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1.1 EUT Description

EUT TYPE wevveeeeiiieeiiiiieee :
Serial NO.....cooovvveeieiiieeene :
Hardware Version.................. :
Software Version .................. :
Applicant .........cccceveeeeveennnenn. :

Manufacturer ...........ccceeeeen.... :

Frequency Range.................. :

Modulation Type................... :

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

Note 2: The frequencies allocated is F(MHz)=2412+5*(n-1) (1<=n<=I1). 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

1. GENERAL INFORMATION

Mobile phone

(n.a, marked #1 by test site)

WI921 V1.21

N/A

Teleepoch Limited

5A, B1 Building, Digital Tech Zone, High-Tech Park(south),
Nanshan district, Shenzhen, Guangdong Province, China
TELEEPOCH Limited

5A, Bl Building, Digital Tech Zone, High-Tech Park(south),
Nanshan district, Shenzhen, Guangdong Province, China

802.11b/g -20MHz: 2.412GHz - 2.462GHz

DSSS

the applicant and/or manufacturer.
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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
(10-1-09 Edition)

Test detailed items/section required by FCC rules and results are as below:
No. Section Description Result
1 15.247(a) Number of Hopping Frequency (n.a)
2 15.247(b) Peak Output Power PASS
3 15.247(a) Bandwidth PASS
4 15.247(a) Carrier Frequency Separation (n.a)
5 15.247(a) Time of Occupancy (Dwell time) (n.a)
6 15.247(c) Conducted Spurious Emission PASS
7 15.247(c) Band Edge PASS
8 15.207 Conducted Emission PASS
9 15.209 15.247(¢c) Radiated Emission PASS
10 15.247(d) Power spectral density (PSD) PASS

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.4 2003.
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1.3.1 Facilities

1.3 Facilities and Accreditations

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 L1659.

All measurement facilities used to collect the measurement data are located at 3/F, Electronic Testing
Building, Shahe Road, Xili, Nanshan District, Shenzhen, 518055 P. R. China. The test site is
constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR
Publication 22; the FCC registration number is 741109.

1.3.2 Test Environment Conditions

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

Temperature (°C): 20-25
Relative Humidity (%): 40 - 60
Atmospheric Pressure (kPa): 96
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2.1 Peak Output Power

2.1.1 Requirement

to 2483.5MHz band, it is 1 Watts.

2.1.2  Test Description

A. Test Setup:

Service
Simulator

Spectrum
Analyzer

2. 47 CFR PART 15C REQUIREMENTS

Attenuator 1

Power
Splitter

According to FCC section 15.247(b)(1), for frequency hopping systems that operates in the 2400MHz
to 2483.5MHz band employing at least 75 hopping channels, the maximum peak output power of the
intentional radiator shall not exceed 1Watt. For all other frequency hopping systems in the 2400MHz

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

EUT

Attenuator 2

)
N

N\
(Wi-Fi Module)

The EUT of the CDMA2000 Wireless data terminal, 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.
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2.1.3 Test Result

2.1.3.1 802.11b Test mode
A. Test Verdict:

The EUT operates at hopping-off test mode. The lowest, middle and highest channels are selected to
perform testing to verify the conducted RF output peak power of the Module.

Channel | Frequency (MHz) Measured Output Peak Power Limit Verdict
dBm W dBm

1 2412 11.04 0.0127 PASS

6 2437 10.03 0.0101 30 PASS

11 2462 10.20 0.0105 PASS

2.1.3.2 802.11g Test mode

Channel | Frequency (MHz) Measured Output Peak Power Limit Verdict
dBm W dBm

1 2412 9.67 0.0093 PASS

6 2437 10. 48 0.0112 30 PASS

11 2462 10. 88 0.0122 PASS
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2.2 Bandwidth
2.2.1 Definition

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. The 6 dB bandwidth must be
greater than 500 kHz.

2.2.2  Test Description

Spectrum Analyzer EUT

The EUT of 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.

2.2.2.1 Test Result

The lowest, middle and highest channels are selected to perform testing to record the 6 dB bandwidth
of the Module.
2.2.3.1 802.11b Test mode

A. Test Verdict:

F 6 dB Bandwidth
Channel rg\c/llﬁ;l; v (1\/?;112;‘11 Refer to Plot Limits(kHz) Result
1 2412 12.6 Plot A =500 PASS
6 2437 12.5 Plot B =500 PASS
11 2462 13.2 Plot C =500 PASS
B. Test Plot:
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e Agilent  11:2317 Jul 19, 2011 R T
Mkr2 A 12.6 MHz
Ref 20 dBm Atten 30 dB 1.585 dB
#Peak
Log -
25 Q 2

10 l,.J\.u"‘-..M 1 '\-‘\,"\l’\""“’ll"‘\."‘-..-\,_L ey
dB/ = M
Offst ™.
05 &
dB m&f\“_ \
Dl e R b, |
5.1
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 5.154 ms (401 pts)

