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1. GENERAL INFORMATION

1.1 EUT Description

EUTTYpe ..o : Smart Wireless Gateway

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

Hardware Version................ : N/A

Software Version................. : N/A

Frequency Range.................. : 802.11b/g/n-20MHz: 2.412GHz - 2.462GHz
Channel Number .................. . 802.11b/g/n-20MHz: 11

Modulation Type.......c..cc..c..... . DSSS (802.11b), OFDM (802.11g/n)
Antenna Type .......cocvvvevveenne . External Antenna

Antenna Gain .........c.cceeeennene : 3dBi

Note 1. The EUT is Smart wireless Gateway, it contains WIFI 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) (1<=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.

1.2 Support Equipment

No. Equipment Brand Name | Model Name Manufacturer Serial No.
1 Notebook DELL PP11L DELL H5914A03

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 Radio Frequency Devices
Subpart C 2012 quency

American National Standard for Testing

2 ANSI €63.10 2009 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
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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

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.10 2009.

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 Items Mode Data Rate | Channel

11b/DSSS 11 Mbps 1/6/11

Peak Conducted Output Power
Power Spectral Density

6dB Bandwidth 119/OFDM 54 Mbps 1/6/11
Spurious RF conducted emission

Radiated Emission 9kHz~1GHz&

Radiated Emission 1GHz~10th Harmonic

11n(20MHz)/OFDM | 72Mbps | 1/6/11

11b/DSSS 11 Mbps 1/11

Band Edge 119g/OFDM 54 Mbps 1/11

11n(20MHz)/OFDM | 72Mbps |  1/11

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
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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.

IC-Registration No.: 11185A-1

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
by Certification and Engineering Bureau of Industry Canada for the performance of radiated
measurements with Registration No. 11185A-1 on July. 15, 2013, valid time is until July. 15, 2016.
1.4.2  Test Environment Conditions

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

Temperature (<C): 15C-35<T
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. Gain(dBi)
1 Smart Wireless Gateway External 3.0

2.1.3 Result: comply

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.

CCIC-SET/T (00) Page 8 of 67




(S

w Report No.: SET2014-01535

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
Spectrum ]
analyzer \
N

(Test Module)

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

The EUT (Equipment under the test) 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 as the factor is
calibrated to correct the reading, all test result in Spectrum analyzer.

B. Equipments List:

Description Manufacturer Model Serial No. Cal.Due Date
Spectrum Analyzer R&S FSP40 1164.4391.40 2014.06.10

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:
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Frequency Measured Output Limits
h I Ref Pl Resul
Channel | \Hz) | Peak Power(@am) | Reer POt e esult
1 2412 17.29 Plot 2.2 A 30 PASS
2437 17.44 Plot2.2B 30 PASS
11 2462 17.39 Plot2.2C 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.

B. Test Plots:
RBEW 1 MH=z Marker 1 [T1 1]
WBW 3 MHz 9.35 dBm
Ref Z0.5 dBm Rttt 30 dB SWT Z.5 ms 2.413360000 GHz
offset 0.5 dB 1
10 S
|
| F,;—ﬂ’_ ——
10
mE 70
30
-40
- 50
-60
70
Center 2.412Z GHz 2 MHz/ Span 20 MHz
Tx Channel
Bandwidth S9.56 MH=z FPower 17.29 dBm

(Plot 2.2 A: Channel 1: 2412MHz @ 802.11b)

REW 1 MHz Marker 1 [T1 ]
VBW 32 MHz 9,70 dBm

Ref 2Z0.5 dBm Att 30 dB SWT Z.5 ms 2.437040000 GHz
offset 0.5 dB I
10 o
]
] el
B //frf‘¢ﬂ~f it

ane”]

2
&= |7

Center 2.437 GHz 2 MHz/ Span 20 MHz

Tx Channel
Bandwidth 10.28 MH= Power 17.44 dBm

(Plot 2.2 B: Channel 6: 2437MHz @ 802.11b)
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®

REW 1 MHz

Marker 1 [T1

VEW 3 MHz %.5% dBm
Ref Z0.5 dBm Rttt 30 dB SWT Z.5 ms 2.463360000 GHz
offset 0.5 dB 1
10 e —— —
e ———
,H—ﬂ__if [
|, ’Hﬂﬁﬂf —hm—mn
10
vreu il el
30
40
50
F—50
70
Center 2.462 GHz 2 MHz/ Span 20 MHz
Tx Channel
Bandwidth 9.44 MH= Power 17.329 dBm

(Plot 2.2 C: Channel 11: 2462MHz @ 802.11b)

2.2.3.2 802.11g Test mode

A. Test Verdict:

Frequenc Measured Output Limits
Channel (I\(jIHz) y e — dlgm) Refer to Plot (dBm) Result
1 2412 16.49 Plot 2.2 D 30 PASS
6 2437 16.33 Plot 2.2 E 30 PASS
11 2462 16.30 Plot2.2 F 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.

B. Test Plots:

®

Ref Z0.5 dBm

AtT 30 dB

REW 1 MHz
VBW 3 MHz
SWT 2.5 ms

Marker 1 [T1
7.21 dBm
2.417840000 GHz

Offset 0.5

(B

IJ_A'J\mﬂﬁvAwduh'Aﬁ—-Aﬂﬂﬁfhﬂhﬂﬁﬂdb—miﬁyﬂ_

e

T

Center 2Z.412 GHz

Tx Channel
Bandwidth

2 MHz/

16.56 MH=zZ

FPower

Span 20 MHz

16.45 dBm

(Plot 2.2 D: Channel 1: 2412MHz @ 802.119)
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Ref 20.5 dBm

Att 30 dB

RBW 1 MHz
VBW 3 MHz
SWT 5 ms

Marker 1 [T1 ]

7.14 dBEm

2.435%120000 GHz

offislet 0.5

dB

]

J«MAM*AAMMMWNWWWMAANHUN-UM—J&—«LMAMNMVWLIMMMLH&—_—&HFL‘Mn»MWMw_;

.‘L\.l.

T

R

Center Z2.437 GHz 2 MHz/ Span 20 MHz
Tx Channel
Bandwidth le.56 MHz Fower 16.33 dBm
(Plot 2.2 E: Channel 6: 2437MHz @ 802.119)
REW 1 MHz Marker 1 [T1
VBW 3 MH=z 6.81 dBm
Ref 20.5 dBm htt 30 dB SWT 2.5 ms 2.458120000 GHz
Offlslet 0.5 dB
10 1
"_,/"""' v il dai :' s sk amin e e e TN R i ee AT R R R P PN L
-0 "
fﬁ"é’w \“\
vrewill S

Center 2.462 GH

Tx Channel
Bandwidth

z

16.52 MH=z

2 MHz/

Power

Span 20 MHz

16.30 dBm

(Plot 2.2 F:  Channel 11: 2462MHz @ 802.119)
2.2.3.3 802.11n-20MHz Test mode

A. Test Verdict:

Frequenc Measured Output Limits
Channel (I\chHz) y Sk P dEE)m) Refer to Plot (dBm) Result
1 2412 15.49 Plot 2.2 G 30 PASS
6 2437 15.40 Plot2.2 H 30 PASS
11 2462 15.55 Plot 2.2 | 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.

B. Test Plots:
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Ref

20.5 dBm

RBW 1 MHz
VBW 3 MHz
SWT 2.5 ms

Marker 1 [T1 ]

6.40 dBm
Z2.413280000 GHz

ALT 30 dB

ffs)

fB

Center Z2.412Z GHz

2 MHz/ Span Z0 MHz

Tx Channel

Bandwidth

Ref

20.5 dBm

17.72 MH=z 15.49 dBm

(Plot 2.2 G:  Channel 1: 2412MHz @ 802.11n20)

RBW 1 MH=z
VEW 3 MH=z
SWI 2.5 ms

Power

Marker 1 [T1 ]

5.13 dBm
Z.438360000 GHz

Att 30 dB

oifset

0.5 dB

1

qrw—ﬁa—dumﬂnﬁwxfm~r--n—«nA»uﬁ‘ﬁ;x,vznw~¢nn—~ﬁwvh~y~m4—NNAMHAA,

o,

Center 2.437 GHz

2 MHz/ Span 20 MHz

Tx Channel

Bandwidth

®

Ref 20.5 dBm

17.84 MH= Power 15.40 dBm

(Plot 2.2 H: Channel 6: 2437MHz @ 802.11n20)

Offg

REW 1 MH=z Marker 1 [T1
VBW 3 MHz 65.01 dBm
Att 30 dB SWT 2.5 ms 2.467120000 GH=
5 dB

Center Z.46Z GHz

Tx Channel
Bandwidth

2 MHz/ Span 20 MHz

17.76 MH=z Fower 15.55 dBm

(Plot 2.2 I: Channel 11: 2462MHz @ 802.11n20)
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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:

o] (1 O

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.

