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1. General Information

1.1. EUT Description

EUTTYPe oo, :  Smartphone

Serial NO.......ccovevveiiie, :(n.a, marked #1 by test site)
Hardware \Version................. : v0.3

Software Version .................. . N/A
Applicant........cccccceeeveieinennn. . Corporativo Lanix S.A. de C.V.

Carretera Internacional Hermosillo-Nogales Km 8.5,Hermosillo
Sonora, Mexico

Manufacturer ...........c.coeenee. . Tinno Mobile Technology Corp.
4/F.,H-3 Building,OCT Eastern Industrial Park. NO.1 XiangShan
East Road.,Nan Shan District,Shenzhen,P.R.China.

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 ........c......... . DSSS (802.11b), OFDM (802.11g/n)
Antenna Type......ccccevvvveernnen. . PIFA Antenna
Antenna Gain...........ccocevvnens : -2.0dBi

Note 1: The EUT is Smartphone, 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: For 802.11b/g/n-20MHz, 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).

For 802.11n-40MHz, the frequencies allocated is F (MHz) =2412+5*(n-1) (3<=n<=9). The
lowest, middle, highest channel numbers of the EUT used and tested in this report are
separately 3 (2422MHz), 6 (2437MHz) and 9 (2452MHz).

Note 3: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.

Note 4: The antenna connector of EUT is designed with permanent attachment and no consideration
of replacement.
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1.2.  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
1 47 CFR Part 15 Radio Frequency Devices
(10-1-12 Edition)

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) Restricted Frequency Bands PASS
6 15.207 Conducted Emission PASS
7 15.209 ,15.247(d) 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.

These RF tests were performed according to the method of measurements prescribed in KDB558074
DO1 V03 (04/09/2013).
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1.3. Facilities and Accreditations
1.3.1. Facilities

Shenzhen Morlab Communications Technology Co., Ltd. Morlab Laboratory is a testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L3572.

All measurement facilities used to collect the measurement data are located at FL.1, Building A,
FeiYang Science Park, Block 67, BaoAn District, Shenzhen, 518101 P. R. China. The test site is
constructed in conformance with the requirements of ANSI C63.10 2009, ANSI C63.4 2009 and
CISPR Publication 22; the FCC registration number is 695796.

1.3.2. Test Environment Conditions

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

Temperature (°C): 15-35
Relative Humidity (%): 30-60
Atmospheric Pressure (kPa): 86-106
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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.

2.1.2. Result: Compliant

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

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

The measured output power was calculated by the reading of the Power Meter and calibration.

A. Test Setup:

Attenuator 1

Service Power EUT
Simulator Splitter
]
Power \
meter Attenuator 2 (Wi-Fi Module)

The EUT (Equipment under the test) which is powered by the Battery is coupled to the Power Meter;
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 power meter.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
EPM Series Power Meter | Agilent E4418B GB43318055 2013.05.12 | 2014.05.11
Power Sensor Agilent 8482A MY41091706 2013.05.12 | 2014.05.11
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3.

2.2

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

Measured Output Peak Power Limit )
Channel | Frequency (MHz) Verdict
dBm W dBm W
1 2412 11.60 0.014454 PASS
6 2437 12.38 0.017298 30 1 PASS
11 2462 13.45 0.022131 PASS
2.2.3.2. 802.11g Test mode
Measured Output Peak Power Limit )
Channel | Frequency (MHz) Verdict
dBm W dBm W
1 2412 12.02 0.015922 PASS
6 2437 12.84 0.019231 30 1 PASS
11 2462 13.62 0.023014 PASS
2.2.3.3. 802.11n-20MHz Test mode
M d Output Peak P Limit
Channel | Frequency (MHz) R R R PO Sl Verdict
dBm W dBm \W%
1 2412 12.06 0.016069 PASS
6 2437 12.82 0.019143 30 1 PASS
11 2462 13.35 0.021627 PASS
2.2.3.4. 802.11n-40MHz Test mode
M d Output Peak P Limit
Channel | Frequency (MHz) R T R T Sl Verdict
dBm W dBm \W%
3 2422 12.06 0.016069 PASS
6 2437 12.81 0.019099 30 1 PASS
9 2452 13.27 0.021232 PASS
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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:

i 0]

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 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:

Model
E7405A

Serial No.
US44210471

Cal. Date
2013.05.12

Cal. Due
2014.05.11

Manufacturer
Agilent

Description

Receiver

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.

2.3.3.1. 802.11b Test mode

A. Test Verdict:

F 6 dB Bandwidth
Channel r(el\(/l;;;l)cy (J;Z;VI Refer to Plot | Limits(kHz) Result
1 2412 9.174 Plot A >500 PASS
6 2437 9.179 Plot B >500 PASS
11 2462 9.178 Plot C >500 PASS
B. Test Plots
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e Agilent  17-32:33 Oct 11, 2013 R T
Ref 15 dBm Atten 15 dB
#Peak
o R Pt A it S
oy Vi WV
Offst
11 I ™
dB /_/\.,/rw -\r/ M|
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pis)
Occupied Bandwidth Occ BW % Pwr 99.00 %
12.0540 MHz xd8 60045
Transmit Freq Error 19.560 kHz
x dB Bandwidth 9.174 MHz

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

6 Agilent  17:32:55 Qct 11, 2013 R T
Ref 15 dBm Atten 15 dB
#Peak
'1-:;9 P \ S N
oB! N [Vt
Offst o,
1 N\
dB N v AR
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
12.0865 MHz xd5 60043
Transmit Freq Ermor 21.039 kHz
x dB Bandwidth 9.179 MHz

(Plot B: Channel 6: 2437 MHz @ 802.11b)
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e Agilent  17:33:27 Oct 11, 2013 R T
Ref 15 dBm Atten 15 dB
#Peak
Log 5 WW e
10
dB/
Offst
11
dB =
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pis)
Occupied Bandwidth Occ BW % Pwr 99.00 %
12.1791 MHz xdB 50043
Transmit Freq Error 20.285 kHz
x dB Bandwidth 9.178 MHz

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

A. Test Verdict:

Frequency | 6 dB Bandwidth Limits
Ch 1 Refer to Plot Result
anne (MHz) (MHz) efer to Plo (kHz) esu
1 2412 16.616 Plot D >500 PASS
6 2437 16.621 Plot E >500 PASS
11 2462 16.628 Plot F >500 PASS
B. Test Plots:
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e Agilent  17-34:52 Oct 11, 2013 R T
Ref 15 dBm Atten 15 dB
#Peak
Log
10 A, " R ) PR A P e e e N
—))’ T\(—
dB/
Offst J"‘r‘
11 i "
dB e R
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pis)
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.5623 MHz xd8 60045
Transmit Freq Error -17.877 kHz
x dB Bandwidth 16.616 MHz

(Plot D: Channel 1: 2412MHz @ 802.11g)

i Agilent  17:34:30 Qct 11, 2013 R T
Ref 15 dBm Atten 15 dB
#Peak
Log
10 g, g, pimr o | e e e e ¥ bk e A + 3
>7 N
dB/
Offst rf\rq
1" Il do e
dB et ey
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.5658 MHz xd5 60045
Transmit Freq Ermor -8.473 kHz
x dB Bandwidth 16.621 MHz

(Plot E: Channel 6: 2437MHz @ 802.11g)
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e Agilent  17-34:05 Oct 11, 2013 R T

Ref 15 dBm Atten 15 dB
#Peak
Log

dB/
Offst

11
dB o™

Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pis)

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.5944 MHz xdB  6.00dB

Transmit Freq Error -13.727 kHz
x dB Bandwidth 16.628 MHz

(Plot F: Channel 11: 2462MHz @ 802.11g)

2.3.3.3. 802.11n-20 Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Ch 1 Refer to Plot Result
anne (MHz) (MHz) efer to Plo (kHz) esu
1 2412 17.847 Plot G >500 PASS
6 2437 17.846 Plot H >500 PASS
11 2462 17.871 Plot I >500 PASS
B. Test Plots:
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e Agilent  17-35:49 Oct 11, 2013 R T
Ref 15 dBm Atten 15 dB
#Peak
Log
10 L+ SN L I TRPE Y WO RT oY + 3
—);’ \e
dB/
Offst
1
dB e P
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 4 ms (401 pis)
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.6652 MHz xdB 50043
Transmit Freq Eror 14.701 kHz
x dB Bandwidth 17.847 MHz

(Plot G: Channel 1: 2412MHz @ 802.11n-20)

i Agilent  17:36:11 Qct 11, 2013 R T
Ref 15 dBm Atten 15 dB
#Peak
Log
[+ ) TR W T Ry + 3
i >/ N
dB/
11 P
dB s i
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.6611 MHz xd3 60048
Transmit Freq Ermor 16.354 kHz
x dB Bandwidth 17.846 MHz

