-wideband antenna R&S HL562 100089 2013.06.10
. MITEQ
Ampilier 1G~18GHz R&S AFS42-00101800 25-S-42 2013.06.05

The Cal. Interval was one year.
2.6.3 Test Result

Band edge were measurement for 802.11b,802.11g, 802.11n(20MHz) and 802.11n(40MHz) mode at
difference date, recording worst case in test report.

Radiated band edge Measurement:

The lowest and highest channels are tested to verify the band edge emissions.

The measurement results are obtained as below:

E [dBuV/m] =Ur + A1+ Aracior [dB]; At =Lcabie 1oss [AB]-Gpreamp [dB]
Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

Aractor: Antenna Factor at 3m

NOTE 1: The red vertical lines “F1” in the following charts is to indicate the frequencies 2400MHz
and 2483.5MHz respectively

NOTE 2: Both horizontal and vertical polarity direction of the test antenna has been performed, only
the worst case recorded in this report.
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802.11b

A. Test Verdict:

Receiver Max.
Frequency | Detector | Reading | AT | AFactor | Emission Limit )
Ch 1 Verdict
A (MH2) UR | (B) |@B@3m)| E |@Buvim)| ¢
PK/AV | (dBuV) (dBpV/m)
1 2399.680 PK 64.95 |-31.70 28.3 61.55 74 Pass
1 2399.680 AV 51.75 |-31.70 28.3 48.35 54 Pass
11 2483.736 PK 59.75 | -29.45 29.2 59.50 74 Pass
11 2488.220 AV 47.4 -29.45 29.2 47.15 54 Pass
B. Test Plots:
Vs
/
| l(f
-G AW/ l
SIS e v el SN ot AL

11.2 MEz/

Stop 2.412 GHz

(Plot 2.5.1 A1l: Channel = 1 Peak @ 802.11b)
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«

*RBW 100 kH= Marker 1 [T1 ]
*WBW 300 kHz
Faf 110 dBpv *art 30 dB SWT 15 .

110 Offpet 1 4B

100 “

D1 54 d8pv | 3pe
) .I | ﬂ
WH".I‘_ ‘_.'.ul. - A T TN N s il

Ly 11
AP A DS e A

(Plot 2.5.1 A2: Channel =1 AVG @ 802.11b)

(Plot 2.5.1 A3: Channel = 11 Peak @ 802.11b)
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RBW 100 kH=z Marker 1

YEBW 300 kHz

Fef 110 4dBpv At 0 48 SWT 5 ma
110 Offpet 1 4gB
70

L

ot}
30
20

3.8 MH:z

(Plot 2.5.1 A4: Channel = 11 AVG @ 802.11b)

802.11g
A. Test Verdict:
Receiver Max.
Channel Frequency | Detector | Reading | AT AFactor | Emission Limit Verdict
(MHz) UR (dB) | (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBpV/m)

1 2399.680 PK 64.87 |-31.70 28.3 61.47 74 Pass
1 2399.68 AV 52.6 -31.70 28.3 49.20 54 Pass
11 2486.244 PK 59.5 -29.45 29.2 59.25 74 Pass
11 2485.408 AV 49.26 -29.45 29.2 49.01 54 Pass
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B. Test Plots:

*RBW 100 kHz Marker 1 [Tl ]
*UBW 300 kHz
Ref 107 dBuv *Att 30 dB SWT 15 ms

Offret 1 4B

=100

[ A
| o rw
I

-'..d GH 11.2 ME=z/ Loy 1 H
(Plot 2.5.1 B1: Channel = 1 Peak @ 802.11g)
*RBW 100 kHz Marker 1 [T1 ]
*WBW 300 kHz
Fef 107 dBuv *AEL 30 48 SWT 1% ms

o -2 0

(Plot 2.5.1 B2: Channel = 1 AVG @ 802.11g)
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iz

.

*REW 100 kHz
*WBW 300 kH=z
Ref 127 dBuv *Att 30 dB SWT S ms

Offget 1 qiB

H120

=110

Start Z.46Z GHz 3.8 MHz/ Steop 2.5 GHz

(Plot 2.5.1 B3: Channel = 11 Peak @ 802.11g)

*RBEW 100 kHz Marker 1 [T1 ]
*WVBW 300 kH=z
Fef 110 d4dBuv *Att 30 dB SWT 5 m=

110 Cffget 1 4B

Start 2.462 GH=z 3.8 MH=z/ Stop 2.5 GH=z

(Plot 2.5.1 B4: Channel = 11 AVG @ 802.11g)
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802.11n-20

A. Test Verdict:

Receiver Max.
Frequency | Detector | Reading | AT | AFactor | Emission Limit )
Ch 1 Verdict
A (MH2) UR | (B) |@B@3m)| E |@Buvim)| ¢
PK/AV | (dBuV) (dBpV/m)
1 2399.904 PK 63.48 |-31.70 28.3 60.08 74 Pass
1 2399.904 AV 52.31 [-31.70 28.3 48.91 54 Pass
11 2484.040 PK 52.59 |-2945 29.2 52.34 74 Pass
11 2491.108 AV 49.25 |-29.45 29.2 49.00 54 Pass
B. Test Plots:
/2= Y
WMMLMMWWWW‘—V/

(Plot 2.5.1 C1: Channel = 1 Peak @ 802.11n-20)
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*REW 100 kH=z Marker 1 [Tl
*WBW 300 kHz
Fef 108 4dBpv *ALL 30 48 SWT 15 m=
Cffget 1 4B
Lo =
N -
&g e
(A-NJ‘“] LVL
70
#
(bb ] Al Il Lk gy \ b2 nﬁ}/
W SV L ST NI 1 S N vy L — =
20
il
10 {
Center 2.356 GH=z 11.2 MHE=/ Span 112 MH=z
(Plot 2.5.1 C2: Channel = 1 AVG @ 802.11n-20)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kH=z
Ref 117 dBpv * ATt 30 4dB SWT 5 m=
Offger 1 4B
110
Ex
100
.
a0
IZ3TN
q
MWMM#;M Pl m'.l_._dl Las
-4
0
Fl
Start 2,462 GHz 3.8 MHz/ Stop 2.5 GH:z