C. Equipments List:

Description Manufacturer Model Serial No. Cal.Due Date
Spectrum Analyzer R&S FSP40 1164.4391.40 2014.06.10

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:
Frequency | 6 dB Bandwidth _—
h I Ref Pl L kH Resul
Channe (MH2) (MH2) efer to Plot imits(kHz) esult
1 2412 9.56 Plot 2.3 A >500 PASS
6 2437 10.28 Plot 2.3 B >500 PASS
11 2462 9.44 Plot 2.3 C >500 PASS
B. Test Plots:

®

20 Offset dB Marker| 1l [T1
-3} 82 dBm
10 407040000 GH
. 2 Delta I [T1 ]
L rx] Hxﬁr —-0L40 dB
- h s a0 A,
=D 0 T Wv TAS A by AT T EoUTOUDOT MHEZ
D1 -3, g "“‘\M
| . g 1

Ref 20 dBm

Att 30 dB

REW 100 kHz
VBW 300 kHz
SWT 2.5 ms

Marker 2 [T1 ]
2.07
2.411400000

dBm
GH=z

™

M

™

-80

Center 2.412 GHz

2 MHzZ/

Span 20

(Plot 2.3 A: Channel 1: 2412MHz @ 802.11b)

MHZ
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RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 2.03 dBm
Ref 20 dBm Att 30 dB SWT 2.5 ms 2.434800000 GHz
20 Offset 0. dB Marker| 1l [T1l
=31 86 dBm
10 432160000 GH
2 Delta [1I [T1 ]
J -0fe9 dB
0 A bl s, AW Lo ZEUUT0PUT MHEZ
D1 73.9;,\',@5./\” km,u\,%
B A N
v \\W\\
/30 \
|40
|50
€60
|- 70
-80
Center 2.437 GHz 2 MHz/ Span 20 MHz

(Plot 2.3 B: Channel 6: 2437 MHz @ 802.11b)

RBW 100 kHz Marker 2 [T1 ]

VBW 300 kHz 2.54 dBm
Ref 20 <dBm Attt 30 dB SWT 2.5 ms 2.462720000 GHz
20 Offget 0. dB Marker| 1 [T1

-3L37 dBm

10 457240000 EH

> Delta 1 [T1 ]

I -0Lz2 dB
0 T Y AMA“'"\"' Galmatitva 1 v T T TOOO DO M

D1 ‘3-45”?&?;‘-'“/\'\»’"‘”’" WV.-\M.

|10 N,M(V,d"‘” \N'}\
| -20 /u"{ \\_
\t\‘
40
|- 50
60
--70
-80
Center 2.462 GHz 2 MH=zZ/ Span 20 MH=z

(Plot 2.3 C: Channel 11: 2462MHz @ 802.11b)
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2.3.3.2 802.11g Test mode

A. Test Verdict:

®

REBW 100 kH=z

Marker 2 [T1 ]

Frequency | 6 dB Bandwidth Limits
h I Ref Pl Resul
Channe (MH2) (MH2) efer to Plot (kH2) esult
1 2412 16.56 Plot 2.3 D >500 PASS
6 2437 16.56 Plot2.3 E >500 PASS
11 2462 16.52 Plot 2.3 F >500 PASS
. Test Plots:

VBW 300 kH=z -2.39 dBm
Ref 10 dBm Att 30 dB SWT 2.5 ms 2.413280000 GHz
10 Cffpet O. dB Marker| 1 [T1
-8L00 dBm
Lo 403720000 cH
Dedtg [l 1
Ml aiwiap g ,««AAMA\J\/\M A o
[712] D1 —©.39 dbm tHy x

10

“ﬁ_‘ﬁ_1;

\“ Lb.bbUUUUJKJ FMHZ

\

-90

Center 2.412 GHz 2 MH=zZ/ Span 20 MH=z

(Plot 2.3 D: Channel 1: 2412MHz @ 802.119)
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® REW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -2.92 dBm
Ref 10 dBm Att 30 dB SWT 2.5 ms 2.438280000 GHz
10 Cffpet O. dB Marker| 1 [T1
9115 dBm
| o 4 onon cE
Dejta [ (71,10
A A A My AR UN Y
fviEw| Yol —35.92 dBm L &
10 !f l oL OUUUUJY: Tz
|20 M \
= k1) ‘\
—-40
50
|60
|70
| -a0
-90
Center 2.437 GHz 2 MH=z/ Span 20 MHz
(Plot 2.3 E: Channel 6: 2437MHz @ 802.119)
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -2.86 dbm
Ref 10 dBm Att 30 dB SWT 2.5 ms 2.463280000 GHz
10 Offyet O. dB Marker| 1 [T1
—7l66 dem
Lo 453760000 GH
Dejta [ [T1
o Sadad W, MMMW bs an
=T — —8.80 dPm I

1
w
1 Ly
J \ 10 [aanauaw (\U TIHZ
20

60

70

80

-90

Center 2.462 GHz 2 MHzZ/ Span 20 MHz

(Plot 2.3 F: Channel 11: 2462MHz @ 802.119)
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2.3.3.3 802.11n-20 Test mode
A. Test Verdict:
Frequency 6 dB Bandwidth Limits
h I Ref Pl Resul
Channe (MH2) (MH2) efer to Plot (kH2) esult
1 2412 17.72 Plot2.3G >500 PASS
6 2437 17.84 Plot 2.3 H >500 PASS
11 2462 17.76 Plot 2.3 1 >500 PASS
B. Test Plots:

®

Ref 10 dBm

Att 30 dB

RBW 100 kHz Marker 2

VBW 300 kHz
SWT 2.5 ms

[Tl 1

-3.56 dBm

2.413280000 GHz

10 Offpet 0. dB Marker| 1 [T1
-7L50 dBm
) Ad031 0000 GH
Delta [L [T1,]
o ol AN A s
g | PRV pof oMt o
10

7

[RAVAVAVE FRVAN)

\:Lliz

\

-5%0

Center 2.412 GHz

2 MHz/

Span 20 MH=z

(Plot 2.3 G: Channel 1: 2412MHz @ 802.11n-20)
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® RBW 100 kEz Marker 2 [T1 ]
VBW 300 kHz ~-3.24 dBm
Ref 10 dBEm Att 30 dB SWT 2.5 ms 2.438280000 GHz
10 Ooffset 0. dB Marker| 1l [T1l
-9l00 dBm
| o 422080000 =H
Dejta [ [T1,]
D1 -0.2/6 dEm LA L
l T/lecaduuuy UUKM:LZ
|- 40
|- 50
- 50
|70
- 80
-5%0
Center 2.437 GHz 2 MHz/ Span 20 MHz
(Plot 2.3 H: Channel 6: 2437MHz @ 802.11n-20)
® RBW 100 kHz Marker 2 [T1 |
VBW 300 kHz -3.29 dBm
Ref 10 dBm Att 30 dB SWT 2.5 ms 2.463230000 GHz
10 Cffpet 0. dB Marker| 1 [T1
5|29 dBm
-0 403120000 =H
WMM Mmml gl
J\Nj\r\ﬂ& dB
5. 7o gBm L A

j Bt

oUouw

40

-80

-50

Center 2.462 GHz 2 MH=z/

Span 20 MHz

(Plot 2.3 I:  Channel 11: 2462MHz @ 802.11n-20)
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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:

o] [} O

EUT

Spectrum Analyzer

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.Due Date
Spectrum Analyzer R&S FSP40 1164.4391.40 2014.06.10

2.4.3 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 (dBo) Verdict
1 2412 Plot 2.4 A -20 PASS
6 2437 Plot 2.4 B -20 PASS
1 2462 Plot 2.4 C -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 ~43.99 dBm
Ref 20 dBm Att 30 dB SWT 2.5 = 14.412720000 GHz
20 Offpet O. dB Marker( 1 [T1
~1L07 dBm
10 130000 oH
1
o DI — 1.0/ &Bm
10
=20 Dr —ZT.07 dpm
|30
40
F%WWWWMWW
M | PN Y (.1 | [T Y [
WIW 2 wr vy VY W b -'V "
|60
70
—&0