(Plot H: Channel 6: 2437MHz @ 802.11n-20)
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e Agilent  17-36:33 Oct 11, 2013 R T

Ref 15 dBm Atten 15 dB
#Peak
Log

10 > NWWMW -

dB/
Offst

1
dB ]

Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pis)

Occupied Bandwidth Occ BW % Pwr 99.00 %
17.6841 MHz xd8  6.00dB

Transmit Freq Error 17.988 kHz
x dB Bandwidth 17.671 MHz

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

2.3.3.4. 802.11n-40 Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Ch 1 Refer to Plot Result
anne (MHz) (MHz) efer to Plo (kHz) esu
3 2422 36.348 Plot G >500 PASS
2437 36.321 Plot H >500 PASS
9 2452 36.252 Plot I >500 PASS
B. Test Plots:
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e Agilent  17-28:25 Oct 11, 2013 R T

Ref 15 dBm Atten 15 dB

#Peak

Log

10

o/ N ?M_M Ir—-"f‘“‘\“""' -wv—‘—v'\! ,,—- "ltlr“wf\-ﬂ'\—"“\"\n"’\"/ﬂ{ <

offst / S’ \

11

dB v—f"‘MﬂJ\-'ru "\-*'vﬂlw ey

Center 2.422 GHz Span 50 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %

35.9032 MHz xdg  6.00d8

Transmit Freq Error 24 631 kHz
x dB Bandwidth 36.348 MHz

(Plot G: Channel 1: 2422MHz (@ 802.11n-40)

e Agilent  17:27:49 Oct 11, 2013 R T
Ref 15 dBm Atten 15 dB
#Peak
Log
10 i Ly 2
et > P RN ) ks
offst / g \
1" . WA e
dB \_‘I‘ul L L)
Center 2.437 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms {401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
35.8976 MHz xd5 60045
Transmit Freq Ermor 43814 kHz
x dB Bandwidth 36321 MHz

(Plot H: Channel 6: 2437MHz @ 802.11n-40)
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e Agilent  17:27-27 Oct 11, 2013 R T

Ref 15 dBm Atten 15 dB

#Peak

Log

10 = <

dB/

Offst

1 hin
dB

Center 2.452 GHz Span 50 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 35.18 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %

35.8818 MHz xd8 6003

Transmit Freq Error 45 340 kHz
x dB Bandwidth 36.252 MHz

(Plot I: Channel 11: 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:

i

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 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:

Cal. Date
2013.05.12

Cal. Due
2014.05.11

Serial No.
US44210471

Model
E7405A

Manufacturer

Agilent

Description

Receiver

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:

Measured Max. Limit (dBm)
Frequency . .
Channel (MHz) Out of Band | Refer to Plot Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit
1 2412 -39.15 Plot A.1 5.316 -14.7 PASS
6 2437 -39.82 Plot B.1 6.226 -13.2 PASS
11 2462 -39.49 Plot C.1 6.903 -13.1 PASS
B. Test Plots:
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Note: the power of the Module transmitting frequency should be ignored.

e Agilent  17-12-13 Oct 11, 2013 R T
Mkr2 4.821 GHz
Ref 15 dBm Atten 15 dB -39.15 dBm
Peak &
Log
10
dB/
Offst
1" =
dB e
[‘:Id? Iy S, PR P R T P e | — e
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.587 s (1601 pts)
Markes Trace Type X Axis Amplitude
1 1 Freq 2.418 GHz 5.316 dBm
2 1 Freq 4.821 GHz -39.15 dBm

Printer Type is None

(Plot A.1: Channel = 1, 30MHz to 25GHz)

e Agilent  16:44:35 Oct 11, 2013 R T
Mkr2 2.40000 GHz
Ref 15 dBm Atten 15 dB -40.37 dBm
Peak o
Log
” Nf”“i‘”"mh
dB/
Offst J/
1" 2 J/
a5 U LYo
DI A P A L S VI
14.6
dBm
Center 2.4 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.36 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 1 Freq 2.41150 GHz 5.359 dBm
2 i1 Freq 2.40000 GHz -40.37 dBm

Printer Type is None

(Band Edge @ Channel = 1)
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6 Agilent  17-13:08 Oct 11, 2013 R T
Mkr2 4.868 GHz
Ref 15 dBm Atten 15 dB -39.82 dBm
Log
10
dB/
Offst
1" 2
dB
DI R l i AT bbb .| i v e
-13.9
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (1601 pis)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2.433 GHz 6.226 dBm
2 {1 Freq 4868 GHz -39.82 dBm

Printer Type is None

(Plot B.1: Channel = 6, 30MHz to 25GHz)

e Agilent 17-14:11 Oct 11, 2013 R T
Mkr1 2.465 GHz
Ref 15 dBm Atten 15 dB 6.903 dBm
Peak I
Log
10
dB/
Offst
1" =
dB ﬁ:
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (1601 pts)
Marker Trace Type ¥ Axis Amplitude
1 I Freq 2 485 GHz 6.903 dBm
2 ) Freq 4.930 GHz -39.45 dBm

Printer Type is None

(Plot C.1: Channel = 11, 30MHz to 25GHz)
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6 Agilent  16:42:33 Oct 11, 2013 R T
Mkr2 2.48350 GHz
Ref 15 dBm Atten 15 dB -40.64 dBm
Peak
Log
10 \\"\
dB/
Offst
1" 2
dB
DI Bl remrah e et e e e L S Bl
-13.0
dBm
Center 2.483 GHz Span 100 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 10.36 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 246150 GHz 6.595 dBm
z m Freq 2.48350 GHz -40.64 dBm

Printer Type is None

(Band Edge @ Channel = 11)

2.4.3.2. 802.11g Test mode

A. Test Verdict:

Measured  Max. Limit (dBm)
Frequency ; ;
Channel (MH2) Out of Band | Referto Plot | Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit
1 2412 -47.04 Plot D.1 -4.558 -24.6 PASS
6 2437 -46.24 Plot E.1 -4.275 -24.3 PASS
11 2462 -46.67 Plot F.1 -3.789 -23.8 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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A Agilent  17-10:45 Oct 11, 2013 R T
Mkr1 2.418 GHz
Ref 15 dBm Atten 15 dB -4.558 dBm
Peak
Log T
10 ¢
dB/
Offst
"
dB 2
[;:4 6 o b MWWWWMMMMW
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (1601 pts)
Marker Trace Type X Axis Amplitude
1 i Freq 2.418 GHz -4 558 dBm
2 m Freq 2980 GHz -47.04 dBm

Printer Type is None

(Plot D.1: Channel = 1, 30MHz to 25GHz)

e Agilent  16:47:04 Oct 11, 2013 R T
Mkr2 2.40000 GHz
Ref 15 dBm Atten 15 dB -36.67 dBm
Peak .
Log
10 =y -
dB/ v
Offst 1A
11 3 |
y oy
s AP P,
DI T P e o)
214
dBm
Center 2.4 GHz Span 100 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 10.36 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 (4] Freq 2 41625 GHz -1.304 dBm
z ) Freq 2.40000 GHz -36.67 dBm

Printer Type is None

(Band Edge @ Channel = 1)
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6 Agilent  17:10:08 Oct 11, 2013 R T
Mkr2 2.980 GHz
Ref 15 dBm Atten 15 dB 46.24 dBm
Peak
Log b
P
10
dB/
Offst
"
dB 2
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (1601 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.443 GHz -4.275 dBm
z i Freq 2980 GHz -48.24 dBm

Printer Type is None

(Plot E.1: Channel = 6, 30MHz to 25GHz)

5 Agilent  17:09:24 Oct 11, 2013 R T
Mkr1 2.449 GHz
Ref 15 dBm Atten 15 dB -3.789 dBm
Peak
Log i
Q
10
dB/
Offst
1"
dB =z
[;3 s L it ol Mww.ﬂ‘,ﬂ* T WP LN FEFTITIUTRRR NPT SR LT
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (1601 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2.449 GHz -3.789 dBm
2 1) Freq 2.980 GHz 46,67 dBm

Printer Type is None

(Plot F.1: Channel = 11, 30MHz to 25GHz)
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A Agilent  16:47-54 Oct 11, 2013 R T
Mkr2 2.48350 GHz
Ref 15 dBm Atten 15 dB -26.42 dBm
Peak 1

Log

10

dB/ 1

e M

1"

o M‘/

" MW

-19.5
dBm
Center 2.483 GHz Span 100 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 10.36 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 Q) Freq 2 48750 GHz 0.515 dBrm
2 m Freq 2.48350 GHz -26.42 dBm

Printer Type is None

(Band Edge @ Channel = 11)