(Plot 2.5.1 C3: Channel = 11 Peak @ 802.11n-20)
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RBW 100 kH=z Marker 1
WBW 300 kH=z
Fef 117 dRpv Att 30 48 SWT & msa
Cffget 1 qE
=110
1001
punss)
Jgu; ! ‘
a0
\1\
N“"‘wu T
YT YR ITTVRNTY WY e SIS TP
40

802.11n(40MHz)

A. Test Verdict:

(Plot 2.5.1 C4: Channel = 11 AVG @ 802.11n-20)

Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit Verdict
(MHz) UR | (dB) |(@B@3m)| E |(dBuV/m)
PK/AV | (dBuV) (dBpV/m)
1 2398.332 PK 62.48 |[-31.70 28.3 59.08 74 Pass
1 2398.576 AV 51.57 |-31.70 28.3 48.17 54 Pass
11 2486.272 PK 47.65 |-29.45 29.2 47.4 74 Pass
11 2488.576 AV 45.37 |-29.45 29.2 45.12 54 Pass
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B. Test Plots:

*RBW 100 kHz Marker 1 [T1 |
*VBW 300 kE=

Ref 127 dBpv * ATt 30 4dB SWT 15 ms
Offger 1 4B
120 + (]
110
- e A e B
10
0 | F\l/
40
l-
Start 2.3 GHz 12.2 MHEHZ/ Stop 2.422 GH=z
(Plot 2.5.1 D1: Channel = 3Peak @ 802.11n-40)
*REW 100 kHz Marker 1 [T1 ]
Fef 100 dBuv *Att 30 dB
100 Offet 1 gE
Lso Ex

=|H
»

—
|

T
-.:._

-3c
20
10
il
Start 2.3 GH=z 12.2 MEz/ Step 2.422 GH:z

(Plot 2.5.1 D2: Channel =3 AVG (@ 802.11n-40)
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*RBW 100 kHz Marker 1 [T1 ]
*WEBW 300 kHz
Ref 107 dBpv YAtk 30 dB ST B me
offhet 1 4B
100 | | |
Ex
-
=0 VAT
B0 ! |
Dl 74 Bpv
- 1

[V
]
5]
H
=
H
-
L&
o
[s]
=}
[~
]
5]
M

Start 2.45

(Plot 2.5.1 D3: Channel = 9 Peak @ 802.11n-40)

*RBW 100 kEz Marker 1 [T1 ]
*WBW 300 kH=z
Ref 107 dBnv *Att 30 4dB SWT 5 ms

Cffset 1 4B

100 .
S

110

Start Z.45Z GHz 4.8 MHz/ Stop 2.5 GH=z

(Plot 2.5.1 D4: Channel =9 AVG (@ 802.11n-40)
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Conducted Band Edge Measurement

802.11b Test mode
A. Test Verdict:

Frg\c/l[ﬁ;; y DL Peali(;(];gand CIssIon Detector z;: ; Refer to Plot Verdict
Out of left side band
2399.564 -41.88 PK -20.00 | Plot2.5.2A1 Pass
Out of right side band
2490.000 -55.07 PK -20.00 | Plot2.5.2A2 Pass
B. Test Plots:

FBW 100 kH=z
VEW 300 kHz

Fef 10 dBm Art 30 dB SWT 10 ms

10 Offpet 1 4B

Center 2.3815&84 GH=z 10 MHA=Z/ Span 100 MHz

(Plot 2.5.2 A1: Channel =1 2412MHz @ 802.11b)
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EBEW 100 kH=z
VBW 300 kH=
Ref 10 dBEm Att 30 4B SWT 10 ms

10 Offpet 1 4B

Center 2.49%2 GHz 10 MHz/ Span 100 MH=z

(Plot 2.5.2 A2: Channel =11 2462MHz @ 802.11b)
802.11g Test mode

The lowest and highest channels are tested to verify the band edge emissions.

A. Test Verdict:

Fr(el\(};g;l)c Y Delta Peali;(];lj)and erission Detector zgl; Refer to Plot Verdict
Out of left side band
2399.800 -34.28 PK -20.00 | Plot2.5.2B1 Pass
Out of right side band
2493.2 -47.53 PK -20.00 | Plot2.5.2B2 Pass

B. Test Plots:
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*REW 100 kH=z

a2 (T1 )
*WVEBW 300 kH=z i4.28 dB
Ref 0 dBm “Att 30 dB SWT 10 ms -6.600000000 MHzZ
0 Offpet 1 qB Marker| 1 [TI1
e oicnnibinn e |EW
Lo J\AW
MAXH
20 . .
I I
|- =0
40

Cent;_r_-r 2.38 GH=z 10 HME=z/ Span 100 ME=z
(Plot 2.5.2 B1: Channel =1 2412MHz @ 802.11g)
“RBEW 100 kHz Delta 2 [T1 ]
Eef 3 dBm ALt 30 dB ;:;‘ ]:Enmzn:{

10 W%W

- G0
70
an
a0 +
F1l
Center 2.491 GHz 10 MHE=Z/ Span 100 MH=z

(Plot 2.5.2 B2: Channel =11 2462MHz @ 802.11g)
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802.11n-20 Test mode

The lowest and highest channels are tested to verify the band edge emissions.

A. Test Verdict:

Frg\c/l[ﬁ;; y DL Peali(;(];gand Cission Detector z;: ; Refer to Plot Verdict
Out of left side band

2399.600 -36.61 PK -20.00 | Plot2.5.2C1 Pass
Out of right side band

2493.200 -46.20 PK -20.00 | Plot2.5.2C2 Pass

B. Test Plots:

REW 100 kH=z
VBW 300 kHz
Ref 10 dBm Att 30 4B SWT 10 ms

Span 100 MHz

(Plot 2.5.2 C1: Channel =1 2412MHz @ 802.11n-20)
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=3 |, M
20
30
40
./ \
o’ \“MWWMMWM
&0

EBEW 100 kH=z
VBW 300 kH=z

30 dB SWT 10 ms

10 MH=z/

Span 100 MHz

(Plot 2.5.2 C2: Channel =11 2462MHz (@ 802.11n-20)

802.11n-40 Test mode

The lowest and highest channels are tested to verify the band edge emissions.