Start 30 MH=z

2.497 GHz/

Stop 25 GHz

(Plot 2.4 A: Channel = 1, 30MHz to 25GHz@ 802.11b)
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® EBW 100 kHz Marker 2 [T1 ]
YVBW 300 kHz -43.62 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 s 22.952460000 GH=z
20 Offset 0. dB Marker| 1 [T1
—-0L 52 dBm
e 2L.427120000 GHz
[y IEY| J
=0 !DJ. = Ua DI
|--10
=2 De—E 052 <fo
|- 20
|--40
Lrl,m.ﬂ.,',p\yq‘,uw N n)U"WWM
| YT A Bl b Akt sty b ALkrabp ,,‘v.\wm‘!ﬂ_b,“h
|--60
|- 70

Start 30 MHz

2.497 GHz/

Stop 25 GHz

(Plot 2.4 B: Channel = 6, 30MHz to 25GHz@ 802.11b)

® EBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -42.82 dBm
Ref 20.% dBm Att 30 dB SWT 2.5 = 21.504200000 GHz
z0 Offget 0.5 dB Marker| 1 [T1
-0L74 dBm
1o 2l.427120000 GHz
=) i
== o t—H g B
- 10
|-20 Dz =20- 74 cEm

40

bidin i, MJ&N&MMMM\MM@

Start 30 MHzZ

2.497 GHz/

Stop 25 GH:z

(Plot 2.4 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 Plot 2.4 D -20 PASS

6 2437 Plot 2.4 E -20 PASS

11 2462 Plot2.4 F -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 -44.76 dBm

Ref 10 dBm Att 30 4B SWT 2.5 s 22.003600000 GHz
10 offget 0. 4B Marker| 1l [T1

-3t49 dBm
o | 120000 GH

D1 -3.4[% dBm
|-10
|--20
D2 —23.49 dpm

30
|- 40

2
., WWMW\MM

-50

Start 30 MH=z

2.4597 GHz/

Stop 25 GHz

(Plot 2.4 D: Channel =1, 30MHz to 25GHz@ 802.119)
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® RBW 100 kHz Marker 2 [T1 ]
WBW 300 kHz -44.51 dBm
Ref 10 dBm Att 30 dB SWT 2.5 = 20.755100000 GH=z
10 Cffget 0.5 4B Marker| 1 [T1
-5L51 dBm
Lo 427120000 GH
il
D1 -5.5[1 dBm
B |,

20

D2 —25.51 dpm

50

. J WWMMMWM«J

|- 70

-380

-50

Start 30 MH=zZ 2.497 GHz/ Stop 25 GHz
(Plot 2.4 E: Channel = 6, 30MHz to 25GHz@ 802.119)
® EBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz —44.06 dBm
Ref 10 dBm ATt 30 dB SWT 2.5 s 20.705160000 GHz
10 Offset 0. dB Marker| 1 [T1
411 dem
Lo . 427120000 GH
D1 -4.11 dBm
/2= I I

--20

DZ —24.11 <dPm

-590

Start 30 MH=z 2.497 GHz/ Stop 25 GHz

(Plot 2.4 F: Channel = 11, 30MHz to 25GHz@ 802.119)
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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 Plot 2.4 G -20 PASS

6 2437 Plot 2.4 H -20 PASS

11 2462 Plot 2.4 1 -20 PASS
B. Test Plots:

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

®

RBW 100 kHz
VBW 300 kHz

Marker 2 [T1 ]

-43.56 dBm

Ref 10 <dBm Att 30 dB SWT 2.5 = 21.853780000 GHz
10 Offset 0. dB Marker| 1 [T1
—4L 01 <dBm
| o - 180000 GE
WDl -4.0[1 dBm
10
-20
D2 —24.01 dpm
20
40
B \}‘L«!l

-90

Start 30 MHz

2.497 GHz/

Stop 25 GHz

(Plot 2.4 G: Channel = 1, 30MHz to 25GHz@ 802.11n-20)
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® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -43.71 dBm
Ref 10 dBm Att 30 dB SWT 2.5 s 21.504200000 GHz
10 Cffpet 0. dB Marker| 1 [T1
—4l96 dBm
-0 4 120000 =H
1
D1 -4.9/6 dBm
=D

10

D2 —24.96 dPm

-40

b ) .,,,N\V\«.L\kwrlk.,,«f

| [
JJJ*AMWNJJVM¢W*U*¢Uthh“Lﬁﬂrwh¢muv‘bJ

AI.J.LI\. Ml

70

|50

-90

Start 30 MH=z 2.497 GHz/ Steop 25 GHz

(Plot 2.4 H: Channel = 6, 30MHz to 25GHz@ 802.11n-20)

® EBW 100 kHz Marker 2 [T1 ]
WBW 300 kHz —-44.77 dBm
Ref 10 dBm Att 30 dB SWT 2.5 s 20.705160000 GHz
10 Offgpet O. 4B Marker| 1l [T1
-4(21 dBm
o 4 427120000 =H
!lEE D1 —-4.2[1 dBm
= |,

D2 —24.21 dpm

- 30

Lo WWMMMW‘J

LYY,

|- 70

|50

-30

Start 30 MHz 2.497 GHz/ Stop 25 GHz

(Plot 2.4 I: Channel = 11, 30MHz to 25GHz@ 802.11n-20)
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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:

o] (1 O

EUT

Spectrum Analyzer

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.

Use the peak marker function to determine the maximum amplitude level.
10 If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

© oo N Uk wdE@m

C. Equipments List:

Description Manufacturer Model Serial No. Cal.Due
Date
Spectrum Analyzer R&S FSP40 1164.4391.40 | 2014.06.10
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2.5.3 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)
Limit
Channel Frequency (MHz) Measured PSD (dBm) Refer to Plot m Verdict
(dBm/3kHz)
1 2412 2.23 Plot25A 8 PASS
6 2437 2.44 Plot25B 8 PASS
11 2462 2.56 Plot25C 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:
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 2.23 dBm
Ref 20 dBm Att 30 dB SWT 2.5 ms 2.411370000 GHz
20 Offset 0. dB
!
paaxH| |, WJ\N"VW“ J\..mllo—m afin, .\/n_/\._.;w
J\“,)U’Jl"’ \"W\Jf\n\
| o] AR
J‘]"E}“ T
Cienter 2.412 GH=z 1.5 MEHz/ Span 15 MH=z

(Plot 2.5 A: Channel =1 @ 802.11b)
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Ref 20.5 dBm

Att 30

B

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 2.44 dBm

SWT 2.5 ms 2.4376%0000 GHz

10

20 Offpet 0. de

1
| | o poapdod A A b .nK Al ik
Al W 5

V\JNwAVWﬂ\\AJL“V”MNAKm

40

50

Center 2.437 GHz

1.5 MHz/

Span 15 MH=z

(Plot 2.5 B: Channel =6 @ 802.11b)

RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz 2.56 dBm
Ref 20 dBm Att 30 dB SWT 2.5 ms 2.461880000 GHz
20 Offget 0.5 dB
10
L
v 1= | o “.J-'\_,‘i_y"‘u‘u””‘""‘ o _— (VN "\N\/\W
20
30
F-40
50
|60
|70
-80
Center 2.462 GHz 1.5 MH=z/ Span 15 MH=z

(Plot 2.5 C: Channel =11 @ 802.11b)
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2.5.3.2 802.11g Test mode

A. Test Verdict:

Spectral power density (dBm)
Channel Frequency (MHz) Measured PSD (dBm) Refer to Plot Limit Verdict
(dBm/3kHz)
1 2412 -2.26 Plot 2.5 D 8 PASS
6 2437 -2.80 Plot25E 8 PASS
11 2462 -2.77 Plot25F 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:

® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -2.26 dBm

Ref 10 dBm Att 30 dB SWT 2.5 ms 2.413300000 GHz

| pledebast ool

/ \

-90

Center 2.412 GHz 2.5 MH=z/ Span 25 MH=z

(Plot 2.5 D: Channel =1 @ 802.119)
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€