Marker Trace Type X Axis Amplitude

1 1) Freq 24117 GHz 1.187 dBm
2R W) Freq 2.4057 GHz 7.21 dBm
2A &) Freq 12,6 MHz 1.585 dB

(Plot A: Channel 1: 2412MHz)

I Agilent  11:30:46 Jul 19, 2011 R T
Mkr2 & 12.5 MHz
Ref 20 dBm Atten 30 dB -0.566 dB
#Peak
Log = ”
10 o weeflpn . .(zs
dBY hiW
Offst ™,
05 ",
dB PR h)
D R
3.5
dBm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)
Marker Trace Type X Acxis Amplitude
1 (1) Freq 2 4368 GHz 2 506 dBm
R 1) Freq 2 4308 GHz -3.685 dBm
2A 1) Freq 12.5 MHz -0.566 dB

(Plot B: Channel 6: 2437 MHz)
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Agilent  11:33:48 Jul 19, 2011 R T
Mkr2 & 13.2 MHz
Ref 20 dBm Atten 30 dB -0.091 dB
#Peak
Log L ?
e n 2

10 oo™ Q\q
dB/ ]
Offst e ™
05 5 ",
i IV e A\
DI LY %W
AT
dBm
Center 2.463 GHz Span 40 MHz
#Res BW 100 kHz #H/BW 100 kHz Sweep 5.154 ms (401 pts)

Marker Trace Type X Axis Amplitude

1 m Freq 24817 GHz 2.352 dBm
2R ) Freq 2.4554 GHz -5.545 dBm
ZA )] Freq 13.2 MHz 0.091 dB

(Plot C: Channel 11: 2462MHz)
2.2.3.2 802.11g Test mode
A. Test Verdict:

Frequency | 6 dB Bandwidth Limits
Channel Refer to Plot Result
anne (MHz) (MHz) efer to Plo (kHz) esu
1 2412 16.6 Plot A =500 PASS
6 2437 16.6 Plot B =500 PASS
11 2462 16.7 Plot C =500 PASS
B. Test Plot:
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e Agilent  20:23:34 Jul 13, 2011 R T
Mkr2 A 16.6 MHz
Ref 15 dBm Atten 25 dB -2.751 dB
#Peak .
Lo =H
10 9 : P MM—M&%
dB/
Offst \'\'\ﬂ
0.6 . R
dB e T i \,,MM
Dl
5.3
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 5.154 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2.4070 GHz -0.252 dBm
2R W) Freq 2.4037 GHz -5.578 dBm
2A &) Freq 16.6 MHz 2751 dB

(Plot A: Channel 1: 2412MHz)

I Agilent  20:30:05 Jul 18, 2011 R T
Mkr2 A 16.6 MHz
Ref 15 dBm Atten 25 dB -2.566 dB
#Peak 1
=
1L:]’9 A N T
dB/ j
0.6 MW el AT
dB
Dl
4.9
dBm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 5.154 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 &) Freq 24307 GHz 1.112 dBm
2R 1y Freq 2 4287 GHz -4.8868 dBm
2A W) Freq 16,6 MHz -2.566 dB

(Plot B: Channel 6: 2437MHz)
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- Agilent 2003314 Jul 13, 2011 R T
Mkr2 A 16.7 MHz
Ref 15 dBm Atten 25 dB 1.926 dB
#Peak 1
I{:g ﬁﬁmw v\KM&
o8/ / \
Offst i\‘W\'\-«
0.6 Lo e S
dB
DI
4.9
dBm
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 24670 GHz 1.131 dBm
2R W Freq 2.4536 GHz -6.198 dBm
27 I} Freq 16.7 MHz 1.926 dB

(Plot C: Channel 11: 2462MHz)
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2.3

2.3.1

Requirement

Conducted Spurious Emissions

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.

2.3.2  Test Description

See section 2.2.2 of this report.

2.3.3 Test Result

The EUT operates at hopping-off test mode. 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.

2.3.3.1 802.11b Test mode

A. Test Verdict:

Measured  Max. Limit (dBm)
Frequency ; :
Channel (MH2) Out of Band | Refer to Plot | Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit
1 2412 -43.97 Plot A.1/A.2 1.346 -18.7 PASS
6 2437 -44.12 Plot B.1/B.2 2.969 -17.0 PASS
11 2462 -43.37 Plot C.1/C.2 2.517 -17.5 PASS
B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.
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i Agilent  11:26:29 Jul 19, 2011 R T 4 Agilent  11:26:59 Jul 19, 2011 R T
Mkr1 2.413 GHz Mkr1 24.780 GHz
Ref 20 dBm Atten 30 dB 1.346 dBm Ref 20 dBm Atten 30 dB -43.97 dBm
#Peak #Peak
Log Log
10 10
ds/ dp/
Offst Offst
0.5 0.5
dB dB
DI DI
-18.7 -18.7
dBm dBm
| 5
I
w1 é"g NPT NSy IR PPIVIVR SRS Ll Sl b lsﬂ; g‘[z‘ e IR e e nti )
AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