2.4.3.3. 802.11n -20MHz Test mode

A. Test Verdict:

Measured  Max. Limit (dBm)
Frequency ; ;
Channel (MHz) Out of Band | Referto Plot | Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit
1 2412 -45.66 Plot G.1 -6.353 -26.4 PASS
6 2437 -46.61 Plot H.1 -4.646 -24.6 PASS
11 2462 -46.37 PlotI.1 -5.321 -25.3 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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6 Agilent  17:07-39 Oct 11, 2013 R T
Mkr1 2.418 GHz
Ref 15 dBm Atten 15 dB 6.353 dBm
Peak
Log 1
10 <
dB/
Offst
"
dB :
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (1601 pts)
Marker Trace Type X Axis Amplitude
1 i Freq 2.418 GHz 6,353 dBm
2 m Freq 2980 GHz -45.66 dBm

Printer Type is None

(Plot G.1: Channel = 1, 30MHz to 25GHz)

Agilent  16:54:19 Oct 11, 2013 R T
Mkr2 2.40000 GHz
Ref 15 dBm Atten 15 dB -38.4 dBm
Peak
L
°9 -r*\:—\-l"“v—-’s
10 I( | \!
dB/ ] i
Offst ! I
11 2 | )
dB e, |
219
dBm
Center 2.4 GHz Span 100 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 10.36 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2 42000 GHz -1.918 dBm
2 @] Freq 2.40000 GHz -38 .4 dBm

Printer Type is None

(Band Edge @ Channel = 1)
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A Agilent  17:08:12 Oct 11, 2013 R T
Mkr1 2.449 GHz
Ref 15 dBm Atten 15 dB 4.646 dBm
Peak
Log 7
10 b
dB/
Offst
1"
dB z
[;Idﬁ MM :'*'W'IMM,..- TR O O PP v At gl il o, *MMHM
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (1601 pis)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2.449 GHz -4.845 dBm
2 {1 Freq 2980 GHz -46.61 dBm

Printer Type is None

(Plot H.1: Channel = 6, 30MHz to 25GHz)

6 Agilent  17:08:47 Qct 11, 2013 R T
Mkr1 2.449 GHz
Ref 15 dBm Atten 15 dB -5.321 dBm
Peak
Log 1
10
dB/
Offst
11
dB 2
P
I?zlﬁ 3 P v :
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (1601 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2.449 GHz -5.321 dBm
2 i1 Freq 2.980 GHz -46.37 dBm

Printer Type is None

(Plot I.1:

Channel = 11, 30MHz to 25GHz)\
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0 Agilent  16:55:50 Oct 11, 2013 R T
Mkr2 2.48350 GHz
Ref 15 dBm Atten 15 dB -32.69 dBm
Peak

e R e s e e

20.4
dBm
Center 2.483 GHz Span 100 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 10.36 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 Q) Freq 2 48050 GHz 0.187 dBm
2 m Freq 2.48350 GHz -32.69 dBm

Printer Type is None

(Band Edge @ Channel = 11)

2.4.3.4. 802.11n -40MHz Test mode

A. Test Verdict:

Measured  Max. Limit (dBm)
Frequency ; ;
Channel (MHz) Out of Band | Referto Plot | Carrier Calculated Verdict
z

Emission (dBm) Level -20dBc Limit
3 2422 -46.02 Plot G.1 -5.001 -25.0 PASS
2437 -46.76 Plot H.1 -3.986 -24.0 PASS
9 2452 -46.06 PlotI.1 -4.229 -24.2 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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6 Agilent  17:06:37 Oct 11, 2013 R T
Mkr1 2.433 GHz
Ref 15 dBm Atten 15 dB 5.001 dBm
Peak
Log I
10
dB/
Offst
1"
dB =2
&
2'5 0 W MWWM it W-MWMMW
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.587 s (1601 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 2.433 GHez -5.001 dBm
z m Freq 2.980 GHz -46.02 dBm

Printer Type is None

(Plot G.1: Channel = 3, 30MHz to 25GHz)

Agilent  17:02:16 Oct 11, 2013 R T
Mkr2 2.40000 GHz
Ref 15 dBm Atten 15 dB -37.32 dBm
Peak
Log T
10 o < aaees
Offst l L/ \
1d‘IB WW/ I\\i.l'\ﬂ. y J#.\III
DI bt et
24.7
dBm
Center 2.4 GHz Span 100 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 10.36 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 (4] Freq 2 42800 GHz -4.708 dBm
z ) Freq 2.40000 GHz -37.32 dBm

Printer Type is None

(Band Edge @ Channel = 3)
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Agilent  17:06:03 Oct 11, 2013 R T
Mkr2 2.980 GHz
Ref 15 dBm Atten 15 dB -46.76 dBm
Peak
Log b
4
10
dB/
Offst
1
dB =
DI M.AIJ “'):W " S FOURE e F e ol e it A
252
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.587 s (1601 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 2.449 GHz -3.986 dBm
z i Freq 2980 GHz -48.76 dBm

Printer Type is None

(Plot H.1: Channel = 6, 30MHz to 25GHz)

e Agilent  17-05:32 Oct 11, 2013 R T
Mkr2 2.980 GHz
Ref 15 dBm Atten 15 dB -46.06 dBm
Peak
Log b
10 g
dB/
Offst
1"
dB =2
&
[;'!Id 6 MmWwwwﬂmmmmm’w
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (1601 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2.449 GHz -4.229 dBm
2 1) Freq 2.980 GHz -46.06 dBm

Printer Type is None

(Plot I.1: Channel =9, 30MHz to 25GHz)
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A Agilent  17-03:09 Oct 11, 2013 R T
Mkr2 2.48350 GHz
Ref 15 dBm Atten 15 dB -27.77 dBm
Peak
Log >

e ~orr

DI
23.4
dBm
Center 2.483 GHz Span 100 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 10.36 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 Q) Freq 2 48925 GHz -3.282 dBm
2 m Freq 2.48350 GHz -27.77 dBm

Printer Type is None

(Band Edge @ Channel = 9)

2.5.  Power spectral density (PSD)

2.5.1. Requirement

According to FCC section 15.247(e), 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 as the factor is calibrated to correct the reading.

B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date Cal. Due
Receiver Agilent E7405A US44210471 2013.05.12 | 2014.05.11
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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/3kHz)
Frequency Measured PSD Limit
Channel Refer to Plot Verdict
(MHz) (dBm/3kHz) (dBm/3kHz)
1 2412 -13.24 Plot A 8 PASS
6 2437 -12.38 Plot B 8 PASS
11 2462 -11.68 Plot C 8 PASS
Measurement uncertainty: +=1.3dB
B. Test Plots:
Agilent  17:16:27 Oct 11, 2013 R T
Mkr1 2.4113125 GHz
Ref 15 dBm Atten 15 dB -13.24 dBm
Peak
Log
10
dB/
Offst 1
11 .
dB /—r’\/\fM
M1 52
53 FC
AA ™
Center 2.412 GHz Span 25 MHz
#Res BW 3 kHz #UBW 10 kHz Sweep 2.859 s (401 pts)

Printer Type is None

(Plot A: Channel =1 @ 802.11b)
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e Agilent  17-16:07 Oct 11, 2013 R T

Mkr1 2.4376875 GHz
Ref 15 dBm Atten 15 dB -12.38 dBm
Peak
Log
10
dB/
Offst 1
1 o | B

dB "

F- VAV \

anp N
Center 2.437 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.859 s (401 pts)

Printer Type is None

(Plot B: Channel = 6 @ 802.11b)

e Agilent  17-15:44 Oct 11, 2013 R T

Mkr1 2.4612500 GHz
Ref 15 dBm Atten 15 dB -11.68 dBm
Peak
Log
10
dB/
Offst z
1 e

dB |-

AA
Center 2.462 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.859 s (401 pts)

Printer Type is None

(Plot C: Channel = 11 @ 802.11b)
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2.5.3.2. 802.11g Test mode
A. Test Verdict:
Spectral power density (dBm/3kHz)
Frequency Measured PSD Limit
Channel Refer to Plot Verdict
(MHz) (dBm/3kHz) (dBm/3kHz)
1 2412 -15.69 Plot A 8 PASS
6 2437 -15.40 Plot B 8 PASS
11 2462 -14.32 Plot C 8 PASS
Measurement uncertainty: +£1.3dB

B. Test Plots:

i Agilent

17:17:02 Oct 11, 2013

R

T

Ref 15 dBm

Peak
Log
10
dB/
Offst
1"

dB

M1 52
53 FC

Center 2.412 GHz
#Res BW 3 kHz

Atten 15 dB

#A/BW 10 kHz

Mkr1 2.4191875 GHz
-15.69 dBm

Span 25 MHz

Sweep 2.859 s (401 pts)

Printer Type is None

(Plot D: Channel = 1 @ 802.11g)
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i Agilent  17:17:29 Oct 11, 2013 R T
Mkr1 2.4298125 GHz

Ref 15 dBm Atten 15 dB -15.4 dBm
Peak
Log
10
dB/
Offst

1
1 o
dB mmwnﬂwm /wwmww\’w V\f\
ol szw \M’“\P
S3 FC Sk

AA

Center 2.437 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.859 s (401 pts)

Printer Type is None

i Agilent

(Plot E: Channel = 6 @ 802.11g)

17:17:55 Oct 11, 2013 R T

Ref 15 dBm

Peak
Log
10
dB/
Offst
11

dB

Center 2.462 GHz

Mkr1 2.4685625 GHz
Atten 15 dB -14.32 dBm

RN MWWW\ TR w\

.