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -2.80 dBm

Ref 10 dBm Att 30 dB SWT 2.5 ms 2.438300000 GH=z

10 Offpet 0. dB

= 1

m[ | proserdon i,
. \
v Y

oo \,

50

60

|70

-50

Center 2.437 GHz 2.5 MHzZ/ Span 25 MHz

(Plot 2.5 E: Channel = 6 @ 802.11g)

® EEBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -2.77 dBm

Ref 10 dBm Att 30 dB SWT 2.5 ms 2.463300000 GHz

10 Offpet 0.% dB

-0 1

/MWMWWM mewwwk
v N

[

il \

|- &0

|70

|- 680

-80

Center 2.462 GHz 2.5 MHz/ Span 25 MHz

(Plot 2.5 F: Channel = 11 @ 802.119)
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2.5.3.3 802.11n-20 Test mode

A. Test Verdict:

Spectral power density (dBm)

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

1 2412 -3.42 Plot2.5 G 8 PASS

6 2437 -3.21 Plot2.5 H 8 PASS

11 2462 -3.23 Plot2.5 | 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 100 kHz Marker 1 [T1 ]
VBW 300 kHz —3.42 dBm

Ref 10 dBm Att 30 dB SWT 2.5 ms 2.413300000 GH=z

10 offget 0.5 dB

s Wwwww&
L/ \
. \
e, L,

--50

-60

-0

-80

-50

Center 2.412 GHz 2.5 MHz/ Span 25 MHz

(Plot 2.5 G: Channel =1 @ 802.11n-20
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® REW 100 kHz Marker 1 [Tl ]
VBW 300 kHz ~3.21 dBm
Ref 10 dBm att 30 dB SWT 2.5 ms 2.438300000 GHz

10 Offget 0.5 dB

) \

W \

-60

--80

-50

Center 2.437 GHz 2.5 MHz/ Span 25 MH=z

(Plot 2.5 H: Channel = 6 @ 802.11n-20

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.23 dBm

Ref 10 dBm Att 30 dB SWT 2.5 ms 2.463300000 GH=z

10 offpet 0. dB

) 4

QR ] AV W 10 TP P PO .

f | \

o]

wﬁﬂ,ﬂ,n_/ \\

60

|80

-50

Center 2.462 GHz 2.5 MHZ/ Span 25 MH=z

(Plot 2.5 I: Channel =11 @ 802.11n-20
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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
AntennaA

'// Test Antenna
[

EUT

I |

=P

Turn Table

TR |
e e 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. Due
Date
Receiver R&S ESIB26 A0304218 2014.06.07
Full-Anechoic Chamber Albatross 12.8m*6.8m*6.4m A0412372 2014.06.07
Double ridge horn antenna R&S HF906 100150 2014.06.10
Ultra-wideband antenna R&S HL562 100089 2014.06.10
. MITEQ

Ampilier 1G~18GHz R&S AFS42-00101800 25-S-42 2014.06.05

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 [dBHV/m] =Ur+ A1+ Aractor [dB]; At =Lcable loss [dB]'Gpreamp [dB]
Aq: 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.
Detector i issi imi
Channel Frequency Reading | AT AFactor [ Emission Limit Verdict
(MHz2) UR (dB) | (dB@3m) E (dBpv/m)
PK/AV | (dBuV) (dBpv/m)
1 2398.996 PK 59.34 -31.7 28.3 55.94 74 Pass
1 2399.235 AV 50.14 -31.7 28.3 46.74 54 Pass
11 2486.987 PK 52.64 -29.45 29.2 52.39 74 Pass
11 2486.623 AV 49.49 -29.45 29.2 49.24 54 Pass
B. Test Plots:
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 59.34 dBuv
ERef 117 dBuv ALL 30 de SWIT 1% m= 2.398995680 GHz
Offget 0. dB Marker| 1 |[T1
110 108.071dBuv
214108516 Tz
100 f
VI

|20

/

|

a0

|

70

D1 74 dBpv

TN

l
|
|

L

20

Fl

Start 2.3 GHz

11.956 MH=zZ/

Stop 2.41956 GH=z

(Plot 2.6 Al: Channel = 1 Peak @ 802.11b)
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® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 50.14 dBpv
Ref 110 dBpv Att 20 dB SWT 15 ms 2.359234800 GHz
110 Offpet O dB Marker| 1 |[T1

102. _i«ip'\]
100 ANzE H

= 10
/
/
|

D1 54 dBuv

|50

ol

M. AR mnM
v

M Mm : A wuh

30

-z20

Fl

10

Start 2.3 GHz 11.95¢ MH=zZ/ Stop 2.41%56 GHz

(Plot 2.6 A2: Channel = 1 AVG @ 802.11b)

® REW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 52.64 dBuv
Ref 117 dBupv Att 30 dB SWT 5 ms 2.486987000 GHz
Off:_Let 0. dB Marker| 1 [T1
110 14 110.27 dBuv
WW’\M\A 2|. 461538000 GHz
*‘\.
|-100
= \\
50 "
i
| 50 \1
D1 74 dBpv \

o \
\

| <o MLN\ AVAVMY«JL e | ™ |

Fl
|20

Center 2.475525 GHz 4.55 MHz/ Span 45.5 MHzZ

(Plot 2.6 A3: Channel = 11 Peak @ 802.11b)
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802.11g

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 45.49 dBuv
Ref 117.5 dBpv ALt 20 dB SWT 5 ms 2.486623000 GHz
Offpet 0. dB Marker| 1 [T1
1o L 106.54 dBuv
’\‘/‘I‘M\A 21463145000 GHz
- w‘”‘wﬁ
N o
50 \\
50 \
|70 \
) “t
D1 54 dBpv vt”‘*
b H
|-=0
VIV Y W T R YN
|40
|20
¥
|20 i

Center 2.47952% GHz

A. Test Verdict:

4.55 MHz/

Span 45.5 MH=z

(Plot 2.6 A4: Channel = 11 AVG @ 802.11b)

Receiver Max.
Detector i issi imi
Channel Frequency Reading | AT AFactor [ Emission Limit Verdict
(MHz) UR (dB) | (dB@3m) E (dBv/m)

PK/AV | (dBuV) (dBpv/m)
1 2397.063 PK 62.01 -31.7 28.3 58.61 74 Pass
1 2399.133 AV 51.35 -31.7 28.3 47.95 54 Pass
11 2505.757 PK 54.54 | -29.45 29.2 54.29 74 Pass
11 2484.951 AV 48.68 | -29.45 29.2 48.43 54 Pass
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B. Test Plots:
® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 104.43 dBuv
Ref 117 dBuv Att 30 dB SWT 15 ms 2.413393976 GHz
Offset O B Marker| 2 [T[L
e 6p.p1 deuv
2l.3970p3003 cHE
1 PK
100
v iEw) )
-5 0
-8 0
D1 74 depv {
|70
2 L/
= J\,-U'TU"H
50 | NN |nll. AL MW‘I"NM
ot A P S U T PRI
|40
|30
w1
.o A
|
Start 2.3 GHz 11.5004032 MHz/ Stop 2.415004032 GHz
(Plot 2.6 B1: Channel = 1 Peak @ 802.119)
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 51.35 dBuv
Ref 110 dBuv Att 20 dB SWT 15 ms 2.399133476 GHz
110 Offpet O. dB Marker| 1 [T[L
95.87 dBuvV
100 414084000 GH

1

h
Mr
TED |, |

|50

D1 54 dBpv I

50 I} ’ll

e
.0 Lo ol by
u“mh,w¢Lqumh¢ﬁbM”“Mﬁ
|20
|20

1

10
Start 2.3 GHz 11.5004032 MHz/ Stop 2.415004032 GHz

(Plot 2.6 B2: Channel =1 AVG @ 802.119)
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® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 54.54 dBuv
Ref 117 dBuv Att 30 dB SWT 10 ms 2.505757000 GHz
Offpet 0. dB Marker| 1 [T1
| 110 104.p2 dgBuv
1 2l.463236p00 GHz
L hadod A,
| \
|50
50
D1 74 dB\V
70

L

|50

|30

Fl
|20 |

Center 2.48586 GHz 5.05 MHZ/ Span 50.5 MH=z

(Plot 2.6 B3: Channel = 11 Peak @ 802.119)

® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z 100.72 dBuv
Ref 110 denv Att 20 dB SWT 10 ms 2.460711000 GHz
110 offset O. dB Marker| 2 [T1

48.6%8 dERYV
4249071000 SH

D1 54 dBp
2
S0 1 1k 1

40

|30

20

Fl

10

Center 2.48G586 GHz 5.05 MH=z/ Span 50.5 MH=z

(Plot 2.6 B4: Channel = 11 AVG @ 802.119)
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802.11n-20

A. Test Verdict:

Receiver Max.
Frequency | Detector | Reading | AT | AFactor | Emission Limit _
Channel Verdict

(MHz) UR | (@B) |@B@3m)| E |(dBuvim) !