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

(Plot A.2: Channel = 1, 3GHz to 25GHz)

W Agilent  11:28:18 Jul 19, 2011 R T i Agilent  11:28:58 Jul 19, 2011 R T
Mkr1 2.436 GHz Mkr1 24.725 GHz
Ref 20 dBm Atten 30 dB 2.969 dBm Ref 20 dBm Atten 30 dB 44.12 dBm
#Peak #Peak
Log Log
10 x 10
dB/ Q dBI
Offst Offst
05 0.5
dB dB
DI DI
A7.0 7.0
dBm dBm
o] 5
s
AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s {401 pts)

(Plot B.1: Channel = 6, 30MHz to 3GHz)

(Plot B.2: Channel = 6, 3GHz to 25GHz)

i Agilenf  11:35:21 Jul 19. 2011 R T i Agilent  11:36:07 Jul 19, 2011 R T
Mkr1 2.465 GHz Mkr1 24.890 GHz
Ref 20 dBm Atten 30 dB 2.517 dBm Ref 20 dBm Atten 30 dB -43.37 dBm
#Peak #Peak
Log Log
10 2 10
dB/ dB/
Offst. Offst
0.5 0.5
dB dB
DI | DI
A7.5 A75
dBm dBm
l !
[FOU
AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

(Plot C.1: Channel = 11, 30MHz to 3GHz)

(Plot C.2: Channel = 11, 3GHz to 25GHz)
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2.3.3.2 802.11g Test mode
A. Test Verdict:

Measured  Max. Limit (dBm)
Out of Band | Refer to Plot | Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit

Frequency

Channel (MHz)

1 2412 -49.44 Plot A.1/A.2 0.219 -19.8 PASS

6 2437 -49.18 Plot B.1/B.2 1.075 -18.9 PASS

11 2462 -49.37 Plot C.1/C.2 1.886 -18.7 PASS

B. Test Plot:

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

4 Agilent  20-25:13 Jul 18. 2011 R T A Agilent  20:26:03 Jul 18, 2011 R T
Mkr1 2.406 GHz Mkr1 14.495 GHz

Ref 15 dBm Atten 25 dB 0.219 dBm Ref 15 dBm Atten 25 dB -49.44 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Offst. Offst.
0.6 0.6
dB dB
V] 1]
-19.8 198
dBm dBm

AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 khHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

(Plot A.1: Channel = 1, 30MHz to 3GHz) (Plot A.2: Channel = 1, 3GHz to 25GHz)

5 Agilent  20:27:15 Jul 18, 2011 R T & Agilent  20:27:43 Jul 18, 2011 R T
Mkr1 2.436 GHz Mkr1 23.350 GHz

Ref 15 dBm Atten 25 dB 1.075 dBm Ref 15 dBm Atten 25 dB 9.18 dBm
#Peak #Peak
Log 1 Log
10 10
dB/ dB/
Offst Offst
06 0.6
dB | dB
DI | DI
18.9 18.9
dBm dBm
M1 s2 —— 1 ms2 I
s [ PR NP g (o it o] T S O

An Ap
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 5 (401 pts)

(Plot B.1: Channel = 6, 30MHz to 3GHz) (Plot B.2: Channel = 6, 3GHz to 25GHz)
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i Agilent  20:34:36 Jul 18, 2011 R T i Agilent  20:35:09 Jul 18, 2011 R T
Mkr1 2.458 GHz Mkr1 24.890 GHz
Ref 15 dBm Atten 25 dB 1.886 dBm Ref 15 dBm Atten 25 dB -49.37 dBm
#Peak #Peak
Log 2 Log
10 10
dp/ dB/
Offst Offst
0.6 0.6
dB Il dB
DI H DI
-18.7 -18.7
dBm dBm
[——

1 gﬁmww B Al bt ISHC‘: ?EMMM stngredom e A o s N

AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

(Plot C.1: Channel = 11, 30MHz to 3GHz)

(Plot C.2: Channel = 11, 3GHz to 25GHz)
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2.4  Power spectral density (PSD)

2.4.1 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.

2.4.2  Test Description

See section 2.2.2 of this report.