A. Test Verdict:

Fr(el\(};g;l)c Y Delta Peak(:i(])a]j)and erission Detector zgl; Refer to Plot Verdict
Out of left side band

2398.837 -31.60 PK -20.00 | Plot2.5.2D1 Pass
Out of right side band

2490.600 -46.45 PK -20.00 | Plot 2.5.2D2 Pass
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B. Test Plots:

*REW 100 kHz Delta 2 [T1 ]
*WBW 300 kHz
Fef 20 dBm *ALL 30 dB SWT 10 m=
20 offget 1 4E
1 | X
L PH
oEE |
10 + i 1
M I"“{hp\‘
|- 2¢
30
4an
T e e
&
|70
=80
Center 2.39943697¢ GH=z 10 MH=z/ Span 100 MHz
(Plot 2.5.2 D1: Channel =3 2422MHz (@ 802.11n-40)
*RBW 100 kHz Delta 2 [T1 ]
*WBW 300 kHz
Ref 0 dBm *Att 30 dB SWT 10 ms
[s] Ooffpet 1 4B
. i[>
I arart
=, “‘MW
30
an

S0

100

Center 2.471 GH=z 10 MHz/ Span 100 MH=z

(Plot 2.5.2 D2: Channel =9 2452MHz (@ 802.11n-40)
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2.7 Conducted Emission
2.7.1 Requirement

According to FCC section 15.207, for an intentional radiator that 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 within the band 150kHz to 30MHz shall not exceed the limits in the following
table, as measured using a SOuH/50Q line impedance stabilization network (LISN).

Conducted Limit (dBpV)
Frequency range (MHz) ;
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
NOTE:

(a) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

2.7.2  Test Description

A. Test Setup:

= 40cm =« == §0cm =«

s B > o S S TN > Communication
L] [l 1
L] ¥ 1

Antenna+

(Wi-Fi Module)«

Pulse Limiter«

/_§\ Receiver+
Service /

Suppliere

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal reference
ground plane. EUT was connected to LISN and LISN was connected to reference Ground Plane. EUT
was 80cm from LISN. The set-up and test methods were according to ANSI C63.4:2009

The EUT is powered by a PC. The factors of the site are calibrated to correct the reading. During the
measurement, the EUT is activated and controlled by the Wi-Fi Service Supplier (SS) via a Common
Antenna.
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B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date
Test Receiver ROHDE&SCHWARZ ESCS30 A0304260 2013.06.10
LISN ROHDE&SCHWARZ ESH2-Z5 | A0304221 2013.06.10

The Cal. Interval was one year.

2.7.3 Test Result

The maximum conducted interference is searched using Peak (PK), if the emission levels more than
the AV and QP limits, and that have narrow margins from the AV and QP limits will be re-measured
with AV and QP detectors. Tests for both L phase and N phase lines of the power mains connected to
the EUT are performed. Refer to recorded points and plots below.

A. Test setup:
The EUT configuration of the emission tests is EUT .

B. Test Plots:
Marker: 181.5 kHz 37.39 dBuv
Delta Mk: 0 Hz 40.36 dB
Level [dBuV]
100
80
—
60
—
\\
40
\/\\l\/\« A A\ A
* \% WMMNI 'WUW
/\’\ e,
-10
150k 300k 500k 1M 2M 3M 5M ™ 10M 30M

Frequency [Hz]

MES 12-9480 L PK
MES 12-9480 L AV
LIM FCCB QP Voltage QP Limit
LIM FCCBAV Voltage AV Limit

(Plot A: L Phase)
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Conducted Disturbance at Mains Terminals
L Test Data
QP AV
Fr n L Measurem . Frequen | Limits | Measurem .
eque Limits ) Margin g Margin
cy (dBuV) ent Value (dB) cy (dBu | entValue (dB)
(MH2) H (dBpV) (MH2) | V) (dBpV)
0.1815 64.4 37.39 27.01 0.1815 54.4 17.50 36.90
5.6435 60 23.81 36.19 5.6435 50 22.81 21.19
16.934 60 45.30 14.70 16.934 50 44.22 5.78
L Test Curve
Marker: 16.934 MHz 40.76 dBuvV
Delta Mk: 0 Hz 9.24 dB
Level [dBuV]
100
80
—
60 \\
—
40 Q
20 /\V A"\ M/\ﬂ(Ml il s '
N/\/"'VJ\/'\/’J\\ " |
0 VAN A LN VR TN L T e
10 150k 300k 500k 1M 2M 3M 5M ™ 10M 30M
Frequency [Hz]
__MES 12-9480 N PK
MES 12-9480 N AV
LIM FCCBQP Voltage QP Limit
LIM FCC BAV Voltage AV Limit

(Plot B: N Phase)
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Conducted Disturbance at Mains Terminals

N Test Data
QP AV

F n — M rem . — Measureme .
re(;:]yue Limits :fi:alie © Margin | Frequency | Limits nt VL::lIue Margin

dBuVv dB MHz dBuVv dB
(MH2) (dBpv) (dBpV) (dB) (MHz) | (dBpV) (dBuV) (dB)
0.1870 64.20 40.10 24.10 0.1870 54.20 18.40 35.80
5.6435 60 23.80 36.20 5.6435 50 22.40 27.60
16.934 60 40.76 19.24 16.934 50 39.50 10.50

N Test Curve

Test Result: PASS
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2.8 Radiated Emission
2.8.1 Requirement

According to FCC section 15.247(c), radiated emission outside the frequency band attenuation below
the general limits specified in FCC section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in FCC section 15.205(a), must also comply with the
radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

M t
Frequency (MHz) | Field Strength (uV/m) | Field Strength (dBuV/m) Dfsi:l;t:eenzz?)
0.009 - 0.490 2400/F(kHz) 20l0og(2400/F(KHz))+80 300
0.490 - 1.705 24000/F(kHz) 201°g(2400%/ F(KHz))+4 30
1.705 - 30.0 30 201og(30)+40 30
30 - 88 100 40.0 3
88 -216 150 435 3
216 - 960 200 46.0 3
Above 960 500 54.0 3

Note:

1. For Above 1000MHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with a
peak detector function, corresponding to 20dB above the maximum permitted average limit.