PK/AV | (dBuV) (dBpv/m)
1 2399.53 PK 60.80 [ -31.70 28.30 57.40 74 Pass
1 2398.37 AV 52.42 | -31.70 28.30 49.02 54 Pass
11 2488.28 PK 54,92 |-29.45 29.20 54.67 74 Pass
11 2488.28 AV 48.32 | -29.45 29.20 48.07 54 Pass

B. Test Plots:
<§§> RBW 100 kHz Marker 2 [T1 ]
WBW 300 kHz 60.80 dBuv

Ref 117 dBuv

Att 30 dB

SWT 15 ms

2.399527210 GHz

Ooffget 0.

110

Marker| 1 [T1

103 .

1 dBuv

100

2.4133825

|20

06 GHE

80

D1 74 dBpv

70

|60

A -ll

|
7

20

F1l

Start 2.3 GHz

11.54608 MHZ/

Stop 2.4154608 GHz

(Plot 2.6 C1: Channel = 1 Peak @ 802.11n-20)
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® RBW 100 kHz Marker 2 [T1 ]
WBW 300 kHz 52.42 dBuv
Ref 110 dBuv Att 20 dB SWT 1% ms 2.398372602 GH=z
110 Offpet O. 4B Marker| 1 [T1
47.19 dBuv

100 40 (=PIl =Rl =N Net=
&= |,

a0

|50

D1 54 dEnv

|40

30

|20

F1l

10

Start 2.3 GHz 11.54608 MHZ/ Stop 2.4154608 GHz

(Plot 2.6 C2: Channel = 1 AVG @ 802.11n-20)

® EBW 100 kHz Marker 2 [T1 ]
VBW 300 kH=z 54.52 dBpv
Ref 117 dBpv Att 30 dB SWT 10 ms 2.438284000 GHz
Offget 0. dB Marker| 1 [T1
10 103.40 dBuv

2-466973000 GHz

1
nﬂ,uﬂulnm

|90

50

D1l 74 dBRV
|70 \

60

Y i
| 50 WM}MJ\LL Ay A m.l.dL.I. A AT (Y

AU, AL
LA s R~

Fl

Center 2.48586¢ GHz 5.05 MHz/ Span 50.5 MHz

(Plot 2.6 C3: Channel = 11 Peak @ 802.11n-20)
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® REW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 48.32 dBpV
Ref 110 dBuv att 20 dB SWT 10 ms 2.488284000 GHz
110 Offpet O dB Marker| 1 [T1

100.p6 dBuvV
Ae07211000 oH

L

D1 54 dpy

|50

gw,
f

§

3

:

;

?

;

40

30

|20

Fl

10

Center 2.48586 GHz 5.05 MHzZ/ Span 50.5 MH=z

(Plot 2.6 C4: Channel = 11 AVG @ 802.11n-20)
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Conducted Band Edge Measurement

802.11b Test mode

A. Test Verdict:

Frf&‘ﬁ;)cy Dielfz Peak(;oB(L?)and emission Detector Z'(;I;né; Refer to Plot Verdict
Out of left side band
2398.576 -49.11 PK -20.00 Plot 2.6 E1 Pass
Out of right side band
2487.167 -58.50 PK -20.00 | Plot2.6 E2 Pass
B. Test Plots:

®

RBW 100 kHz Delta 2

[Tl ]

VBW 300 kHz -49.11 dB

Ref 10 dBm Att 30 dB SWT 15 ms -12.932000000 MHZ
10 Offpet 0. dB Markgr| 1 [T1

1144 dBm

417 00 =H

A

10
| -0 / \
| =0 \
| 40 \
| Wea

50 ‘Nf" - V‘\‘
MWWW\WWVMML“ A
70
|80

Fl

-30

Center 2.36588 GHz 12.2 MH=z/ Span 122 MH=z

(Plot 2.6 E1: Channel =1 2412MHz @ 802.11b)
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® REBW 100 kEz Marker 1 [T1 ]
VBW 300 kHz 2.80 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.460233000 GHz
10 Cffpet 0. ?B Dglta & [T1 ]
-58L50 dB
Lo | MN\LI 4l ezd000000 ME
/f'w “\\\\
=l N
V \‘
]
30/ \
|46 \
50 4
WMM 5
Ny A M AR A
|60
|70
|50
Fl
-90
Center 2.4727 GHz 4.55 MHz/ Span 45.5 MH=z

(Plot 2.6 E2: 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:

Frequency Delta Peak to Band emission Limit .
Detector Refer to Plot Verdict
(MHz) (dBc) (dBc)

Out of left side band

2397.230 -42.30 PK -20.00 Plot 2.6 F1 Pass
Out of right side band

2485.860 -48.75 PK -20.00 Plot 2.6 F2 Pass

B. Test Plots:
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€

® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kH=z —-42.30 dB
Ref 10 <dBm Attt 30 dB SWT 15 ms -16.205113600 MHZ

10 Offset 0. dB MarHer| 1 [T1
-2L52 dBm
o 413435068 =g

-

:Z .

WW}'\.
|70
| -s0
1
-90
Start 2.3 GHz 13.06864 MHZ/ Stop 2.4306864 GHz
(Plot 2.5.2 F1: Channel =1 2412MHz @ 802.119)
® EBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -48.75 dB
Ref 10 dBm Att 30 dB SWT 10 ms 28.886000000 MHz
10 Offpet 0. dB Marker| 1 [T1
—zl 61 dBm
o 1 4CE@74000 GH

}f*‘”“*“‘"ﬁur’““ww\
./ \

|--¢0

F1l
-50

Start 2.4495 GHz 5.05 MH=zZ/ Stop 2.5 GHz

(Plot 2.6 F2: Channel =11 2462MHz @ 802.119)
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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:

Frequency Delta Peak to Band emission Limit .
Detector Refer to Plot Verdict
(MHz) (dBc) (dBc)
Out of left side band
2399.728 -43.28 PK -20.00 Plot 2.6 G1 Pass
Out of right side band
2488.284 -47.99 PK -20.00 Plot 2.6 G2 Pass
B. Test Plots:
® EBW 100 kHz Delta 2 [T1 ]
VBW 300 kH=z —43.28 4dB
Ref 10 dBm Attt 30 4dB SWT 15 ms -13.703040000 MH=Z
10 offset 0. dB Marker| 1 [T1
-3} 58 dBm

Lo 413430720 GH
1T

B |
]

L LA MWMJAW“JL‘ J

|-70

--60

FI
-50

Start 2.3 GHz 12.688 MHz/ Stop 2.42688 GHz

(Plot 2.6 G1: Channel =1 2412MHz @ 802.11n-20)
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® REBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz —47.99 dB
Ref 10 dBm Att 30 dB SWT 10 ms 31.310000000 MHz
10 Cffpet O. dB Marker| 1 [T1
3|32 dBm
= 4 456074000 CH

ity bt

Fl

-90

Start 2.4495 GHz 5.05 MHz/ Stop 2.5 GHz

(Plot 2.6 G2: Channel =11 2462MHz @ 802.11n-20)
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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 S0uH/50Q line impedance stabilization network (LISN).

Conducted Limit (dBjV)
Frequency range (MHz) e R m—
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50

NOTE:

(@) 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 =« | =< 80cm =«

Communication
Antenna«

AN ..
: Pulse Limiter«
= 80cm =4
E Receiver«
vl .
— Service /
Supplier«

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.Due Date
Test Receiver ROHDE&SCHWARZ ESCS30 | A0304260 2014.06.10
LISN ROHDE&SCHWARZ ESH2-Z5 | A0304221 2014.06.10

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 + PC.