#Res BW 3 kHz

Span 25 MHz
#UVBW 10 kHz Sweep 2.859 s (401 pts)

Printer Type is None

(Plot F: Channel =11 @ 802.11g)
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2.5.3.3. 802.11n-20MHz Test mode
A. Test Verdict:
Spectral power density (dBm/3kHz)
Frequency Measured PSD Limit
Channel Refer to Plot Verdict
(MHz) (dBm/3kHz) (dBm/3kHz)
1 2412 -16.48 Plot A 8 PASS
6 2437 -14.78 Plot B 8 PASS
11 2462 -13.69 Plot C 8 PASS
Measurement uncertainty: +£1.3dB
Test Plots:
i Agilent  17-19:29 Oct 11, 2013 R T
Mkr1 2.4204375 GHz
Ref 15 dBm Atten 15 dB -16.48 dBm
Peak
Log
10
dB/
Offst
11 *
dB
M1 52
53 FC
AA
Center 2.412 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.859 s (401 pts)

Printer Type is None

(Plot G: Channel =1 @ 802.11n-20MHz)
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A Agilent  17-19:05 Oct 11, 2013 R T
Mkr1 2.4391875 GHz

Ref 15 dBm Atten 15 dB -14.78 dBm
Peak
Log
10
dB/
Offst .
11 & .

Ao

dB WWWW

M1 52 H‘“‘N\

$3 FC e
AA

Center 2.437 GHz Span 25 MHz

#Res BW 3 kHz #VBW 10 kHz Sweep 2.359 s (401 pts)

Printer Type is None

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

e Agilent  17:18:46 Oct 11, 2013

R T

Ref 15 dBm Atten 15 dB

Mkr1 2.4554375 GHz
-13.69 dBm

Peak
Log

10
db/

Offst
11

-
=

dB (V’WU

o

u"wwi'v\f vq

53 FC

i

AA
Center 2.462 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.859 s (401 pts)

Printer Type is None

(Plot I: Channel = 11 @ 802.11n-20MHz)
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2.5.3.4. 802.11n-40MHz Test mode
A. Test Verdict:
Spectral power density (dBm/3kHz)
Frequency Measured PSD Limit
Channel Refer to Plot Verdict
(MHz) (dBm/3kHz) (dBm/3kHz)
3 2412 -20.12 Plot A 8 PASS
6 2437 -18.01 Plot B 8 PASS
9 2462 -18.63 Plot C 8 PASS
Measurement uncertainty: +£1.3dB
B. Test Plots:
i Agilent  17:25:04 Oct 11, 2013 R T
Mkr1 2.41609 GHz
Ref 15 dBm Atten 15 dB -20.12 dBm
Peak
Log
10
dB/
Offst
11
dB A
w1 52
s3 FC e
AA
Center 2.422 GHz Span 55 MHz
#Res BW 3 kHz #/BW 10 kHz Sweep 6.29 s (401 pts)

(Plot G: Channel =3 @ 802.11n-40MHz)
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e Agilent  17-25:33 Oct 11, 2013 R T

Mkr1 2.44044 GHz
Ref 15 dBm Atten 15 dB -18.01 dBm
Peak
Log
10
dB/
Offst
11 1

» ey | A g,

AA
Center 2.437 GHz Span 55 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 6.29 s (401 pts)

(Plot H: Channel = 6 @ 802.11n-40MHz)

e Agilent  17:26:00 Oct 11, 2013 R T

Mkr1 2.46108 GHz
Ref 15 dBm Atten 15 dB -18.63 dBm
Peak
Log
10
dB/
Offst
11 N

" P i I sty e

w1 52 ‘N/ \\NWW

53 FC y

AA
Center 2.452 GHz Span 55 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 6.29 s (401 pts)

(Plot I: Channel =9 @ 802.11n-40MHz)
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2.6.  Restricted Frequency Bands
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, In addition, radiated
emissions which fall in the restricted bands, as defined in 15.205(a), must also comply with the
radiated emission limits specified in 15.209(a).

2.6.2. Test Description

A. Test Setup

Communication
Antenna

Test Antenna

|

i

i
EUT

o |

Turn Table

Ly
NN

Service Receiver — Preamplifier
Supplier

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 Im to 4m above the
ground to determine the maximum value of the field strength.

Page 38 of 77




DRLAB,

— SZ13090085W04
B. Equipments List:
Description Manufacturer Model Serial No. Cal. Date Cal. Due
Receiver Agilent E7405A US44210471 2013.05.12 | 2014.05.11
Full-Anechoic Chamber Albatross Im*6m*6m (n.a.) 2012.05.12 | 2014.05.11
Test Antenna Schwarzbeck BBHA 9120C 9120C-384 2013.05.12 | 2014.05.11

2.6.3. Test Result

The lowest and highest channels are tested to verify Restricted Frequency Bands.

The measurement results are obtained as below:

E [dBuV/m] =UR + AT + AFactor [dB], AT =LCab1e loss [dB]-Gpreamp [dB]
Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

Aracior: Antenna Factor at 3m

Note: Restricted Frequency Bands were performed when antenna was at vertical and horizontal
polarity, and only the worse test condition (vertical) was recorded in this test report.

2.6.3.1. 802.11b Test mode

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

A. Test Verdict:

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

PK/AV | (dBuV) (dBuV/m)
1 2393.93 PK 53.39 [-30.93 32.56 55.02 74 Pass
1 2398.69 AV 40.75 |-30.93 32.56 42.38 54 Pass
11 2485.18 PK 48.88 |-29.05 32.50 52.33 74 Pass
11 2486.89 AV 36.42 | -29.05 32.50 39.87 54 Pass

B. Test Plots:

Page 39 of 77




ORLAB}

— SZ13090085W04
I Agilent  19:53:56 Oct 12, 2013 R TS
Mkr1 2.39393 GHz
Ref 100 dBuV Atten 5 dB 53.39 dBuV
Peak ]
Log
10 f"/
dBf
,
Start 2.3 GHz Stop 2.412 GHz
#Res BW 1 MHz #U/BW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 %)) Freq 2.39333 GHz 53.39 dBUV
2 o) Freq 2.40000 GHz 52.51 dBUV

(Plot A1: Channel = 1 PEAK @ 802.11b)

e Agilent  19:55:51 Oct 12, 2013 R TS
Mkr1 2.39869 GHz
Ref 100 dBuV Atten 5 dB 40.75 dBpV
Peak
Log
10
dB/ f/
) ot
Start 2.3 GHz Stop 2.412 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 4.876 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 &) Freg 239869 GHz 40.75 dBuV
2 {1 Freq 2.40000 GHz 41,39 dBPV

(Plot A2: Channel =1 AVG @ 802.11b)
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6 Agilent  19:30:01 Oct 15, 2013 R T
Mkr2 2.485180 GHz
Ref 100 dBuV Atten 5 dB 48.88 dBpV
Peak L.— . |
Log
10
dB/
1 -]
= WM&WWMMM
Start 2.462 GHz Stop 2.5 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2.483500 GHz 48.01 dBuV
z m Freg 2.485180 GHz 48.88 dBuV

(Plot B1: Channel = 11 PEAK @ 802.11b)

e Agilent  19:25:22 Oct 15, 2013 R T
Mkr2 2.486890 GHz
Ref 100 dBuV Atten 5 dB 36.42 dBpV
Peak
leg [~ |
10
dB/
1 =2
L+] & —
Start 2.462 GHz Stop 2.5 GHz
Res BW 1 MHz #VBW 10 Hz Sweep 1.654 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 &) Freg 2.483500 GHz 26.24 dBuV
2 {1 Freq 2486890 GHz 36.42 dBuV