2. For above 1000MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and
74dBuV/m@3m (PK)

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), also
should comply with the radiated emission limits specified in Section 15.209(a)(above table)

CCIC-SET/T (00) Page 61 of 74




\c-lc/ Report No.: SET2013-05672

2.8.2  Test Description

A. Test Setup:

(1) For radiated emissions from 9kHz to 30MHz

Turm Table+

E

= Elem =

AR |
e

Test Antenna Feceivers — Preamplifier+

(2) For radiated emissions from 30MHz tol1GHz

|

Tum Table«

AN
oy

Eeceivers — Preamplifier+
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(3) For radiated emissions above 1GHz

Test Antenna+

Wi
+
 SEEEEEE =

=< 1m ... dm =

AN
DN

- Eeceivers — Preamplifier+

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2009). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.4.

The EUT was powered by the PC. The Module is located in a 3m Semi-Anechoic Chamber; the
antenna factors, cable loss and so on of the site as factors are calculated to correct the reading. During
the measurement, the digital modulation operation of the hybrid system, with the frequency hopping
operation turned off, the EUT is activated and controlled by the PC, set to operate under WIFI test
mode.

For the Test Antenna:

(a) In the frequency range of 9kHz to 30MHz, magnetic field is measured with Loop Test Antenna.
The Test Antenna is positioned with its plane vertical at 1m distance from the EUT. The center of the
Loop Test Antenna is 1m above the ground. During the measurement the Loop Test Antenna rotates
about its vertical axis for maximum response at each azimuth about the EUT.

(b) In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground to determine the maximum value of the field strength. The
emission levels at both horizontal and vertical polarizations should be tested.
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B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date
Receiver R&S ESIB26 A0304218 2013.06.07
Full-Anechoic Chamber Albatross 12.8m*6.8m*6.4m A0412372 2013.06.07
Test Antenna - Bi-Log | Schwarzbeck VULB 9163 9163-274 2013.06.09
Test Antenna - Horn R&S BBHA 9120D 9120C-963 2013.06.09
Test Antenna - Horn R&S HF960 100150 2013.06.10
Test Antenna — Horn ETS UG-596A/U A0902607 2013.06.05
(18-25GHz)
Test Antenna -Loop Schwarzbeck HFH2-72 100047 2013.06.02
MITEQ 2013.06.05
Ampilier 1G~18GH R 25-S-42
mpilier 1G~18GHz &S AFS42-00101800 35
JS42-18002600-28 2013.06.05
Ampilier 18G~40GHz R&S SA 12111.0980.00
amplifier 20M~3GHz R&S PAP-0203H 22018 2013.06.10

The Cal. Interval was one year.

2.8.3 Test Result

According to ANSI C63.4 selection 4.2.2, because of peak detection will yield amplitudes equal to or
greater than amplitudes measured with the quasi-peak (or average) detector, the measurement data
from a spectrum analyzer peak detector will represent the worst-case results, if the peak measured
value complies with the quasi-peak limit, it is unnecessary to perform an quasi-peak measurement.
The measurement results are obtained as below:

E [dBHV/ m] :UR+ AT + AFactor [dB]; AT :LCable loss [dB]'Gpreamp [dB]

Ar: Total correction Factor except Antenna

Ug: Receiver Reading

Gpreamp: Preamplifier Gain

Aracior: Antenna Factor at 3m

Lcable 1oss: Cable loss

During the test, the total correction Factor AT and Ap,ctor Were built in test software.

Note: All radiated emission tests were performed in X, Y, Z axis direction. And only the worst axis

test condition was recorded in this test report.

The minimum clock frequency was 24MHz,the radiated frequency range from 9KHz to 25GHz.

Note: 1.The radiated measurement are performed the each test mode (b/g/n) and channel
(low/mid/high), the datum recorded below (802.11b mode,the middle channel) is the worst
case for all the test mode and channel.

2. ULTRA-BROADBAND ANTENNA for the radiation emission test below 1G.
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3. HORN ANTENNA for the radiation emission test above 1G.

For 9KHz to 30MHz

The test has been performed, and the Radiated Emission level is too low to the limit.

For 30MHz to 1000 MHz

Marker: 30 MHz 29.32 dBpV/m

Level [dBuVv/m]

80

70

60

50

40

30< 7777777777777 | WWWWW

20 VT

10

0

Frequency [Hz]

30M 50M 70M 100M 200M 300M 500M

700M 1G

MES 13-11503 H
LIM FCC CI.B F QP/AV FCC ClassB, field strength

(Plot A: 30MHz to 1GHz, Antenna Horizontal)
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Marker:

Level [dBuVv/m]