B. Test Plots:
Marker 21,6635 MHz £E2.81 dBp\
Level [dBpW
120
100
a0
&0 — — ——
. <
a . 1
41., '|\J,|I '|II F I|"\-|‘u|'1' _.lhlu ) f ||| bl Mk
- I'\.- (" W
a0 MAAN il ™
u ™ W LB t
=20 — — — = — —
180k 300k BOOk 1M 2 3 B Th 10M 30M
Frequency [HF
—LIM FCCPart1GB QP “aoltage QP Limi
— LIM_ FCCPart15B AV “aoltage AV Limit
— MES 13171683 L MaxPk
—— MES 13-1T183L Avg
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Conducted Disturbance at Mains Terminals
L Test Data
QP AV
F o M . F Limi M )
requen Limits easurem Margin requen | Limits easurem Margin
cy (dBuV) ent Value (dB) cy (dBp | entValue (dB)
(MH2) K (dBpV) (MH2) | V) (dBpV)
0.4967 56.10 45.97 10.13 0.4967 46.10 40.53 5.57
0.5149 56 40.96 15.04 0.5149 46 36.79 19.21
21.6635 60 49.89 10.11 21.6635 50 46.34 3.66
L Test Curve
(Plot A: L Phase)
Marker 95.6 kHz 42 .54 dBpv:
Level [dBpW
120
100
a0
ol ‘_‘_‘_‘__‘_‘_‘_‘:_'_‘_‘:__‘- —
40 A— ph
EYANITAY 1'\-'”[,, I
L[y .\_.[i."ul_‘ | .
o NN AN M st
- N o WART T RS T
20
150k J00k BO0kK 20 3 BM Th 10M J0M
Frequency [H3
— LIM FCCPart1i5B QP Voltage QP Limi
— LIM FCCPart15B AW Voltage AV Limit

ES 1317183 N MaxPk

—— MES

— M

13-1T183 N Avg
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Conducted Disturbance at Mains Terminals

N Test Data

QP AV

M : - M .
Fre(?yuen Limits :fi/t; :zrene Margin | Frequency | Limits :fi/t; Tzrene Margin

dBuV dB MHz dBuVv dB

(MH2) (dBuV) (dBuV) (dB) (MHz) | (dBpV) (dBuV) (dB)
0.1502 66 43.61 22.49 0.1502 56 31.48 14.52
0.5003 56 41.97 14.03 0.5003 46 32.06 13.94
21.6635 60 49.77 10.23 5.9012 50 46.31 3.69

N Test Curve

Test Result: PASS

(Plot B:

N Phase)
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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:

. . Measurement
Frequency (MHz) | Field Strength (piV/m) | Field Strength (dBpiv/m) [ —
0.009 - 0.490 2400/F(kHz) 20log(2400/F(KHz))+80 300
0.490 - 1.705 24000/F(kHz) 20'09(2400((’)’ F(KH2z))+4 30
1.705 - 30.0 30 20log(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: 54dBuVv/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)
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2.8.2  Test Description

A. Test Setup:

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

Tum Table+

SOOI

DODIINIODININIID &

Test Antenna

(2) For radiated emissions from 30MHz t01GHz

MDD |y

|

Frr e,

Receivers — Preamplifier+

Tum Table«

Test Antenna+

=< 1lm ... dm =

[
+
Cmmmmmm

Eeceivers — Preamplifier+
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AT,
e

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:

(@) 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.Due Date
Receiver R&S ESIB26 A0304218 2014.06.07
Full-Anechoic Chamber Albatross 12.8m*6.8m*6.4m A0412372 2014.06.07
Test Antenna - Bi-Log | Schwarzbeck VULB 9163 9163-274 2014.06.09
Test Antenna - Horn R&S BBHA 9120D 9120C-963 2014.06.09
Test Antenna - Horn R&S HF960 100150 2014.06.09
Test Antenna — Horn ETS UG-596A/U A0902607 2014.06.05
(18-25GH?z)
Test Antenna -Loop Schwarzbeck HFH2-Z22 100047 2014.06.02
. MITEQ 2014.06.05
Ampilier 1G~18GHz R&S AFS42-00101800 25-S-42
Ampilier 18G-40GHz R&S JS42-18(;(£600-28 12111.(())980.0 2014.06.05
amplifier 20M~3GHz R&S PAP-0203H 22018 2014.06.10

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+ A7+ Aractor [dB]; At =Lcable loss [dB]'Gpreamp [dB]

Aq: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

Aractor: Antenna Factor at 3m

Lcable 1oss: Cable loss

During the test, the total correction Factor AT and Aractor 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.
3. HORN ANTENNA for the radiation emission test above 1G.
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Test plots for the whole measurement frequency range:
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 500420842 MHz 3853 dBpVIm

Level [dBpvim]
80

N e AV A VLY O =

(=]

300 5O 7OM 100M 200M 300M BO0M T00M 1G
Frequency[HE
—— MES 13-17183V
LI FCC Part158 FCC ClassB, field strength
(PlotA:  30MHz to 1GHz, Antenna Vertical)
Antenna
Frequency QuasiPeak Bandwidth Limit Margin
height .
(MH2) (dBp Vim) (kHz) (dBp Vim) (dB) Antenna Verdict
(cm)
33.960000 29.75 120.000 100.0 40.00 10.25 Vertical Pass
131.070000 32.14 120.000 100.0 43.50 11.36 Vertical Pass
500.420842 39.57 120.000 100.0 46.00 6.43 Vertical Pass

(Plot B: 30MHz to 1GHz, Antenna Horizontal)
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Marker. 376.012024 MHz 37.2 dBpim

Level [dBpvim]
a0

a0 /™
30 :T' i
) \ L. MW
0 B e e
10
© 30 EOM TOM 100M 200M 3J00M E0OM TOOM 1G
Frequency [H3
—_— MES 13-17183H
LIM FCCPart1&B FCC ClassB, field strengh
N
Antenna
Frequency QuasiPeak Bandwidth Limit Margin
height i
(MHz) (dBuvim) (kHz) (dBuv/m) (dB) AR ) e
(cm)
30.020000 29.24 120.000 100.0 40.00 10.76 Horizontal Pass
131.070000 39.59 120.000 100.0 43.50 13.91 Horizontal Pass
376.012024 37.20 120.000 100.0 46.00 8.80 Horizontal Pass
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 (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2412.00 |108.90| PK / / 1.00H 118 112.30 | 28.3 4.90 -36.6
1 *2412.00 |98.25| AV / / 1.00H 118 101.65 | 28.3 4.90 -36.6
2 4824.00 |51.84| PK | 74.00 | 22.16 | 1.00H 24 48.64 32.7 7.00 -36.5
2 4824.00 46.40| AV | 54.00 7.60 1.00H 24 43.20 32.7 7.00 -36.5
3 7236.00 |50.85| PK | 74.00 | 2315 | 1.00H 107 41.45 35.8 8.90 -35.3
3 7236.00 [43.69| AV | 54.00 | 10.31 | 1.00H 107 34.29 35.8 8.90 -35.3
4 9648.00 |50.44| PK | 74.00 | 2356 | 1.00H 39 37.84 37.2 ]10.20 -34.8
4 9648.00 [44.80| AV | 54.00 9.20 1.00H 39 32.20 37.2 110.20 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 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 |109.44| PK / / 1.00V 109 112.84 | 28.3 4.90 -36.6
1 *2412.00 [99.34 | AV / / 1.00V 109 102.74 | 28.3 4.90 -36.6
2 4824.00 |52.29| PK | 7400 | 21.71 | 1.00V 62 49.09 32.7 7.00 -36.5
2 4824.00 |45.76 | AV | 54.00 8.24 1.00V 62 42.56 32.7 7.00 -36.5
3 7236.00 |51.24| PK | 74.00 | 22.76 | 1.00V 349 41.84 35.8 8.90 -35.3
3 7236.00 |43.89| AV | 54.00 | 10.11 | 1.00V 349 34.49 35.8 8.90 -35.3
4 9648.00 [54.81| PK | 74.00 | 19.19 | 1.00V 211 42.21 37.2 110.20 -34.8
4 9648.00 |46.14| AV | 54.00 7.86 1.00V 211 33.54 37.2 | 10.20 -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 |107.23] PK / / 1.00H 202 110.43 | 28.3 5.10 -36.6
1 | *2437.00 |99.57 | AV / / 1.00H 202 102.77 | 28.3 5.10 -36.6
2 4874.00 |53.46| PK | 74.00 | 2054 | 1.00H 187 50.06 32.3 7.60 -36.5
2 4874.00 |47.76 | AV | 54.00 6.24 1.00H 187 44.36 32.3 7.60 -36.5
3 7311.00 [54.46| PK | 74.00 | 1954 | 1.00H 107 45.06 36.1 8.60 -35.3
3 7311.00 [48.37| AV | 54.00 5.63 1.00H 107 38.97 36.1 8.60 -35.3
4 9748.00 [50.00| PK | 74.00 | 24.00 | 1.00H 144 37.40 37.2 110.20 -34.8
4 9748.00 [43.09| AV | 54.00 | 1091 | 1.00H 144 30.49 37.2 110.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 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 |108.33| PK / / 1.00V 104 11153 | 28.3 5.10 -36.6
1 *2437.00 |97.74| AV / / 1.00V 104 100.94 | 28.3 5.10 -36.6
2 4874.00 |51.45| PK | 74.00 | 2255 | 1.00V 304 48.05 32.3 7.60 -36.5
2 4874.00 |47.61| AV | 54.00 6.39 1.00V 304 44,21 32.3 7.60 -36.5
3 7311.00 [4951| PK | 7400 | 2449 | 100V 203 40.11 36.1 8.60 -35.3
3 7311.00 [46.99| AV | 54.00 7.01 1.00V 203 37.59 36.1 8.60 -35.3
4 9748.00 [49.11| PK | 74.00 | 24.89 | 1.00V 172 36.51 37.2 110.20 -34.8
4 9748.00 |44.21| AV | 54.00 9.79 1.00V 172 31.61 37.2 ]10.20 -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 |110.86| PK / / 1.00H 325 11416 | 28.6 4.70 -36.6
1 *2462.00 [99.95| AV / / 1.00H 325 103.25 | 28.6 4.70 -36.6
2 4924.00 |52.17| PK | 7400 | 21.83 | 1.00H 311 48.37 33 7.00 -36.2
2 4924.00 |47.24| AV | 54.00 6.76 1.00H 311 43.44 33 7.00 -36.2
3 7386.00 [50.26| PK | 74.00 | 23.74 | 1.00H 330 40.86 36.2 8.50 -35.3
3 7386.00 [46.86| AV | 54.00 7.14 1.00H 330 37.46 36.2 8.50 -35.3
4 9848.00 |51.76 | PK | 74.00 | 22.24 | 1.00H 42 39.16 37.2 110.20 -34.8
4 9848.00 [48.81| AV | 54.00 5.19 1.00H 42 36.21 37.2 110.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M