(Plot B2: Channel = 11 AVG @ 802.11b)
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2.6.3.2. 802.11g Test mode
The lowest and highest channels are tested to verify the band edge emissions.
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) (dBuV/m)
1 2397.44 PK 53.44 |-30.93 32.56 55.07 74 Pass
1 2398.00 AV 41.40 |-30.93 32.56 43.03 54 Pass
11 2483.95 PK 52.31 -29.05 32.50 55.76 74 Pass
11 2483.50 AV 38.17 |-29.05 32.50 41.62 54 Pass
B. Test Plots:
4 Agilent  20:08:03 Oct 12, 2013 R TS
Mkr1 2.39744 GHz
Ref 100 dByV Atten 5 dB 53.44 dBpV
Peak
Log ==
10
dB/
SRR P SRR N BN G PR oSt N, SR S UL LU LY N, T
Start 2.3 GHz Stop 2.412 GHz
#Res BW 1 MHz #U/BW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2389744 GHz 53.44 dBuV
2 ) Freq 2.40000 GHz 54.35 dBUV

(Plot C1: Channel = 1 PEAK @ 802.11g)
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I Agilent  20:06:42 Oct 12, 2013 R TS
Mkr1 2.39800 GHz
Ref 100 dBuV Atten 5 dB 41.4 dBpV
Peak
Log
10
dB/ [F
- D0
Start 2.3 GHz Stop 2.412 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 4.876 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 I Freq 2.39800 GHz 41.4 dBuV
2 o Freq 2.40000 GHz 41.83 dBpV

(Plot C2: Channel = 1 AVG @ 802.11g)

i Agilent  19:08:47 Oct 15, 2013 R T
Mkr2 2.483945 GHz
Ref 100 dBuV Atten 5 dB 52.31 dBpV
Peak | 1
Log
10
dBf \
= Ww
WWMWW—MM
Start 2.462 GHz Stop 2.5 GHz
Res BW 1 MHz #/BW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2.483500 GHz 52.04 dByV
2 ) Freq 2.483945 GHz 52.31 dBuv

(Plot D1: Channel = 11 PEAK @ 802.11g)
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- Agilent  19:07:29 Oct 15, 2013 R T
Mkr2 2.483945 GHz
Ref 100 dBuV Atten 5 dB 37.9 dBpV
Peak
Log
10
dB/
iz
e
Start 2.462 GHz Stop 2.5 GHz
Res BW 1 MHz #UVBW 10 Hz Sweep 1.654 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2.483500 GHz 38.17 dByV
z m Freg 2.483345 GHz 37.9 dBuV

(Plot D2: Channel = 11 AVG @ 802.11g)
2.6.3.3. 802.11n-20MHz Test mode

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

A. Test Verdict:

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

PK/AV | (dBuV) (dBpV/m)
1 2387.64 PK 53.70 |-30.93 32.56 55.33 74 Pass
1 2398.56 AV 40.88 | -30.93 32.56 42.51 54 Pass
11 2483.50 PK 54.66 | -29.05 32.50 58.11 74 Pass
11 2483.50 AV 38.09 |-29.05 32.50 51.54 54 Pass

B. Test Plots:
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I Agilent  20:10:57 Oct 12, 2013 R TS
Mkr1 2.38764 GHz
Ref 100 dBpVY Atten 5 dB 53.7 dBpV
Peak
Log
10 j[r
dB/
. .|
Start 2.3 GHz Stop 2.412 GHz
#Res BW 1 MHz #U/BW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 ) Freq 2287684 GHz 53.7 dBuV
2 1) Freq 2.40000 GHz 53.59 dBUV

(Plot E1: Channel = 1 PEAK @ 802.11n-20)

o Agilent  20:12:43 Oct 12, 2013 R TS
Mkr1 2.39856 GHz
Ref 100 dBuV Atten 5 dB 40.88 dBpV
Peak
Log
10 —
dB/ F‘ﬁ_
il
s
Start 2.3 GHz Stop 2.412 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 4.876 s (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 239858 GHz 40,88 dBuV
2 [H Freq 2.40000 GHz 41.09 dBPV

(Plot E2: Channel = 1 AVG @ 802.11n-20)
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Agilent  19:11:05 Oct 15, 2013 R T
Mkr2 2.486225 GHz
Ref 100 dBpV Atten 5 dB 53.23 dBuV
Peak |~ ~— |~ — -~
Log
10
dB/ \"
\\ 1 =
Pt )
Start 2.462 GHz Stop 2.5 GHz
Res BW 1 MHz #/BW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 [0 Freq 2 483500 GHz 54 68 dByV
z [ Freg 2486225 GHz 53.23 dBuV

(Plot F1: Channel = 11 PEAK @ 802.11n-20)

e Agilent  19:12:22 Oct 15, 2013 R T
Mkr2 2.483945 GHz
Ref 100 dBuV Atten 5 dB 37.85 dBpV
Peak
Log .
10
dB/ \\
1z
i
Start 2.462 GHz Stop 2.5 GHz
Res BW 1 MHz #VBW 10 Hz Sweep 1.654 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 &) Freg 2.483500 GHz 38.08 dBuV
2 {1 Freq 2.483945 GHz 37.85 dBuV

(Plot F2: Channel = 11 AVG @ 802.11n-20)
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2.6.3.4. 802.11n-40MHz Test mode
The lowest and highest channels are tested to verify the band edge emissions.
A. Test Verdict:
Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit it
(MHz) UR (dB) | (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBpV/m)
3 2391.60 PK 58.60 |-30.93 32.56 60.23 74 Pass
3 2397.76 AV 4326 |[-30.93 32.56 44.89 54 Pass
9 2486.51 PK 67.49 |-29.05 32.50 70.94 74 Pass
9 2493.92 AV 45.39 [-29.05 32.50 48.84 54 Pass
B. Test Plots:
i Agilent  20:33:30 Oct 12, 2013 R TS
Mkr1 2.39160 GHz
Ref 100 dBuV Atten 5 dB 58.6 dBuV
Peak
Log ]
10
dB/ -
| PP S, SRR P Y PSSP E R PRCIEE SRSV S S SR SRS Sy SR
Start 2.3 GHz Stop 2.412 GHz
Res BW 1 MHz #/BW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 i Freq 2.39180 GHz £8.6 dBUV
2 m Freq 2.40000 GHz 54 .48 dByV

(Plot E1: Channel = 3 PEAK @ 802.11n-40)
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6 Agilent  20:30:57 Oct 12, 2013 R TS
Mkr1 2.39776 GHz
Ref 100 dBuV Atten 5 dB 43.26 dBpV
Peak
Log
10 p—
dB/ fﬁ
12 AJI
N +1.+
Start 2.3 GHz Stop 2.412 GHz
Res BW 1 MHz #VBW 10 Hz Sweep 4.876 s {401 pts)
Marker Trace Type ¥ Axis Amplitude
1 (1) Freq 2.39778 GHz 43.26 dBuV
z 1) Freg 2.40000 GHz 43.38 dBuV

(Plot E2: Channel =3 AVG @ 802.11n-40)

i Agilent  19:35:30 Oct 15, 2013 R T
Mkr2 2.486510 GHz
Ref 100 dBuV Atten 5 dB 67.49 dBpV
Peak
| o e ™ e e e |
Log
10 S =
dB". -
Start 2.462 GHz Stop 2.5 GHz
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 &) Freg 2.483500 GHz 66.78 dBuV
2 {1 Freq 2486510 GHz 67.49 dBPV

(Plot F1: Channel =9 PEAK @ 802.11n-40)
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- Agilent  19:36:18 Oct 15, 2013 R T
Mkr2 2.493920 GHz
Ref 100 dBuV Atten 5 dB 45.39 dBpV
Peak
Log
10
dB/ \\
1 =
— 1 & [ I - S A
Start 2.462 GHz Stop 2.5 GHz
Res BW 1 MHz #VBW 10 Hz Sweep 1.654 s {401 pts)
Marker Trace Type ¥ Axis Amplitude
1 (1) Freq 2483500 GHz 44.84 dBV
2 {1} Freq 2493920 GHz 45.39 dBuVv

(Plot F2: Channel =9 AVG @ 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 S0uH/50€2 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:

___________________ Communication
< > Antenna

Cpur  (Wi-Fi Module)

£
. 2
/I\ Pulse Limiter
< 80cm >! LISN
' Receiver
! —0 O
\/

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 the Battery charged with the AC Adapter which is powered by 120V, 60Hz
AC mains supply. 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 Cal. Due
Receiver Agilent E7405A US44210471 2013.05.12 | 2014.05.11
LISN Schwarzbeck NSLK 8127 812744 2013.05.12 | 2014.05.11
Service Supplier R&S CMU200 100448 2013.05.12 | 2014.05.11
Pulse Limiter (20dB) Schwarzbeck VTSD 9561-D 9391 (n.a.) (n.a.)

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 + Link.

B. Test Plots:

dBuy

E]

E0

Freq: 21
Peak: 52.77 dBu!
s [Peak: 445 L
Avg 31.51 dBui

150k TH

(Plot A: L Phase)
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150 k.