131.082164 MHz

32.56 dBuV/m

80

70

60

50

40
e
<f\> [N Ll!ﬂw/&wwwm
; M %W S
20 17 T
10
0 30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
MES 13-11503 V
LIM FCC CI.B F QP/AV FCC ClassB, field strength
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
131.41 2928 | NNA | N.A N.A 435 N.A 72 Vertical PASS
(Plot B: 30MHz to 1GHz, Antenna Vertical)
For 1GHz to 25GHz
ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11b--2412MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier
1 *2412.00 |109.22| PK / / 1.00 H 118 112.62 28.3 4.9 -36.6
1 *2412.00 | 98.59 | AV / / 1.00 H 118 101.99 | 283 4.9 -36.6
2 4824.00 |5221| PK | 74.00 | 21.79 1.00 H 24 49.01 32.7 7.0 -36.5
2 4824.00 |146.77| AV | 54.00 7.23 1.00H 24 43.57 32.7 7.0 -36.5
3 7236.00 |51.18| PK | 74.00 | 22.82 1.00 H 107 41.78 35.8 8.9 -35.3
3 7236.00 143.99| AV | 54.00 10.01 1.00 H 107 34.59 35.8 8.9 -35.3
4 9648.00 |[50.78| PK | 74.00 | 23.22 1.00 H 39 38.18 37.2 10.2 -34.8
4 9648.00 [45.16 | AV | 54.00 8.84 1.00H 39 32.56 37.2 10.2 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3M (802.11b--2412MHz)

Frequency Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2412.00 |109.75| PK / / 1.00V 109 113.15 28.3 4.9 -36.6
1 *2412.00 | 99.68 | AV / / 1.00 V 109 103.08 28.3 4.9 -36.6
2 4824.00 |52.66| PK | 74.00 | 21.34 1.00 V 62 49.46 32.7 7.0 -36.5
2 4824.00 146.13| AV | 54.00 7.87 1.00V 62 42.93 32.7 7.0 -36.5
3 7236.00 |51.55| PK | 74.00 | 22.45 1.00 V 349 42.15 35.8 8.9 -35.3
3 7236.00 | 442 | AV | 54.00 9.80 1.00 V 349 34.80 35.8 8.9 -35.3
4 9648.00 {5515 PK | 74.00 18.85 .00V 211 42.55 37.2 10.2 -34.8
4 9648.00 | 46.5 | AV | 54.00 7.50 1.00V 211 33.90 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11b--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2437.00 |107.59] PK / / 1.00 H 202 110.79] 28.3 5.1 -36.6
1 *2437.00 | 99.81] AV / / 1.00 H 202 103.01] 28.3 5.1 -36.6
2 4874.00 | 53.53] PK | 74.00 | 20.47 1.00 H 187 50.13] 323 7.6 -36.5
2 4874.00 | 48.03] AV | 54.00 5.97 1.00 H 187 44.63] 323 7.6 -36.5
3 7311.00 54.61] PK | 74.00 19.39 1.00 H 107 45.21] 36.1 8.6 -35.3
3 7311.00 | 48.62| AV | 54.00 5.38 1.00 H 107 39.22] 36.1 8.6 -35.3
4 9748.00 | 50.31] PK | 74.00 | 23.69 1.00 H 144 37.71] 37.2 10.2 -34.8
4 9748.00 | 43.41] AV | 54.00 10.59 1.00 H 144 30.81] 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3M (802.11b--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2437.00 |108.68] PK / / 1.00V 104 111.88 28.3 5.1 -36.6
1 *2437.00 | 97.88] AV / / 1.00 V 104 101.08 | 28.3 5.1 -36.6
2 4874.00 | 51.82 PK | 74.00 | 22.18 1.00 V 304 48.42 323 7.6 -36.5
2 487400 | 4798 AV | 54.00 6.02 .00V 304 44 .58 323 7.6 -36.5
3 7311.00 | 49.82| PK | 74.00 | 24.18 1.00V 203 40.42 36.1 8.6 -35.3
3 7311.00 | 47.30f AV | 54.00 6.70 1.00 V 203 37.9 36.1 8.6 -35.3
4 9748.00 | 49.45 PK | 74.00 | 24.55 1.00 V 172 36.85 37.2 10.2 -34.8
4 9748.00 | 44.56) AV | 54.00 9.44 1.00 V 172 31.96 37.2 10.2 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11b--2462MHz)

Frequency Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2462.00 |111.57] PK / / 1.00 H 325 114.87 28.6 4.7 -36.6
1 *2462.00 |100.29] AV / / 1.00 H 325 103.59 28.6 4.7 -36.6
2 4924.00 | 52.57 PK | 74.00 | 21.43 1.00 H 311 48.77 33 7.0 -36.2
2 4924.00 | 47.61] AV | 54.00 6.39 1.00 H 311 43.81 33 7.0 -36.2
3 7386.00 | 50.57| PK | 74.00 | 23.43 1.00 H 330 41.17 36.2 8.5 -35.3
3 7386.00 | 47.17] AV | 54.00 6.83 1.00 H 330 37.77 36.2 8.5 -35.3
4 9848.00 52.1] PK | 74.00 | 21.90 1.00 H 42 39.50 37.2 10.2 -34.8
4 9848.00 | 49.17] AV | 54.00 4.83 1.00 H 42 36.57 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M

(802.11b--2462MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. . .
(MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2462.00 (112.81| PK / / 1.00 V 34 116.11 28.6 4.7 -36.6
1 *2462.00 1100.16| AV / / 1.00 V 34 103.46 | 28.6 4.7 -36.6
2 4924.00 | 51.09] PK | 74.00 2291 1.00 V 55 47.29 33 7.0 -36.2
2 4924.00 | 44.18 AV | 54.00 9.82 1.00 V 55 40.38 33 7.0 -36.2
3 7386.00 | 51.47 PK | 74.00 22.53 1.00 V 258 42.07 36.2 8.5 -35.3
3 7386.00 | 48.32]| AV | 54.00 5.68 1.00 V 258 38.92 36.2 8.5 -35.3
4 9848.00 | 50.94 PK | 74.00 23.06 1.00 V 254 38.34 37.2 10.2 -34.8
4 9848.00 | 48.59 AV | 54.00 541 1.00 V 254 35.99 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11g--2412MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2412.00 1109.83] PK / / 1.00H 19 113.13 28.3 5.0 -36.6
1 *2412.00 1100.09] AV / / 1.00 H 19 103.39 | 28.3 5.0 -36.6
2 4824.00 | 5291 PK | 74.00 | 21.09 1.00 H 321 49.11 32.7 7.3 -36.2
2 4824.00 | 47.76) AV | 54.00 6.24 1.00 H 321 43.96 32.7 7.3 -36.2
3 7236.00 | 51.69] PK | 74.00 | 22.31 1.00 H 207 42.29 35.8 8.9 -35.3
3 7236.00 | 48.53] AV | 54.00 5.47 1.00H 207 39.13 35.8 8.9 -35.3
4 9648.00 | 50.60 PK | 74.00 234 1.00 H 304 38 37.2 10.2 -34.8
4 9648.00 | 44.89] AV | 54.00 9.11 1.00 H 304 32.29 37.2 10.2 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11g--2412MHz)