(802.11b--2462MHz)

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

1 *2462.00 |112.50, PK / / 1.00V 34 11580 | 28.6 4.70 -36.6
1 *2462.00 [99.82 | AV / / 1.00V 34 103.12 | 28.6 4.70 -36.6
2 4924.00 |50.72| PK | 7400 | 23.28 | 1.00V 55 46.92 33 7.00 -36.2
2 4924.00 4381| AV | 5400 | 10.19 | 1.00V 55 40.01 33 7.00 -36.2
3 7386.00 |[51.16| PK | 74.00 | 2284 | 1.00V 258 41.76 36.2 8.50 -35.3
3 7386.00 [48.01| AV | 54.00 5.99 1.00V 258 38.61 36.2 8.50 -35.3
4 9848.00 |50.60| PK | 74.00 | 2340 | 1.00V 254 38.00 37.2 110.20 -34.8
4 0848.00 [48.23| AV | 54.00 5.77 1.00V 254 35.63 37.2 110.20 -34.8

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

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

1 *2412.00 1109.52] PK / / 1.00H 19 112.82 | 28.3 5.00 -36.6
1 *2412.00 199.75| AV / / 1.00H 19 103.05 | 28.3 5.00 -36.6
2 4824.00 5254 PK | 7400 | 2146 | 1.00H 321 48.74 32.7 7.30 -36.2
2 4824.00 147.39| AV | 54.00 6.61 1.00H 321 43.59 32.7 7.30 -36.2
3 7236.00 [51.38| PK | 74.00 | 22.62 | 1.00H 207 41.98 35.8 8.90 -35.3
3 7236.00 [48.22| AV | 54.00 5.78 1.00H 207 38.82 35.8 8.90 -35.3
4 9648.00 |[51.00| PK | 74.00 | 23.00 | 1.00H 304 38.40 37.2 110.20 -34.8
4 9648.00 |44.53| AV | 54.00 9.47 1.00H 304 31.93 37.2 | 10.20 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 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 |106.90, PK / / 1.00V 174 110.20 | 28.3 5.00 -36.6
1 *2412.00 [96.18| AV / / 1.00V 174 99.48 28.3 5.00 -36.6
2 4824.00 |53.55| PK | 74.00 | 20.45 | 1.00V 68 49.75 32.7 7.30 -36.2
2 4824.00 |47.61| AV | 54.00 6.39 1.00V 68 43.81 32.7 7.30 -36.2
3 7236.00 |52.26| PK | 7400 | 21.74 | 1.00V 169 42.86 35.8 8.90 -35.3
3 7236.00 [47.72| AV | 54.00 6.28 1.00V 169 38.32 35.8 8.90 -35.3
4 9648.00 150.33| PK | 7400 | 2367 | 1.00V 298 37.73 37,2 110.20 -34.8
4 9648.00 |47.05| AV | 54.00 6.95 1.00V 298 34.45 37.2 | 10.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 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 |108.20| PK / / 1.00H 54 111.40 28.3 5.10 -36.6
1 *2437.00 [97.62 | AV / / 1.00H 54 100.82 28.3 5.10 -36.6
2 4874.00 |51.26| PK | 74.00 | 22.74 | 1.00H 117 47.86 32.8 7.10 -36.5
2 4874.00 147.03] AV | 54.00 6.97 1.00H 117 43.63 32.8 7.10 -36.5
3 7311.00 [49.75| PK | 7400 | 24.25 | 1.00H 328 40.35 36.1 8.60 -35.3
3 7311.00 [45.00] AV | 54.00 9.00 1.00H 328 35.60 36.1 8.60 -35.3
4 9748.00 |51.20| PK | 74.00 | 22.80 | 1.00H 19 38.60 37.2 | 10.20 -34.8
4 9748.00 [45.12| AV | 54.00 8.88 1.00 H 19 32.52 37.2 110.20 -34.8

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

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

1 *2437.00 |108.43] PK / / 1.00V 122 111.63 | 28.3 5.10 -36.6
1 *2437.00 |97.96| AV / / 1.00V 122 101.16 | 28.3 5.10 -36.6
2 4874.00 |51.71| PK | 74.00 | 22.29 | 1.00V 156 48.31 32.8 7.10 -36.5
2 487400 147101 AV | 54.00 6.90 1.00V 156 43.70 32.8 7.10 -36.5
3 7311.00 |50.19| PK | 7400 | 23.81 | 100V 98 40.79 36.1 8.60 -35.3
3 7311.00 [46.24| AV | 54.00 7.76 1.00V 98 36.84 36.1 8.60 -35.3
4 9748.00 [49.72| PK | 74.00 | 2428 | 1.00V 197 37.12 37.2 110.20 -34.8
4 9748.00 [45.03| AV | 54.00 8.97 1.00V 197 32.43 37.2 ]10.20 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 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 |107.06| PK / / 1.00V 103 110.36 | 28.2 5.10 -36.6
1 *2462.00 [99.85| AV / / 1.00V 103 103.15 | 28.2 5.10 -36.6
2 4924.00 |51.48| PK | 74.00 | 2252 | 1.00V 342 47.68 33 7.00 -36.2
2 4924.00 |44.65| AV | 54.00 9.35 1.00V 342 40.85 33 7.00 -36.2
3 7386.00 [50.97| PK | 74.00 | 23.03 | 1.00V 179 41.57 36.2 8.50 -35.3
3 7386.00 [46.17| AV | 54.00 7.83 1.00V 179 36.77 36.2 8.50 -35.3
4 9848.00 |50.42| PK | 74.00 | 2358 | 1.00V 293 37.82 37.3 [10.10 -34.8
4 9848.00 [46.00] AV | 54.00 8.00 1.00V 293 33.40 37.3 110.10 -34.8