(Plot B: N Phase)

10M
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2.8. Radiated Emission
2.8.1. Requirement

According to FCC section 15.247(d), 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:

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30 - 88 100 3
88 -216 150 3
216 - 960 200 3
Above 960 500 3
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)

2.8.2. Test Description

A. Test Setup:

1) For radiated emissions from 9kHz to 30MHz
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Turmn Table+

SO |

o).

Test Antenna Feceivers — Preamplifier+

2) For radiated emissions from 30MHz tolGHz

SODODINADDNN &

DRI,

|

Test Antenna+

= lm ...

o

B

Wy

£
e

Turn Table«

Eeceivers — Preamplifier+
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Test Antenna+

W
L
G o>

=<Im .. dm=

SOOI
o

Recelvers —

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 of the EUT is powered by the Battery charged with the AC Adapter which is powered by
120V, 60Hz AC mains supply. 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 EUT is activated and controlled by the Wireless Router via a Common Antenna,
and is set to operate under hopping-on 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 2GHz) and Horn Test
Antenna (above 2GHz) 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.

B. Equipments List:

Description Manufacturer | Model Serial No. | Cal. Date | Cal. Due
System Simulator R&S CMU200 100448 2013.05.12 | 2014.05.11
Receiver Agilent E7405A US44210471 | 2013.05.12 | 2014.05.11
Full-Anechoic Chamber Albatross Im*6m*6m (n.a.) 2012.05.12 | 2014.05.11
Test Antenna - Bi-Log Schwarzbeck VULB 9163 9163-274 2013.05.12 | 2014.05.11
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Description Manufacturer | Model Serial No. | Cal. Date | Cal. Due
Test Antenna - Horn Schwarzbeck BBHA 9120D 9120C-963 2013.05.12 | 2014.05.11
Test Antenna - Horn R&S HLO050S7 71688 2013.05.12 | 2014.05.11
Test Antenna -Loop Schwarzbeck FMZB 1519 1519-022 2013.05.12 | 2014.05.11

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 [dBpuV/m] =Ur + A1+ Aracior [dB]; At =Lcabic toss [AB]-Gpreamp [dB]
Ar: Total correction Factor except Antenna
Ur: Receiver Reading
Gpreamp: Preamplifier Gain
Aractor: Antenna Factor at 3m

During the test, the total correction Factor AT and Ag,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.

2.8.3.1. 802.11b Test mode

A. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 1
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150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  AveraP Result
1 84K 48.76 DBuV 109.11 - - -- -
2 2766 M 149.66 DBuV 69.50 - - - -
\\
1110DBuV \\
\
\\
90DBuV
70DBuV \
T~
T — 9
50DBuV _\\/\ \\
IS AA A A A N b
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30ROKO0K 200K 300K 400K 500K00K008DGKROKA 2M 3M  4M 5M 6M 7TM8NMPM OM 20M 30M

(PlotA.1:  9kHz to 30MHz)

100

90|

80—

FO-|

50|

dBuVim
5
s %
w
E o

30| 1
20-
10-
o-
104
204
30M 100M 1G 106 256G
Frequency (Hz)
Fre. MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
73.541 25.14 N.A N.A N.A 40.0 N.A Horizontal | PASS
179.975 27.69 N.A N.A N.A 435 N.A Horizontal | PASS
373.491 34.89 N.A N.A N.A 46.0 N.A Horizontal | PASS
2412.00 91.06 N.A N.A N.A N.A N.A Horizontal | N.A
7882.793 37.05 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
15783.042 40.92 N.A N.A 74.0 N.A 54.0 Horizontal | PASS

(Plot A.2: Antenna Horizontal, 30MHz to 25GHz)
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100+

90

80|

T

50|

—,—I 6
40-

dBuV/m
w
&
i
-
=
w
g

20-|

10-|

10|

_ap-!

' [ ' ' ' [ ' ' ' [ | ' ]
30M 100M 1G 104G 250G

Frequency (Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
37.257 31.91 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 30.20 N.A N.A N.A 40.0 N.A Vertical PASS
392.843 28.72 N.A N.A N.A 46.0 N.A Vertical PASS
2412.000 91.02 N.A N.A N.A N.A N.A Vertical N.A
4810.474 34.49 N.A N.A 74.0 N.A 54.0 Vertical PASS
15783.042 | 40.18 N.A N.A 74.0 N.A 54.0 Vertical PASS

(Plot A.3: Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 6
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150DBuVv
No Frequency PeakAp. QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 69 K 52.13 DBuvV 110.82 - - - -
2 2766 M 149.76 DBuV 69.50 - - - -
‘L%
\\
\\\
110DBuV \\
\
\\
90DBuV
70DBuV
\h@l\ ~_ 2
50DBuV — ~
\ —
— VAW M
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30K0KO0K 200K 300K 400K 500K00K00800KIOKA 2M 3M  4M 5M 6M TM8MM OM 20M 30M
(Plot B.1:  9kHz to 30MHz)
100
4
90| T
80|
0|
60+
50+ 5
E —,—I 3
E 407 3
30+ 1 2
20
10|
o
104
3
SC:M I I B IDCIDM I I ‘ I B IIIG ‘ I I ‘ o IIC;G I ES‘G
Frequency (Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
73.541 25.38 N.A N.A N.A 40.0 N.A Horizontal | PASS
179.975 25.89 N.A N.A N.A 43.5 N.A Horizontal | PASS
390.424 34.02 N.A N.A N.A 46.0 N.A Horizontal | PASS
2437.000 90.78 N.A N.A N.A N.A N.A Horizontal | N.A
4865.337 46.06 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
15783.042 40.53 N.A N.A 74.0 N.A 54.0 Horizontal | PASS

(Plot B.2:  Antenna Horizontal, 30MHz to 25GHz)
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100~
4
90 +
B0
T
60
50- 5
£ —,—' 6
E 40-
30+
20
10+
o
16-
20
30M " loom Rt 195 © s
Frequency (Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
34.838 32.46 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 30.36 N.A N.A N.A 40.0 N.A Vertical PASS
373.491 28.64 N.A N.A N.A 46.0 N.A Vertical PASS
2437.000 90.85 N.A N.A N.A N.A N.A Vertical N.A
4865.337 45.45 N.A N.A 74.0 N.A 54.0 Vertical PASS
15783.042 | 40.18 N.A N.A 74.0 N.A 54.0 Vertical PASS
(Plot B.3: Antenna Vertical, 30MHz to 25GHz)
Plot for Channel = 11
150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  AveraP Result
1 84K 51.17 DBuV 109.11 - - - -
2 2766 M 49.12 DBuv 69.50 - - -- -
*%
\
\\
T~
1:10DBuVv \\
\
\\
90DBuV
70DBuV \
T~
\\_& \\ 2|
50DBuV ~
\ \
b /\/\"\J\fA’*’\/\/‘/\'A‘J\/\,”\’\MM*MMJM Wb
TDDB
OKIOK 20K 30K 40K 50K 6G0K70KSOROKOOK 200K 300K 400K 500100 R00R0OROK] ™M 3M_ 4M_5M 6M 7MSMOMOM 20M 30M
(Plot C.1:  9kHz to 30MHz)
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dBuV/m
&

6
3 5
20| 1 2

' [ . . N . . e .
30M 100M 1G 10G 25G

Frequency (H2)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
73.541 24.92 N.A N.A N.A 40.0 N.A Horizontal | PASS
182.394 25.51 N.A N.A N.A 435 N.A Horizontal | PASS
378.329 34.60 N.A N.A N.A 46.0 N.A Horizontal | PASS
2462.000 89.83 N.A N.A N.A N.A N.A Horizontal | N.A
7937.656 34.49 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
15783.042 | 39.61 N.A N.A 74.0 N.A 54.0 Horizontal | PASS

(Plot C.2:  Antenna Horizontal, 30MHz to 25GHz)

100+

80 T

80

70|

50|

4,—‘ 5
40+ 5
1
2
30- .