2.4.3 Test Result

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

2.4.3.1 802.11b Test mode

A. Test Verdict:

Spectral power density (dBm/MHZz)

Channel: 1
Frequency, 2412MHz

Channel: 6

Frequency, 2437MHz

Channel: 11
Frequency, 2462MHz

Test Result

Test plot

Test Result

Test plot

Test Result

Test plot

-12.89

Plot A

-11.52

Plot B

-11.35

Plot C

Measurement uncertainty: =+ 1.3dB
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Test Plot:

e Agilent  11:24:52 Jul 19, 2011 R T

Mkr1 2.41132125 GHz
Ref 20 dBm Atten 30 dB -12.89 dBm
#Peak
Log
10
dB/

Offst
0.5

dB :
m&KmN A o AL s o el A e P I P M
H IIFIII 'f IHI '|||l'f'|"\’ I'd|||'|l Tl’!wwuw U\I{‘JV IllJ Lr‘u'! L 1‘] F

M1 52
53 FC
AA
Center 2.412 GHz Span 1.5 MHz
#Res BW 3 kHz iVBW 30 kHz Sweep 167.2 ms (401 pts)

I ——
(Plot A: Channel = 1)

I Agilent 11:31:42 Jul 19, 2011 R T

Mkr1 2.43632125 GHz
Ref 20 dBm Atten 30 dB 11.52 dBm
#Peak
Log
10
dB/

Offst
0.5 i

" W,MMY el A e o gt

M1 52
53 FC

Center 2.437 GHz Span 1.5 MHz
#Res BW 3 kHz VBW 30 kHz Sweep 167.2 ms (401 pts)

(Plot B: Channel = 6)
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- Agilemt  11:32:38 Jul 19, 2011 R T
Mkr1 2.46347625 GHz
Ref 20 dBm Atten 30 dB -11.35 dBm
#Peak
Log
10
dB/
Offst
0.5 L
® ﬂf\f\’“\
WA WA o et Ay £ g P
M1 52
53 FC
AA
Center 2.463 GHz Span 1.5 MHz
#Res BW 3 kHz iVBW 30 kHz Sweep 167.2 ms (401 pts)

(Plot C: Channel = 11)
2.4.3.2 802.11g Test mode
B. Test Verdict:

Spectral power density (dBm)

Channel: 1 Channel: 6 Channel: 11
Frequency, 2412MHz Frequency, 2437MHz Frequency, 2462MHz

Test Result | Test plot | Test Result | Testplot | Test Result | Test plot

-14.38 Plot D -13.36 Plot E -13.05 PlotF

Measurement uncertainty: =+ 1.3dB

Test Plot:
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e Agilent  20:21:41 Jul 18, 2011 R T

Mkr1 2.41137375 GHz
Ref 15 dBm Atten 25 dB -14.38 dBm
#Peak
Log
10
do/
Offst
0.6

dB MVH%WK lww-\_%‘ Vﬁﬂr&f"; “\*’WW”WW\.W

0 M

Center 2.412 GHz Span 1.5 MHz
#Res BW 3 kHz iVBW 30 kHz Sweep 167.2 ms (401 pts)

I ——
(Plot D: Channel = 1)

I Agilent  20:31:04 Jul 18, 2011 R T

Mkr1 2.43667375 GHz
Ref 15 dBm Atten 25 dB 13.36 dBm
#Peak
Log
10
dB/

Offst
0.6

4B [pff WHWWL‘”M } JJWWW “"\m,,%
e

= B

M1 52
53 FC
AA
Center 2.437 GHz Span 1.5 MHz
#Res BW 3 kHz VBW 30 kHz Sweep 167.2 ms (401 pts)

(Plot E: Channel = 6)
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e Agilent  20:31°52 Jul 18, 2011

R T

Ref 15 dBm

Atten 25 dB

Mkr1 2.46167375 GHz
-13.05 dBm

#Peak
Log

10
do/

Offst
0.6

dB NWHW

Mﬁﬂr”‘”% i

SRRV

Center 2.462 GHz
#Res BW 3 kHz

#V/BW 30 kHz

Span 1.5 MHz

Sweep 167.2 ms (401 pts)

(Plot F: Channel = 11)
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2.5 Band Edge
2.5.1 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.

2.5.2  Test Description

A. Test Setup

Communication
Antenna

Test Antenna

£

Turn Table

DN,
RN

— Service Receiver —— Preamplifier
Supplier

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..

C. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2011.5 lyear
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Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2011.5 lyear
Test Antenna Schwarzbeck | BBHA 9120C | 9120C-384 2011.5 lyear

2.5.3 Test Result

The EUT operates at hopping-off test mode. The lowest and highest channels are tested to verify the
band edge emissions.