Frequency Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2412.00 | 107.2] PK / / 1.00V 174 110.5 28.3 5.0 -36.6
1 *2412.00 | 96.52| AV / / 1.00 V 174 99.82 28.3 5.0 -36.6
2 4824.00 | 53.92 PK | 74.00 | 20.08 1.00V 68 50.12 32.7 7.3 -36.2
2 4824.00 | 47.98 AV | 54.00 6.02 1.00 V 68 44.18 32.7 7.3 -36.2
3 7236.00 | 52.57| PK | 74.00 | 21.43 1.00 V 169 43.17 35.8 8.9 -35.3
3 7236.00 | 48.03] AV | 54.00 5.97 1.00 V 169 38.63 35.8 8.9 -35.3
4 9648.00 | 50.67 PK | 74.00 | 2333 1.00 V 298 38.07 37.2 10.2 -34.8
4 9648.00 | 47.41] AV | 54.00 6.59 1.00 V 298 34.81 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11g--2437MHz)

Frequency Emssion Limit | Margin Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2437.00 |108.51] PK / / 1.00 H 54 111.71 28.3 5.1 -36.6
1 *2437.00 | 97.96 AV / / 1.00 H 54 101.16 28.3 5.1 -36.6
2 487400 | 51.63| PK | 74.00 | 22.37 1.00H 117 48,23 32.8 7.1 -36.5
2 4874.00 | 47.40, AV | 54.00 6.6 1.00 H 117 44.00 32.8 7.1 -36.5
3 7311.00 50.060 PK | 74.00 | 23.94 1.00H 328 40.66 36.1 8.6 -35.3
3 7311.00 | 4531 AV | 54.00 8.69 1.00 H 328 3591 36.1 8.6 -35.3
4 9748.00 | 51.54/ PK | 74.00 | 22.46 1.00H 19 38.94 37.2 10.2 -34.8
4 9748.00 | 4548 AV | 54.00 8.52 1.00H 19 32.88 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11g--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. . .
(MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2437.00 |108.74/ PK / / 1.00V 122 111.94 28.3 5.1 -36.6
1 *2437.00 | 98.30 AV / / 1.00 V 122 101.50 | 28.3 5.1 -36.6
2 4874.00 | 52.08 PK | 74.00 | 21.92 1.00 V 156 48.68 32.8 7.1 -36.5
2 487400 | 4747 AV | 54.00 6.53 1.00 V 156 44.07 32.8 7.1 -36.5
3 7311.00 | 50.50 PK | 74.00 23.5 1.00 V 98 41.10 36.1 8.6 -35.3
3 7311.00 | 46.55 AV | 54.00 7.45 1.00 V 98 37.15 36.1 8.6 -35.3
4 9748.00 | 50.06, PK | 74.00 | 23.94 1.00 V 197 37.46 37.2 10.2 -34.8
4 9748.00 | 45.390 AV | 54.00 8.61 1.00 V 197 32.79 37.2 10.2 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11g--2462MHz)

Frequency Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2462.00 |107.37] PK / / 1.00V 103 110.67 28.2 5.1 -36.6
1 *2462.00 |100.19] AV / / 1.00 V 103 103.49 28.2 5.1 -36.6
2 4924.00 | 51.85 PK | 74.00 | 22.15 1.00 V 342 48.05 33 7.0 -36.2
2 4924.00 | 45.02] AV | 54.00 8.98 1.00 V 342 41.22 33 7.0 -36.2
3 7386.00 | 51.28 PK | 74.00 | 22.72 1.00 V 179 41.88 36.2 8.5 -35.3
3 7386.00 | 46.48 AV | 54.00 7.52 1.00V 179 37.08 36.2 8.5 -35.3
4 9848.00 | 50.76] PK | 74.00 | 23.24 1.00 V 293 38.16 37.3 10.1 -34.8
4 9848.00 | 46.360 AV | 54.00 7.64 1.00 V 293 33.76 37.3 10.1 -34.8

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11g--2462MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. . .
(MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2462.00 |108.06 PK / / 1.00H 220 111.36 28.2 5.1 -36.6
1 *2462.00 | 98.58 AV / / 1.00H 220 101.88 28.2 5.1 -36.6
2 4924.00 | 52.37 PK | 74.00 | 21.63 1.00H 343 48.57 33 7.0 -36.2
2 4924.00 | 47.51] AV | 54.00 6.49 1.00 H 343 43.71 33 7.0 -36.2
3 7386.00 | 50.89] PK | 74.00 | 23.11 1.00H 135 41.49 36.2 8.5 -35.3
3 7386.00 | 47.12| AV | 54.00 6.88 1.00 H 135 37.72 36.2 8.5 -35.3
4 9848.00 | 49.47 PK | 74.00 | 24.53 1.00 H 177 36.87 37.3 10.1 -34.8
4 9848.00 | 44.48 AV | 54.00 9.52 1.00H 177 31.88 37.3 10.1 -34.8

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11n-20--2412MHz)