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

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

1 *2462.00 |107.75 PK / / 1.00H 220 111.05 | 28.2 5.10 -36.6
1 *2462.00 198.24| AV / / 1.00H 220 10154 | 28.2 5.10 -36.6
2 4924.00 |52.00| PK | 74.00 | 22.00 | 1.00H 343 48.20 33 7.00 -36.2
2 4924.00 |47.14| AV | 54.00 6.86 1.00H 343 43.34 33 7.00 -36.2
3 7386.00 |50.58| PK | 74.00 | 2342 | 1.00H 135 41.18 36.2 8.50 -35.3
3 7386.00 [46.81| AV | 54.00 7.19 1.00H 135 37.41 36.2 8.50 -35.3
4 9848.00 [49.13| PK | 74.00 | 24.87 | 1.00H 177 36.53 37.3 ]10.10 -34.8
4 0848.00 [44.12| AV | 54.00 9.88 1.00H 177 31.52 37.3 ]10.10 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 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 |106.73| PK / / 1.00H 71 110.03 | 28.3 5.00 -36.6
1 *2412.00 |96.77| AV / / 1.00H 71 100.07 | 28.3 5.00 -36.6
2 4824.00 |51.54| PK | 74.00 | 22.46 | 1.00H 150 47.74 32.7 7.30 -36.2
2 4824.00 |45.80| AV | 54.00 8.20 1.00H 150 42.00 32.7 7.30 -36.2
3 7236.00 [50.98| PK | 74.00 | 23.02 | 1.00H 337 41.58 35.8 8.90 -35.3
3 7236.00 [46.71| AV | 54.00 7.29 1.00H 337 37.31 35.8 8.90 -35.3
4 9648.00 |50.23| PK | 74.00 | 23.77 | 1.00H 12 37.63 37.2 | 10.20 -34.8
4 9648.00 [44.90| AV | 54.00 9.10 1.00H 12 32.30 37.2 110.20 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 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 |109.45| PK / / 1.00V 189 112,75 | 28.3 5.00 -36.6
1 *2412.00 |98.55| AV / / 1.00V 189 101.85 | 283 5.00 -36.6
2 4824.00 |50.99| PK | 74.00 | 23.01 | 100V 96 47.19 32.7 7.30 -36.2
2 4824.00 144.88| AV | 54.00 9.12 1.00V 96 41.08 32.7 7.30 -36.2
3 7236.00 |51.22| PK | 7400 | 22,78 | 1.00V 233 41.82 35.8 8.90 -35.3
3 7236.00 |48.23| AV | 54.00 577 1.00V 233 38.83 35.8 8.90 -35.3
4 9648.00 [49.31| PK | 7400 | 2469 | 100V 304 36.71 37.2 | 10.20 -34.8
4 9648.00 |45.52| AV | 54.00 8.48 1.00V 304 32.92 37.2 | 10.20 -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 (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2437.00 |108.31| PK / / 1.00H 349 11151 | 283 5.10 -36.6
1 *2437.00 [99.70| AV / / 1.00H 349 102.90 | 28.3 5.10 -36.6
2 4874.00 |52.40| PK | 74.00 | 21.60 | 1.00H 309 49.00 32.3 7.60 -36.5
2 4874.00 148.48| AV | 54.00 5.562 1.00H 309 45.08 32.3 7.60 -36.5
3 7311.00 [51.65| PK | 7400 | 2235 | 1.00H 188 42.25 36.1 8.60 -35.3
3 7311.00 [49.06| AV | 54.00 4.94 1.00H 188 39.66 36.1 8.60 -35.3
4 9748.00 [50.72| PK | 74.00 | 23.28 | 1.00H 74 38.12 37.2 110.20 -34.8
4 9748.00 |46.36| AV | 54.00 7.64 1.00H 74 33.76 37.2 |10.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 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 |109.17| PK / / 1.00V 205 112.37 | 28.3 5.10 -36.6
1 *2437.00 [98.91| AV / / 1.00V 205 102.11 | 28.3 5.10 -36.6
2 4874.00 |53.39| PK | 74.00 | 20.61 | 1.00V 262 49.99 32.3 7.60 -36.5
2 4874.00 149.24| AV | 54.00 4,76 1.00V 262 45,84 32.3 7.60 -36.5
3 7311.00 |52.04| PK | 7400 | 21.96 | 1.00V 338 42.64 36.1 8.60 -35.3
3 7311.00 [46.27| AV | 54.00 7.73 1.00V 338 36.87 36.1 8.60 -35.3
4 9748.00 |50.86| PK | 74.00 | 23.14 | 1.00V 152 38.26 37.2 110.20 -34.8
4 9748.00 |42.85| AV | 54.00 | 11.15 | 1.00V 152 30.25 37.2 | 10.20 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11n-20--2462MHz)

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

z
©

(MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
*2462.00 |109.13] PK / / 1.00H 235 11243 | 28.2 5.10 -36.6
*2462.00 [99.89| AV / / 1.00H 235 103.19 | 28.2 5.10 -36.6

492400 |52.28| PK | 74.00 | 21.72 | 1.00H 104 48.48 33 7.00 -36.2
492400 |46.61| AV | 54.00 7.39 1.00H 104 42.81 33 7.00 -36.2
7386.00 |51.56| PK | 74.00 | 22.44 | 1.00H 329 42.16 36.2 8.50 -35.3
7386.00 [46.56| AV | 54.00 7.44 1.00H 329 37.16 36.2 8.50 -35.3
9848.00 [52.63| PK | 7400 | 2137 | 1.00H 190 40.03 37.3 ]10.10 -34.8
9848.00 [46.95]| AV | 54.00 7.05 1.00H 190 34.35 37.3 ]10.10 -34.8

AW WININRFL|PFP

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

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

1 *2462.00 |109.56] PK / / 1.00V 176 112.86 | 28.2 5.10 -36.6
1 *2462.00 199.80| AV / / 1.00V 176 103.10 | 28.2 5.10 -36.6
2 4924.00 |50.34| PK | 74.00 | 23.66 | 1.00V 117 46.54 33 7.00 -36.2
2 4924.00 14487 AV | 54.00 9.13 1.00V 117 41.07 33 7.00 -36.2
3 7386.00 |51.86| PK | 74.00 | 22.14 | 1.00V 294 42.46 36.2 8.50 -35.3
3 7386.00 [47.91| AV | 54.00 6.09 1.00V 294 38.51 36.2 8.50 -35.3
4 9848.00 [49.92| PK | 74.00 | 24.08 | 1.00V 84 37.32 37.3 ]10.10 -34.8
4 9848.00 [43.97| AV | 5400 | 10.03 | 1.00V 84 31.37 37.3 ]10.10 -34.8

REMARKS: 1. Emission level (dBuV/m) =Raw \alue (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
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2.9 RF exposure evaluation

Equation from page 8 of OET Bulletin 65,Edition 97-01.
PG

S§=—m—m
41tR?
Where:
S=power density
P=power input to the antenna
G=numeric gain of the antenna in the direction of interest relative to an isotropic radiator

R=distance to the centre of radiation of the antenna
2.9.1. Limits For Maximum Permissible Exposure

According to FCC Part 1.1307,system operation under the provisions of this section shall be operated in a

Manner the ensures that the pulic is not exposed to radio frequency energy level in excess of the
commission’s guidelines.

According to FCC Part 1.1310 RF exposure is calculated.

Limits for Occupational/controlled Exposure
Frequency Electric Field Magnetic Field Strength Power Density(S)
Range(MHz) Strength (E) (V/m) (H  (A/m) (mW/cm2)
0.3-1.34 614 1.63 (100)*
1.34-30 1842/f 2.19/f (180/f2)*
30-300 27.5 0.073 0.2
300-1500 -- -- /1500
1500-100,000 - - 1.0

2.9.2. Test Result

CCIC-SET/T (00) Page 66 of 67




(S

w Report No.: SET2014-01535

Maximum peak output power at antenna input terminal(dBm): 17.44

Maximum peak output power at antenna input terminal(mw): 55.46

Source-based time-averaged output power: --

Prediction distance(cm): 20

Predication frequency(MHz): 2437

Antenna Gain (typical) (dBi): 3.0

Power density at predication frequency at 20 cm(mW/cm?): 0.022

MPE limit for RF exposure at prediction frequency(mW/cm?): 1.0

2.9.3. Conclusion

Since the test result is passed.

** END OF REPORT **
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