2.5.3.1 802.11b Test mode

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

A. Test Verdict:

. Max. Emission in the Limit (dBpV/m)
r n imi m
Channel (l\/flilluj Y| Restricted Bands (dBuV/m) H Verdict
z
PK AV PK AV
1 2412 40.97 31.07 74 54 PASS
11 2462 59.97 40.61 74 54 PASS
B. Test Plot:
it Agilent  10:49:17 Aug 2, 2011 R T
Mkr2 2.39000 GHz
Ref 100 dBpV Atten 5 dB 40.97 dBpV
#Peak

Log

DI
740
dBpV
Start 2.31 GHz Stop 2.442 GHz
Res BW 1 MHz #/BW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 (&)} Freq 241362 GHz 84.73 dBuV
2 (&)} Freq 239000 GHz 40.97 dBuV

(Plot A1l: Channel = 1 PEAK)
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it Agilent

10:47:00 Aug 2, 2011

Ref 100 dBpV
#ivg
Log
10
dBf
Offst
238

Atten 5 dB

Mkr2 2.39000 GHz
31.07 dBpV

Meas Uncal

dB
DI

S

54.0
dBuV

Start 2.31 GHz
Res BW 1 MHz
Marker Trace Type
1 [} Freq
2 {1 Freq

#/BW 10 Hz
X Axis
241362 GHz
239000 GHz

Stop 2.442 GHz
Sweep 9.087 s (401 pts)
Amplitude
78.58 dBuV
31.07 dBpV

e Agilent

13:458:56  Aug 2, 2011

(Plot A2: Channel = 1 AVG)

Ref 120 dBuV
#Peak

Log

10

dB/

Offst

Atten 25 dB

Mkr2 2.48350 GHz
59.97 dBpV

B [ 7
Dl

74.0
dBuV

Start 2.452 GHz
#Res BW 1 MHz
Marker Trace Type
1 1 Freq
2 ] Freq

#/BW 1 MHz

X Axis
248438 GHz
2. 483350 GHz

Stop 2.5 GHz
Sweep 4 ms (401 pts)
Amplitude
101.8 dBpV
59.97 dBV

(Plot B1: Channel = 11 PEAK)
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e Agilent  10:59:51 Aug 2. 2011 R T
Mkr2 2.48350 GHz
Ref 100 dBpV Atten 5 dB 40.61 dBpV
#Avg
Log
Meas Uncal

10

do/
Offst
28 i

dB

DI

5.0

dBpV

Start 2.452 GHz

Res BW 1 MHz

Marker Trace Type

1 {1 Freq
2 {1 Freq

M ;M. e e AN At = b o B

Stop 2.5 GHz
#/BW 10 Hz Sweep 3.304 s (401 pts)
X Axis Amplitude
2 46292 GHz 79.57 dBuV
2.48350 GHz 40.61 dBUV

2.5.3.2 802.11g Test mode

(Plot B2: Channel = 11 AVG)

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

A. Test Verdict:

r Max. Emission in the Limit (dByV/m)
T n . imi m )
Channel (Nf;lluj <y Restricted Bands (dBuV/m) H Verdict
z PK AV PK AV
1 2412 42.36 38.71 74 54 PASS
11 2462 46.6 32.67 74 54 PASS
B. Test Plot:
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- Agilent 101834 Aug 2, 2011

Mkr2 2.39000 GHz

Ref 100 dBuV Atten 5 dB 42.36 dBpV
Peak 1
Log
10
dB/
2.8 L
| [P S S S ST e
DI
74.0
dBpV
Start 2.31 GHz Stop 2.442 GHz
Res BW 1 MHz VBW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 L) Freq 241258 GHz 87.02 dBpV
2 4] Freq 2.39000 GHz 42.36 dBPV
(Plot A1l: Channel = 1 PEAK)
e Agilent  10:44:33 Aug 2, 2011 R T
Mkr2 2.39000 GHz
Ref 100 dBuV Atten 5 dB 38.71 dBpV
#Avg
Log A
10
dB/ Meas Lincal
Offst
2.8
dB = ﬁ)v/ \\\M
DI MMWNWWWW \‘,JLF
54.0
dBpV
Start 2.31 GHz Stop 2.442 GHz
Res BW 1 MHz #UBW 10 Hz Sweep 9.087 s (401 pts)
Marker Trace Type X Axis Amplitude
1 " Freq 240669 GHz 83.1 dBpV
2 {1 Freq 239000 GHz 38.71 dBuV

(Plot A2: Channel = 1 AVQG)
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s Agilent  10:35:50 Aug 2. 2011 R T
Mkr2 2.48350 GHz
Ref 100 dBpV Atten 5 dB 46.6 dBpV
Peak .
Log
dBl 7
Offst
2.8 2
DI
74.0
dBuV
Start 2.452 GHz Stop 2.5 GHz
Res BW 1 MHz #U/BW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2 45584 GHz 24.68 dBUV
2 (1) Freq 2.48350 GHz 46.6 dBuV
(Plot B1: Channel = 11 PEAK)
e Agilent  10:36:41 Aug 2, 2011 R T
Mkr2 2.48350 GHz
Ref 100 dBpV Atten 5 dB 32.67 dBpV
#hvg
Log

10 x

dB/ Meas Uncal
Offst F\
28
dB /{ g
=2
Dl & .