20|

dBuV/m

10

10|

20

' [ . . I . . oy o
30M 100M 16 106G 25G

Frequency (Ha)
Fre. MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
37.257 32.53 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 30.49 N.A N.A N.A 40.0 N.A Vertical PASS
400.100 27.18 N.A N.A N.A 46.0 N.A Vertical PASS
2462.000 90.77 N.A N.A N.A N.A N.A Vertical N.A
7553.616 35.21 N.A N.A 74.0 N.A 54.0 Vertical PASS
15783.042 | 39.59 N.A N.A 74.0 N.A 54.0 Vertical PASS

(Plot C.3:  Antenna Vertical, 30MHz to 25GHz)
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2.8.3.2. 802.11g Test mode

Also refer to following plots for the emissions falling in the restricted bands.
A. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 1

150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  AveraP Result
1 54 K 56.22 DBuV 112.95 - - -- -
2 2766 M 50.60 DBuV 69.50
—
1:10DBuVv \\
\\
90DBuV
70DBuV \
1
\&\
T~ o2
5DDBuV \\
\“\/"\’\/\P Attt A
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30R0OKO0K 200K 300K 400K 500K00K008DGKROKA 2M 3M  4M 5M 6M 7M8NMPM OM 20M 30M

(Plot D.1:  9kHz to 30MHz)
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100+

B0-|

T0-

. 5
3
30- 1 2

dBuv/m
&
o

' o . . o . . T Co
30M 100M 1G 10G 25G

Frequency (el
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
73.541 26.38 N.A N.A N.A 40.0 N.A Horizontal | PASS
179.975 27.15 N.A N.A N.A 43.5 N.A Horizontal | PASS
378.329 33.57 N.A N.A N.A 46.0 N.A Horizontal | PASS
2412.000 90.76 N.A N.A N.A N.A N.A Horizontal | N.A
7169.576 36.25 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
15783.042 | 39.93 N.A N.A 74.0 N.A 54.0 Horizontal | PASS

(Plot D.2:  Antenna Horizontal, 30MHz to 25GHz)

80 -+

80|

T0-|

60+

50|

4,—| 6
e — 5
2 3
30

20|

dBuvm

10-|

-]

10|

20
' . o . . . o . . . o . '
30M 100M 1G 106 256G

Frequency (He)
Fre. MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
37.257 33.10 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 31.05 N.A N.A N.A 40.0 N.A Vertical PASS
390.424 29.84 N.A N.A N.A 46.0 N.A Vertical PASS
2412.000 89.72 N.A N.A N.A N.A N.A Vertical N.A
7882.793 35.66 N.A N.A 74.0 N.A 54.0 Vertical PASS
15728.180 40.57 N.A N.A 74.0 N.A 54.0 Vertical PASS

(Plot D.3:  Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 6

150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 99K 49.44 DBuV 107.69 - - - -
2 27.62M 48.84 DBuV 69.50 - - - -
~—_
~—_
~—
1:10DBuV \\
\\
T~
90DBuV
70DBuV
T~
» N T~ 2
50DBuV \\
/\/\/\/\,\.ﬁm A A AWM
30DDBuV
10DBuV
9KI0K 20K 30K 40K 50K 60K70K30ROKO0K 200K 300K 400K 500K00K008D0ROKA 2M 3M  4M 5M 6M 7TM8VPM OM 20M 30M
(Plot E.1:  9kHz to 30MHz)
100-
4
30+ +
80|
70-
60~
50|

dBuVirm
]
R
E @

30- 1 5
20-
10-
o-
104
204
30M 100M 1G 106 256G
Frequency (Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
73.541 25.21 N.A N.A N.A 40.0 N.A Horizontal | PASS
138.853 24.74 N.A N.A N.A 43.5 N.A Horizontal | PASS
400.100 33.14 N.A N.A N.A 46.0 N.A Horizontal | PASS
2437.000 90.07 N.A N.A N.A N.A N.A Horizontal | N.A
4865.337 35.37 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
15783.042 | 40.48 N.A N.A 74.0 N.A 54.0 Horizontal | PASS

(Plot E.2:  Antenna Horizontal, 30MHz to 25GHz)
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dBuV/m

o

T

2o

30M 100M 1G 106 256G
Frequency (Hz)

Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
34.838 32.84 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 30.73 N.A N.A N.A 40.0 N.A Vertical PASS
392.843 26.44 N.A N.A N.A 46.0 N.A Vertical PASS
2437.000 88.57 N.A N.A N.A N.A N.A Vertical N.A
4865.337 36.51 N.A N.A 74.0 N.A 54.0 Vertical PASS
14192.020 | 39.79 N.A N.A 74.0 N.A 54.0 Vertical PASS

(Plot E.3:  Antenna Vertical, 30MHz to 25GHz)
Plot for Channel = 11

150DBuV
No Frequency PeakAp: OQP-Limit AV-Limit  Quasi-P  AveraP Result
1 69 K 52.86 DBUV 110.82 - - - -
2 2766 M 49.22 DBuV 69.50 - - - -
\\
\\\
110DBuV \\
\\
SODB
70DBuV
N 1
—€ ~ )
50DBuV \\/\ \\
N A it il M
30DBuV ¥
10DBuV
9KIOK 20K 30K 40K 50K G6OK7OKSOROKOOK 200K 300K 400K S00K00K00800RAKA ™M 3M_ 4M 5M 6M 7MSNDMOM 20M 30M

(Plot F.1:  9kHz to 30MHz)
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SdM ll}llJM ' ‘llG ' ‘IDIG ' ZSIG
Frequency (Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
73.541 24.97 N.A N.A N.A 40.0 N.A Horizontal | PASS
233.192 25.81 N.A N.A N.A 46.0 N.A Horizontal | PASS
380.748 33.54 N.A N.A N.A 46.0 N.A Horizontal | PASS
2462.000 89.35 N.A N.A N.A N.A N.A Horizontal | N.A
4920.200 35.84 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
14137.157 | 39.38 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
(Plot F.2:  Antenna Horizontal, 30MHz to 25GHz)
100
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o
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SdM ll}llJM ' ‘llG ' ‘IDIG ' ZSIG
Frequency (Hz)
Fre. MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
37.257 32.60 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 29.87 N.A N.A N.A 40.0 N.A Vertical PASS
395.262 27.65 N.A N.A N.A 46.0 N.A Vertical PASS
2462.000 89.85 N.A N.A N.A N.A N.A Vertical N.A
4920.200 48.86 N.A N.A 74.0 N.A 54.0 Vertical PASS
7389.027 41.74 N.A N.A 74.0 N.A 54.0 Vertical PASS
(Plot F.3:  Antenna Vertical, 30MHz to 25GHz)
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2.8.3.3. 802.11n-20MHz Test mode

B. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 1

150DBuV
No Frequency ealkAp: QP-Limit AV-Limit  Quasi-P  ‘Avera-P Result
1 84 K 50.90 DBuV 109.11 - - - -
2 1267M 38.94 DBuV. 69.50
~—_
~_
~
110DBuV \\
~—_
~_
90DBuV
7DDBuV
8 T~
SDDBuV \ \\
VAVVAWLINN WMMWWWMMWMW
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30R0OK00K 200K 300K 400K 500K00K00800K0KA 2M 3M AM 5M 6M TMSNDM OM 20M 30M

(Plot G.1:  9kHz to 30MHz)

80|

70+
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dBuv/m
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o
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10|

20

30M 100M 1G 106G 25G
Frequency {Hz)

Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
73.541 24.93 N.A N.A N.A 40.0 N.A Horizontal | PASS
179.975 27.33 N.A N.A N.A 435 N.A Horizontal | PASS
383.167 31.94 N.A N.A N.A 46.0 N.A Horizontal | PASS
2412.000 91.08 N.A N.A N.A N.A N.A Horizontal | N.A
7608.479 35.75 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
15783.042 | 39.88 N.A N.A 74.0 N.A 54.0 Horizontal | PASS

(Plot G.2:  Antenna Horizontal, 30MHz to 25GHz)
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20|
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o
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204

w0 loom ' ' T ‘ ' ST s " 256

Frequency (Hz)

Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
37.257 32.71 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 30.99 N.A N.A N.A 40.0 N.A Vertical PASS
392.843 31.06 N.A N.A N.A 46.0 N.A Vertical PASS
2412.000 91.05 N.A N.A N.A N.A N.A Vertical N.A
7882.793 35.31 N.A N.A 74.0 N.A 54.0 Vertical PASS
15783.042 | 40.99 N.A N.A 74.0 N.A 54.0 Vertical PASS

(Plot G.3:  Antenna Vertical, 30MHz to 25GHz)
Plot for Channel = 6

DY
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 444 K :34.61 DBuV 94.66 - - - -
2 2.08 M 3531 DBuV 69.50 - - - -
\\
\\\
110DBuV \\
\\
90DBuV
DB
~—
~
5DDBuV = \\
\\f 1
Ay vy
30DBuV W WY T
10DBuV
OKIOK 20K 30K 40K 50KG60K70KSOROKOOK 200K 300K 400K 500K00R00B00RAKI ™M 3M 4M 5M 6M 7MSMOIMOM 20M 30N

(Plot H.1:  9kHz to 30MHz)
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80