Frequency Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2412.00 |107.04) PK / / 1.00 H 71 110.34] 28.3 5.0 -36.6
1 *2412.00 | 97.11] AV / / 1.00 H 71 100.41] 28.3 5.0 -36.6
2 4824.00 519 PK | 74.00 | 22.10 1.00H 150 48.1] 32.7 7.3 -36.2
2 4824.00 | 46.17, AV | 54.00 7.83 1.00 H 150 42.37 32.7 7.3 -36.2
3 7236.00 | 51.29) PK | 74.00 | 22.71 1.00 H 337 41.89] 35.8 8.9 -35.3
3 7236.00 | 47.02] AV | 54.00 6.98 1.00 H 337 37.62] 35.8 8.9 -35.3
4 9648.00 | 50.57] PK | 74.00 | 23.43 1.00 H 12 37.97 372 10.2 -34.8
4 9648.00 | 45.26] AV | 54.00 8.74 1.00H 12 32.660 37.2 10.2 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11n-20--2412MHz)

Frequency Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2412.00 |109.76] PK / / 1.00V 189 113.06 28.3 5.0 -36.6
1 *2412.00 | 98.89] AV / / 1.00 V 189 102.19 28.3 5.0 -36.6
2 4824.00 | 51.36) PK | 74.00 | 22.64 1.00 V 96 47.56 32.7 7.3 -36.2
2 4824.00 | 45.25] AV | 54.00 8.75 1.00 V 96 41.45 32.7 7.3 -36.2
3 723600 | 51.53 PK | 74,00 | 22.47 1.00 V 233 42.13 358 8.9 -35.3
3 7236.00 | 48.54] AV | 54.00 5.46 1.00 V 233 39.14 35.8 8.9 -35.3
4 9648.00 | 49.65/ PK | 74.00 | 24.35 1.00V 304 37.05 37.2 10.2 -34.8
4 9648.00 | 45.88] AV | 54.00 8.12 1.00V 304 33.28 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M

(802.11n-20--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2437.00 |108.62] PK / / 1.00 H 349 111.82 28.3 5.1 -36.6
1 *2437.00 |100.00] AV / / 1.00 H 349 103.2 28.3 5.1 -36.6
2 4874.00 | 52.77 PK | 74.00 | 21.23 1.00 H 309 49.37 32.3 7.6 -36.5
2 4874.00 | 48.85] AV | 54.00 5.15 1.00H 309 45.45 323 7.6 -36.5
3 7311.00 | 51.96| PK | 74.00 | 22.04 1.00 H 188 42.56 36.1 8.6 -35.3
3 7311.00 | 49.37| AV | 54.00 4.63 1.00 H 188 39.97 36.1 8.6 -35.3
4 9748.00 | 51.06] PK | 74.00 | 22.94 1.00 H 74 38.46 37.2 10.2 -34.8
4 9748.00 | 46.72] AV | 54.00 7.28 1.00H 74 34.12 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11n-20--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2437.00 1109.48 PK / / 1.00 V 205 112.68 28.3 5.1 -36.6
1 *2437.00 | 99.25 AV / / 1.00 V 205 102.45] 28.3 5.1 -36.6
2 4874.00 | 53.76] PK | 74.00 | 20.24 1.00 V 262 50.36) 323 7.6 -36.5
2 487400 | 49611 AV | 54.00 4.39 1.00 V 262 46211 323 7.6 -36.5
3 7311.00 | 52.35| PK | 74.00 | 21.65 1.00 V 338 4295 36.1 8.6 -35.3
3 7311.00 | 46.58] AV | 54.00 7.42 1.00 V 338 37.18 36.1 8.6 -35.3
4 9748.00 | 51.200 PK | 74.00 | 22.80 1.00 V 152 38.6] 37.2 10.2 -34.8
4 9748.00 | 43.21] AV | 54.00 10.79 1.00 V 152 30.61] 37.2 10.2 -34.8
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11n-20--2462MHz)

Frequency Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2462.00 |109.44) PK / / 1.00 H 235 112.74) 28.2 5.1 -36.6
1 *2462.00 |100.23] AV / / 1.00 H 235 103.53] 28.2 5.1 -36.6
2 4924.00 | 52.65 PK | 74.00 | 21.35 1.00 H 104 48.85 33 7.0 -36.2
2 4924.00 | 46.98 AV | 54.00 7.02 1.00 H 104 43.18 33 7.0 -36.2
3 7386.00 | 51.87| PK | 74.00 | 22.13 1.00 H 329 4247 36.2 8.5 -35.3
3 7386.00 | 46.87] AV | 54.00 7.13 1.00 H 329 3747 36.2 8.5 -35.3
4 9848.00 | 5297, PK | 74.00 | 21.03 1.00 H 190 40.37] 373 10.1 -34.8
4 9848.00 | 47.31] AV | 54.00 6.69 1.00 H 190 3471 373 10.1 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (802.11n-20--2462MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. . .
(MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2462.00 |109.87| PK / / 1.00V 176 113.17 28.2 5.1 -36.6
1 *2462.00 1100.14] AV / / 1.00 V 176 103.44 | 28.2 5.1 -36.6
2 4924.00 | 50.71 PK | 74.00 | 23.29 1.00 V 117 46.91 33 7.0 -36.2
2 4924.00 | 45.24) AV | 54.00 8.76 1.00 V 117 41.44 33 7.0 -36.2
3 7386.00 | 52.17] PK | 74.00 | 21.83 1.00 V 294 42.77 36.2 8.5 -35.3
3 7386.00 | 48.22| AV | 54.00 5.78 1.00 V 294 38.82 36.2 8.5 -35.3
4 9848.00 | 50.26) PK | 74.00 | 23.74 1.00 V 84 37.66 37.3 10.1 -34.8
4 9848.00 | 44.33] AV | 54.00 9.67 1.00 V 84 31.73 37.3 10.1 -34.8