54.0
dBuV
Start 2.452 GHz Stop 2.5 GHz
Res BW 1 MHz #VBW 10 Hz Sweep 3.304 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 {1} Freq 2 45584 GHz 71.83 dByV
2 1) Freq 2 48350 GHz 32.67 dBUV

(Plot B2: Channel = 11 AVG)
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2.6 Conducted Emission
2.6.1 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 5S0uH/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.

2.6.2  Test Description

A. Test Setup:

Communication
Antenna

Cpur  (Wi-Fi Module)

%

Pulse Limiter

< 80cm > | LISN /%\
: Receiver
! —0 O—

Service /

Supplier

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 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, and is set to operate under hopping-on test mode transmitting 339 bytes DH5 packages at
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maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2011.5 lyear
LISN Schwarzbeck | NSLK 8127 812744 2011.5 lyear
Service Supplier R&S CMU200 100448 2011.5 lyear
Pulse Limiter (20dB) Schwarzbeck | VTSD 9561-D 9391 (n.a.) (n.a.)

2.6.3 Test Result

The maximum conducted interference is searched using Peak (PK), Quasi-peak (QP) and Average
(AV) detectors; 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.

2.6.3.1 Test mode (WI-FI)

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

B. Test Plot:
Quasi-Peak Limit Ling s—————

65D Frequency PeakAp QP-Limit: AV-Limit  Quasi-P | Avera-P Result AveTa-Peak Lt Lire

1 747 K 46.07 DBuU 56.00 46.00 42.39 28.04 Pass Max Hold Peak Line

2 96 K 47.00 DBu 56.00 46.00 44.43 32.78 Pass Suspicious PeakO

3 2.2 51.91 DBuU 56.00 46.00 47.91 32.87 Pass Quasi PeakO
GODE

AveraPeakO
<<D‘(N'\
50DBuVv
9 o
[\ K./ A | |
AN fe
\ \/ o m\/% M
S / V ‘MV L J\WH | hw s
( / / W
35DBuV | | L
e]
30DV
e]

TS0K 200K 300K 400K 500K 600K 700KS00KI00KM ™ M 4M  5M__6M_7M 8M 9M I0M 20M 30M

(Plot A: L Phase)
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N Quasi-Peak Limit Ling ==
63D Frequency PeakAp QP-Limit AV-Limit ~ Quasi-P~ | Avera-P Result Avera-Peak Limit Line ==

1 866 K 52.54 DBuU 56.00 46.00 43.86 29.73 Pass Max Hold Peak Ling s——

2 8M 51.05DBuU 56.00 46.00 41.54 28.31 Pass Suspicious PeakiO

3 2.1 49.16 DBuU 56.00 46.00 46.00 30.12 Pass Ouasi Peak O
GODRA 233 142'DBU 56.00 6.00 4340 29.86 Pass

\ AveraPeakQ
551)‘5\
\ ?2 ?1
50DBuV /\ K [
o LN il
DBV o V v d
| | \ﬂ M
4(”_)'&/\' A AV \_/ V U N “ | | [
9 U
35DBuV 'V | ||\||,lﬂ W | |1' '
Q.
30DBuV O© ~
o

150K 200K 300K 400K 500K 600K 700K800K000KM 2M 3M 4M 5M  6M 7™ 8M 9M 10M 20M 30M

(Plot B: N Phase)
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2.7 Radiated Emission
2.7.1 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:

Frequency (MHz) Field Strength (uWV/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

As shown in FCC section 15.35(b), for frequencies above 1000MHz, the field strength limits are
based on average detector. When average radiated emission measurements are specified in this part,
including emission measurements below 1000MHz, there also is a limit on the radio frequency
emissions, as measured using instrumentation with a peak detector function, corresponding to 20dB
above the maximum permitted average limit for the frequency being investigated unless a different
peak emission limit is otherwise specified in the rules.

2.7.2  Test Description

A. Test Setup:
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Communication
Antenna

Test Antenna

5 |

Turn Table

<80cm>i

Py

Service
Supplier

Receiver Preamplifier

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 1GHz) and Horn Test
Antenna (above 1GHz) are used. 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. 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 2011.5 lyear
Receiver Agilent E7405A US44210471 | 2011.5 lyear
Semi-Anechoic Chamber | Albatross Im*6m*6m (n.a.) 2011.5 lyear
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2011.5 lyear
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2011.5 lyear
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2.7.3 Test Result

2.7.3.1 802.11b Test mode

QP detectors.
A. Test Verdict for Harmonics:

The Fundamental Emissions

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels
more than the limits, and that have narrow margins from the limits will be re-measured with AV and

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channel Frequency | Fundamental Emission (dBuV/m) Anter'lna ' Refer to Plot
(MHz) PK AV Polarization