80|

70

dBuY/m

10|

20

' L . . D . . [ Coa
30M 100M 1G 10G 25G

Frequency (He)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Degree Verdict
73.541 25.06 N.A N.A N.A 40.0 N.A 4.4 PASS
179.975 27.22 N.A N.A N.A 435 N.A 304.1 PASS
395.262 32.45 N.A N.A N.A 46.0 N.A 127.3 PASS
2437.000 90.90 N.A N.A N.A N.A N.A 297.4 N.A
4865.337 38.34 N.A N.A 74.0 N.A 54.0 291.4 PASS
15783.042 | 40.46 N.A N.A 74.0 N.A 54.0 342.0 PASS

(Plot H.2:  Antenna Horizontal, 30MHz to 25GHz)

100+

80

70|

- 5
1
2 3
30

dBuV/m
]
o

' I . . L . . ] o
30M 100M 1G 106 256G

Frequency (Ha)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
34.838 31.17 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 29.05 N.A N.A N.A 40.0 N.A Vertical PASS
385.586 28.65 N.A N.A N.A 46.0 N.A Vertical PASS
2437.000 90.10 N.A N.A N.A N.A N.A Vertical N.A
4865.337 36.84 N.A N.A 74.0 N.A 54.0 Vertical PASS
15783.042 | 41.02 N.A N.A 74.0 N.A 54.0 Vertical PASS

(Plot H.3:  Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 11

BB
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 129 K 42.12 DBuV 105.39 - E) - -
2 2.66 M 36.59 DBuV 69.50 - -+ - -
*MK
\
T~
\\\
1:10DBuV \\
\
\\
90DBuV
70DBuV \
\
N ~_
50DBuV N~ ~
. \—S\—\ \
2
A M \AWMAW
30DBuV
10DBuV
9KI0K 20K 30K 40K 50K 60K70K30ROKO0K 200K 300K 400K 500K00K00800R0KA 2M 3M  4M 5M 6M TM8VIM OM 20M 30M
(Plot I.1: 9kHz to 30MHz)
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SC:M ‘ ‘IDCIDM ‘ I1IG I1CIDG ES‘G
Frequency (Hz)
Fre. (MHz) Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
75.960 23.13 N.A N.A N.A 40.0 N.A Horizontal | PASS
177.556 26.57 N.A N.A N.A 43.5 N.A Horizontal | PASS
390.424 29.63 N.A N.A N.A 46.0 N.A Horizontal | PASS
2462.000 90.46 N.A N.A N.A N.A N.A Horizontal | N.A
4920.200 50.83 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
7389.027 41.40 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
(Plot.2: ~ Antenna Horizontal, 30MHz to 25GHz)
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30M 100M 1G 10G 256G

Frequency (Hz)

Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
34.838 31.82 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 30.07 N.A N.A N.A 40.0 N.A Vertical PASS
392.843 28.05 N.A N.A N.A 46.0 N.A Vertical PASS
2462.000 90.46 N.A N.A N.A N.A N.A Vertical N.A
4920.200 45.55 N.A N.A 74.0 N.A 54.0 Vertical PASS
15783.042 39.28 N.A N.A 74.0 N.A 54.0 Vertical PASS

(Plot 1.3:  Antenna Vertical, 30MHz to 25GHz)
2.8.3.4. 802.11n-40MHz Test mode

A. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 3

Page 71 of 77




ORLAB

— SZ13090085W04
150DBuV
No Frequency PeakAp QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 84 K 50.90 DBuV 109.11 - - - -
2 1267M 38.94 DBuV 69.50 - - -
*»K
\
T~
\\\
11 0DBuvV \\\
\
\\
9DDBuV
70DBuV
\\_—e ~—
S0DBuV ~
\ \ 2
- AV Vo VY NN
10DBuV
9KIOK 20K 30K 40K S0K60K70K80ROKO0K 200K 300K 400K 500K00K0080GKOKA 2M 3M 4M  5M 6M TMEMIM OM 20M 30M
(PlotJ.1:  9kHz to 30MHz)
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Frequency (Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
73.541 24.78 N.A N.A N.A 40.0 N.A Horizontal | PASS
179.975 26.09 N.A N.A N.A 43.5 N.A Horizontal | PASS
397.681 30.35 N.A N.A N.A 46.0 N.A Horizontal | PASS
2422.000 91.00 N.A N.A N.A N.A N.A Horizontal | N.A
4865.337 36.37 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
15783.042 | 40.10 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
(PlotJ.2:  Antenna Horizontal, 30MHz to 25GHz)
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50|
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40~

5
1
20 2 5
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' ' ' o ' ' ' ' o ' ' ' ' o ' ]
30M 100M 1G 104G 250G
Frequency (Hz)

Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
34.838 33.06 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 27.02 N.A N.A N.A 40.0 N.A Vertical PASS

390.424 25.74 N.A N.A N.A 46.0 N.A Vertical PASS

2422.000 91.01 N.A N.A N.A N.A N.A Vertical N.A

4865.337 35.51 N.A N.A 74.0 N.A 54.0 Vertical PASS

15783.042 40.06 N.A N.A 74.0 N.A 54.0 Vertical PASS
(PlotJ.3:  Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 6

vy
No Frequency PeakAp. QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 444 K :34.61 DBuV 94.66 - - - -
2 2.08 M 3531 DBuV 69.50 - - - -
\\
\\\
110DBuV \\
\\
90DBuV
TODBR
~—
~
5DDBuV = \\
\\f 1
Ay vy
30DBuV W WY T
10DBuV
9KIOK 20K 30K 40K 50KG60K70KSOROKOOK 200K 300K 400K 500K00R00B00RAKA ™M 3M 4M 5M 6M 7MSMIMOM 20M 30N

(Plot K.1:  9kHz to 30MHz)
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Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
73.541 22.42 N.A N.A N.A 40.0 N.A Horizontal | PASS
182.394 25.63 N.A N.A N.A 43.5 N.A Horizontal | PASS
390.424 27.92 N.A N.A N.A 46.0 N.A Horizontal | PASS
2437.000 90.92 N.A N.A N.A N.A N.A Horizontal | N.A
4865.337 43.53 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
15728.180 | 39.78 N.A N.A 74.0 N.A 54.0 Horizontal | PASS

(Plot K.2: Antenna Horizontal, 30MHz to 25GHz)
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oM 100m Fr?qumltesz 156 256
Fre. (MHz) Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
34.838 32.94 N.A N.A N.A 40.0 N.A Vertical PASS
73.541 28.33 N.A N.A N.A 40.0 N.A Vertical PASS
397.681 26.92 N.A N.A N.A 46.0 N.A Vertical PASS
2437.000 90.91 N.A N.A N.A N.A N.A Vertical N.A
4865.337 43.84 N.A N.A 74.0 N.A 54.0 Vertical PASS
15783.042 40.19 N.A N.A 74.0 N.A 54.0 Vertical PASS

(Plot K.3: Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel =9

ISODBuV
No Frequency PeakAp: QP-Limit  AV-Limi uasi-P  ‘Avera-P Result
1 129 K 142.12 DBuV 105.39 - - - -
2 2.66 M :36.59 DBUV 69.50 - - - -
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10DBuV
9KIOK 20K 30K 40K 50K 60K70K30ROKO0K 200K 300K 400K 500K00K00800R0KA 2M 3M  4M 5M 6M TM8VIM OM 20M 30M
(Plot L.1:  9kHz to 30MHz)
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Frequency (Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
107.406 22.66 N.A N.A N.A 43.5 N.A Horizontal | PASS
179.975 24.25 N.A N.A N.A 43.5 N.A Horizontal | PASS
371.072 28.00 N.A N.A N.A 46.0 N.A Horizontal | PASS
2452.000 90.82 N.A N.A N.A N.A N.A Horizontal | N.A
4920.200 42.54 N.A N.A 74.0 N.A 54.0 Horizontal | PASS
15783.042 40.09 N.A N.A 74.0 N.A 54.0 Horizontal | PASS

(Plot L.2: Antenna Horizontal, 30MHz to 25GHz)
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Frequency (Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Antenna Verdict
37.257 32.98 N.A N.A N.A 40.0 N.A Vertical PASS
177.556 2091 N.A N.A N.A 435 N.A Vertical PASS
2452.000 90.83 N.A N.A N.A N.A N.A Vertical N.A
4920.200 42.73 N.A N.A 74.0 N.A 54.0 Vertical PASS
7389.027 42.51 N.A N.A 74.0 N.A 54.0 Vertical PASS
15783.042 39.87 N.A N.A 74.0 N.A 54.0 Vertical PASS
(Plot L.3:  Antenna Vertical, 30MHz to 25GHz)
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2.9. RFexposure evaluation

2.9.1. Requirement

According to § 1.1307(b)(1), systems operating under the provisions of this section shall be
operated in a manner that ensure that the public is not exposed to radio frequency energy lever in

excess of Commission’s guideline.

2.9.2. Result:

Please refer to SAR report.

** END OF REPORT **
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