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11n-40--2422MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2422.00 |106.34 PK / / 1.00 H 33 109.64 | 28.3 5.0 -36.6
1 *2422.00 | 95.83] AV / / 1.00H 33 99.13 28.3 5.0 -36.6
2 4844.00 | 5294 PK | 74.00 | 21.06 1.00 H 155 49.14 32.7 7.3 -36.2
2 4844.00 | 47.58 AV | 54.00 6.42 1.00 H 155 43.78 32.7 7.3 -36.2
3 7266.00 | 52.42] PK | 74.00 | 21.58 1.00H 193 43.02 35.8 8.9 -35.3
3 7266.00 | 49.64] AV | 54.00 4.36 1.00H 193 40.24 35.8 8.9 -35.3
4 9688.00 | 49.700 PK | 74.00 243 1.00 H 330 37.1 37.2 10.2 -34.8
4 9688.00 | 42.89] AV | 54.00 11.11 1.00 H 330 30.29 37.2 10.2 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11n-40--2422MHz)

Frequency Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2422.00 | 104.6) PK / / 1.00V 31 107.9 28.3 5.0 -36.6
1 *2422.00 | 96.02] AV / / 1.00 V 31 99.32 28.3 5.0 -36.6
2 4844.00 | 48.85 PK | 74.00 | 25.15 1.00 V 218 45.05 32.7 7.3 -36.2
2 484400 | 4449 AV | 54.00 9.51 1.00 V 218 40.69 327 7.3 -36.2
3 7266.00 | 48.76| PK | 74.00 | 25.24 1.00 V 351 39.36 358 8.9 -35.3
3 7266.00 | 44.01] AV | 54.00 9.99 1.00 V 351 34.61 35.8 8.9 -35.3
4 9688.00 | 49.16)f PK | 74.00 | 24.84 1.00 V 260 36.56 37.2 10.2 -34.8
4 9688.00 | 45.11] AV | 54.00 8.89 1.00 V 260 32.51 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M

(802.11n-40--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2437.00 1106.03] PK 1.00 H 171 109.23 28.3 5.1 -36.6
1 *2437.00 | 99.27] AV / / 1.00 H 171 102.47 28.3 5.1 -36.6
2 4874.00 | 50.87) PK | 74.00 | 23.13 1.00 H 39 47.47 32.3 7.6 -36.5
2 4874.00 | 43.83] AV | 54.00 10.17 1.00 H 39 40.43 323 7.6 -36.5
3 7311.00 | 49.83| PK | 74.00 | 24.17 1.00 H 111 40.43 36.1 8.6 -35.3
3 7311.00 | 40.95| AV | 54.00 13.05 1.00 H 111 31.55 36.1 8.6 -35.3
4 9748.00 | 49.000 PK [ 74.00 | 25.00 1.00 H 68 36.4 37.2 10.2 -34.8
4 9748.00 | 42.72| AV | 54.00 11.28 1.00 H 68 30.12 37.2 10.2 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11n-40--2437MHz)

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2437.00 |105.82| PK / / 1.00 V 316 109.02 | 283 5.1 -36.6
1 *2437.00 | 97.53] AV / / 1.00 V 316 100.73 28.3 5.1 -36.6
2 4874.00 | 51.72] PK | 74.00 | 22.28 1.00 V 326 48.32 323 7.6 -36.5
2 487400 | 4778 AV | 54,00 6.22 1.00V 326 44 38 323 7.6 -36.5
3 7311.00 | 48.63| PK | 74.00 | 25.37 1.00 V 164 39.23 36.1 8.6 -35.3
3 7311.00 | 4349 AV | 54.00 10.51 1.00 V 164 34.09 36.1 8.6 -35.3
4 9748.00 | 50.13] PK | 74.00 | 23.87 1.00 V 94 37.53 37.2 10.2 -34.8
4 9748.00 | 45.02] AV | 54.00 8.98 1.00 V 94 32.42 37.2 10.2 -34.8
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11n-40--2452MHz)

Frequency Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier

1 *2452.00 |106.44) PK / / 1.00 H 315 109.64 | 28.2 5.2 -36.6
1 *2452.00 | 94.67| AV / / 1.00 H 315 97.87 28.2 5.2 -36.6
2 4904.00 | 50.42] PK | 74.00 | 23.58 1.00 H 186 46.62 33 7 -36.2
2 4904.00 | 46.200 AV | 54.00 7.80 1.00 H 186 42.4 33 7 -36.2
3 7356.00 | 49.46| PK | 74.00 | 24.54 1.00 H 96 40.06 36.2 8.5 -35.3
3 7356.00 | 45.61] AV | 54.00 8.39 1.00 H 96 36.21 36.2 8.5 -35.3
4 9808.00 | 50.57 PK | 74.00 | 23.43 1.00 H 281 37.97 37.3 10.1 -34.8
4 9808.00 | 45.21] AV | 54.00 8.79 1.00 H 281 32.61 37.3 10.1 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11n-40--2452MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna | Cable Pre-

No. (MHz) Level (dBuV/m)| (dB) Height Angle Value | Factor | Factor | amplifier
1 *2452.00 |105.43] PK / / 1.00V 73 108.63 | 28.2 52 -36.6
1 *2452.00 | 95.41] AV / / 1.00V 73 98.61 28.2 5.2 -36.6
2 4904.00 | 50.59 PK | 74.00 | 23.41 1.00 V 157 46.79 33 7 -36.2
2 4904.00 | 47.24] AV | 54.00 6.76 1.00 V 157 43.44 33 7 -36.2
3 7356.00 | 48.95 PK | 74.00 | 25.05 1.00V 203 39.55 36.2 8.5 -35.3
3 7356.00 | 41.58 AV | 54.00 12.42 1.00 V 203 32.18 36.2 8.5 -35.3
4 9808.00 | 49.36) PK | 74.00 | 24.64 | 1.00V 274 36.76 373 10.1 -34.8
4 9808.00 | 44.300 AV | 54.00 9.70 1.00 V 274 31.7 373 10.1 -34.8

REMARKS: 1. Emission level (dBuV/m) =Raw Value (dBuV) +Antenna Factor (dB/m) + Cable

Factor (dB) +Pre-amplifier Factor
2. The other emission levels were very low against the limit.

3. The other emission levels were very low against the limit.

4. Margin value = Limit value- Emission level.

5. The limit value is defined as per 15.247

6. “ * “: Fundamental frequency

** END OF REPORT **
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