) 2412 86.28 81.27 Horizontal Plot A.2
89.09 84.07 Vertical Plot A.3
90.81 85.78 Horizontal Plot B.2

6 2437 ;
95.87 90.87 Vertical Plot B.3
90.21 85.15 Horizontal Plot C.2

11 2462 -
95.87 90.79 Vertical Plot C.3

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

Plots for Channel = 1

200DBuV
No Frequency PeakAp: QP-Limit AV-Limit Quasi-F Avera-P Result
1 15.23 M 68.68 DBuvV 85.00 - - - -

“‘“P‘“\\

160DBuV \

THODBIY \

RIORY L

100DRuV

8DDBuV

H)DBuV
j RSN G Y o A AN i s

20DBuV

K 60K70K80ROK00K. 200K 300K 400K 500K00K0080GKOKA 2M 3M 4M  5M 6M TMENDM OM

=~
S
=

20M 30M

(PlotA.1:  9kHz to 30MHz)
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GO 5 Limit Line
No Frequenc PeakAmp Lmt @ ax Hold Peak Line
1 3113M 4479DBWV  46.00 PeakO
2 2413.0M 86:28 DBuV 54.00
g
50DBu
' Mo
w “W \\”f\v .
Il 1l | il
30DBu M
10038
BIEYY
30M 40M  50M 60M 8OM 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(C
(Plot A.2:  Antenna Horizontal, 30MHz to 25GHz)
105DBuV Limit Line
Frequenc PeakAmp Lmt ax Hold Peak Line
1 87.2M 3343DBWV  40.00 PeakO
2 2424M 31.38 DBuV 46.00
24145M  89.90 DBuV 54.00 03
85DV
65DBuY
DY ] ,M'W"N
1
2
A | T | ‘ ‘ ‘
I b
SDBAV
30M 40M  50M 60M 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢

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

190DBuV
~_No Frequency PeakAp QP-Limit AV-Limit  Quasi-P  Avera-P Result
118 M 60.49 DBuV. 80.72 - - -- --
170DBug 5M  60.86 DBU 85.00 - - - =
\
150DBuV
\\\
N
130DBuV \
\
1:10DBuV
90DBuV \\\\
70DBuV
1 )
st IRT—
\‘_\v,\/_/__/\/\ V@VWWN “,.NIJ #‘
50DBuV
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K008DGKOKA M 3M  4M 5M 6M 7TM8MIMOM 20M 30M
(Plot B.1:  9kHz to 30MHz)
95DBu 1 Limit Line
No Frequenc PeakAmp Lmt P ax Hold Peak Line
1 24400M 9081DBUW  54.00 PeakO
2 36.8M 29,83 DBuvV 40.00
3 14087.5M 43,97 DBuvV 54.00
75DBu’
55DBu
' R
N Jﬂ wned
DBu wrr
2
15DBu AV‘W Vi
-5DBuV;
30M  40M 50M 60M 80M  100M 200M 300M  400M 500Mo00M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI10G 15G 20G  25C

(Plot B.2:  Antenna Horizontal, 30MHz to 25GHz)
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T00TE4 9 Limit Line
No Frequenc PeakAmp Lmt P ax Hold Peak Line
1 358M 3133DBuV  40.00 PeakO
2 24415M 9587 DBuV 54.00
4885.0 M 42.14 DBuvV 54.00
RODBY
60DBu
I 3
M iy . ANy
20DBuY Y \} WHWI’ ww L
1
A f)
2008y "V \AJ
00BN
30M_ 40M 50M 60M _ 80M_100M 200M 300M 400M 500M600M _ 800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 156 20G 25

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

Plot for Channel = 11

190DBuV
N~ _No  Frequency PeakAp QP-Limit AV-Limit  Quasi-P  Avera-P Result
669 K 61.21 DBuvV 86.85 - - - -
T70DBE 2&%61.21 DBuV 85.00 - B . o
I50DBI
\\\
.
130DBuV \
0D
GODBI L
\\\
DBV
A, o
oY WA I gty
777\\/‘/\_’_/_/\ WWW
SODBV
3DDBIV
1000
9KIOK 20K 30K 40K 50K 60K70K80ROKOOK 200K 300K 400K 500K00K0080GKAKA 2M 3M 4M  5SM 6M TMEMIM OM 20M 30M

(Plot C.1:

9kHz to 30MHz)
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PeakAmp Lmt
69 DBuvV  40.00
21 DBuv  54.00
60 DBuV 54.00

Report No.: SZ11060134W02

-

(%}

80M  100M 200M

(Plot C.2:

PeakAmp Lmt
33 DBuv 40.00
87 DBuV 54.00
14DBuV  54.00

300M  400M 500M600M  800M 1G

Antenna Horizontal, 30MHz to 25GHz)

(S}

80M  100M 200M

(Plot C.3:

£o

300M  400M 500M600OM  800M 1G

Antenna Vertical, 30MHz to 25GHz)
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2.7.3.2 802.11g Test mode

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels

more than the limits, and that have narrow margins from the limits will be re-measured with AV and

QP detectors.
C. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channel Frequency | Fundamental Emission (dBpV/m) Antel?na ‘ Refer to Plot
(MHz) PK AV Polarization

) 2412 85.31 80.29 Horizontal PlotA.2
89.93 84.80 Vertical Plot A.3
86.06 81.06 Horizontal Plot B.2

6 2437 5
90.53 85.53 Vertical Plot B.3
84.89 79.88 Horizontal Plot C.2

11 2462 5
84.89 79.89 Vertical Plot C.3

Also refer to following plots for the emissions falling in the restricted bands.

D. Test Plot for the Whole Measurement Frequency Range:

Plots for Channel = 1

190DBuV
~._No Frequency PeakAp: QP-Limit AV-Limit Quasi-F Avera-P Result

1.55M 60.20 DBuVv 77.73 - - - -
70D ‘2&_9{60.9‘3 DBuv 85.00
150DBuV

\\\
~
130DBuV \
110DBuV
90DBuV \\\\
70DBuV
1 2
\y_\\‘/\/\/w,\,\/wm W WWMWWM e WW
5DDBuV
3DDBuV
1DDBuV
9KIOK 20K 30K 40K 50K 60K70K80R0OK00K 200K 300K 400K 500K00K0080GROKA 2M 3M iM 5M 6M TMSNPM OM 20M 30M
(PlotA.1:  9kHz to 30MHz)
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G3DIN Limit Line
No Frequenc PeakAmp Lmt ax Hold Peak Line
1 2774M 3889DBUWV  46.00 5 PeakO
2 24100 M 8531 DBuV 54.00 @
75DBuV
55DBu
' Pl
! \I\[Jw
? " by Wy
35DBu Y '
I W\Myﬂ
15DBu ' A
-5DBuV
30M 40M  50M 60M 8OM 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 56 6G 7G 8G9G10G 15G 20G  25¢
(Plot A.2:  Antenna Horizontal, 30MHz to 25GHz)
100DBuV Limit Line
No Frequenc PeakAmp Lmt ax Hold Peak Line
1 824 M 34,08 DBuV 40.00 9 Peak O
2 24100 M 89.93 DBuv 54.00 )
80DBuY
60DBuY
I
40DE \/AV' b‘ e W I
)DBuY
1 LR o,/
M 1 1 | ] J UL
20DBu! W\\/‘AMAAM MM
0DBuV
30M 40M  50M 60M 8OM 100M 200M 300M  400M 500M600OM  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢

(Plot A.3:

Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 6

20DBuV] \/

190DBuV
~_No Frequency PeakAp QP-Limit AV-Limit  Quasi-P  Avera-P Result
118 M 61.92 DBuv: 80.72 - - -- -
170DB2 2547 M 60.40 DBU 85.00 - - - -
\
150DBuV
N
\\\
130DBuV \
\

1:10DBuV

90DBuV \\\\

70DBuV 1

\ 9
_\\’_\MﬂWNWMAWJMMWWM AV
TN

50DBuV

30DBuV

10DBuV

9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K008DGKOKA M 3M  4M 5M 6M 7TM8MIMOM 20M 30M

(Plot B.1:  9kHz to 30MHz)
Y Limit Line
No Frequenc PeakAmp Lmt ax Hold Peak Line
1 7206M 3551DBUWV  46.00 PeakO
2 24355M 86.06 DBuV 54.00 9
81700 M 4449DBWV  54.00 @
80DBu
60DBu’
I 3
o all M \ |

40DBuY

0DBuV

30M

40M

50M 60M

80M

100M 200M

(Plot B.2:
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Antenna Horizontal, 30MHz to 25GHz)
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99DBu 2 Limit Line
No Frequenc PeakAmp Lmt P ax Hold Peak Line
1 358M 3169DBWV  40.00 PeakO
2 2443.0M 90.53 DBuV 54.00
141325 M 43,77 DBuV 54.00
75DBu
55DBu
[
y \
35DEV
3D [\)\/\IA A \N v N AVAA \VL ‘ o
5DBu W
-5DBuV
30M 40M  50M 60M 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25C
(Plot B.3:  Antenna Vertical, 30MHz to 25GHz)
Plot for Channel = 11
190DBuV
~_No Frequency PeakAp QP-Limit AV-Limit  Quasi-P  Avera-P Result
1.30 M 60.22 DBuV. 79.67 - - -- -
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(Plot C.1:  9kHz to 30MHz)
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(Plot C.2:  Antenna Horizontal, 30MHz to 25GHz)
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(Plot C.3:  Antenna Vertical, 30MHz to 25GHz)
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