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GENERAL INFORMATION

1.1 EUT Description

EUT TYpe eeeeveeieeieeeeeee :  Mobile phone

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

Hardware Version.................. : V44

Software Version .................. : Chairman GAPPS-eng 2.2 MAIN eng.duy.20110614.170756
test-keys

Applicant ..........ccceeevveeneennen. : UN Cells Limited

16C Hurst End, Folly Lane, Newport Pagnell, Buckinghamshire
MK16 9HS, United Kingdom

Manufacturer ...........cc...c....... . Flextronics (SBS)

Munkas ut 28, PO Box 33, HU-8660 Tab, Hungary
Frequency Range.................. : 802.11b/g -20MHz: 2.412GHz - 2.462GHz
Modulation Type................... :  DSSS,0FDM

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<=11). The lowest, middle,
highest channel numbers of the EUT used and tested in this report are separately 1
(2412MHz), 6 (2437MHz) and 11 (2462MHz).

Note 3: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
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1.2

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
(10-1-09 Edition)

Radio Frequency Devices

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 C63.4-2009.

1.2.1  List of Equipments Used

Description Manufacturer Model No. Serial No. Cal. Date
Trilogy Antenna Schwarzbeck VULB 9163 9163-274 2011.05
Horn Antenna Schwarzbeck BBHA 9120C | 9120C-384 2011.05
Temperature YinHe Experimental Equip. HL4003T (n.a.) 2011.05
Chamber

Power Splitter WEINSCHEL 1506A NW521 2011.05
Anechoic Albatross Projects GmbH (n.a) (n.a) 2011.05
Chamber

DC Power Supply | Good Will Instrument Co., Ltd. | (n.a) (n.a) 2011.05
Spectrum Agilent E7405A US44210471 | 2011.05
Analyzer

Power Splitter Weinschel 1506A NW521 2011.05
Attenuator 1 Resnet 20dB (n.a) 2011.05
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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. 47 CFR PART 15C REQUIREMENTS
2.1 Peak Output Power

2.1.1 Requirement

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
to 2483.5MHz band, it is 1 Watts.

2.1.2  Test Description

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

Attenuator 1

dervice Power Power
Simulator Splitter Meter
Spectrum \
Analyzer I\
Attenuator 2 (Wi-Fi Module)

The EUT of the 3G Mobile Phone, 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 lowest, middle and highest channels are selected to perform testing to verify the conducted RF
output peak power of the Module.

Measured Output Peak Power Limit .
Channel | Frequency (MHz) 4Bm W 4Bm Verdict
1 2412 10.13 0.010304 PASS
6 2437 10.67 0.011668 30 PASS
11 2462 10.32 0.010765 PASS
2.1.3.2 802.11g Test mode
Measured Output Peak Power Limit :
Channel | Frequency (MHz) 4Bm W 4B Verdict
1 2412 11.57 0.014355 PASS
6 2437 12.49 0.017742 30 PASS
11 2462 11.69 0.014757 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 under the Test, which is powered by the Battery, is coupled to the Spectrum Analyzer; the
RF load attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to
correct the reading.

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.

2.2.2.2 802.11b Test mode

A. Test Verdict:

Frequency | 6 dB Bandwidth ..
h 1 Refer to Plot Limits(kH Result
Channe (MHz) (MHz) efer to Plo imits(kHz) esu
1 2412 12.80 Plot A =500 PASS
6 2437 12.00 Plot B =500 PASS
11 2462 12.90 Plot C =500 PASS
B. TestPlot:
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= Agilent 100344 Jul 12, 2011 R T
Mkr2 & 12.8 MHz
Ref 0.5 dBm Atten 10 dB 0.095 dB
Peak L
Log P e
10
dB/ L\"‘*
Offst r’/ V‘\\u
0.5 M m.vrm} i (\/\/‘-"km-
dB j*/v “‘«.“l
DI
17.6
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5.154 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 24117 GHz -11.61 dBm
2R IEH] Freq 2.4055 GHz -18.22 dBm
2A i Freq 12.8 MHz 0.095 dB

(Plot A: Channel 1: 2412MHz)

At Agilenf  14:42:54 Jul12 |, 2011 R TS
Mkr2 A 12.0 MHz
Ref 20 dBm Atten 30 dB -0.02 dB
Peak - K 2
Log o TN VoL e W e =4 ¥ PRI 4
10 AR o
dBl Y
Offst gt P v R T
0.6 )_}/’/ V \f . VN
dB
DI } } 1
6.6
dBm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5.154 ms (401 pts)
Marier Trace Type X Axis Amplitede
1 i Freq 24380 GHz 12.61 dBm
2R i Freq 2.4310 GHz 8.135 d8m
2A m Freq 12,0 MHz 00248

(Plot B: Channel 6: 2437 MHz)
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- Agilent  10:06:59 Jul 12, 2011 R T
Mkr2 A 12.9 MHz
Ref 0.5 dBm Atten 10 dB 0.476 dB
Peak
2R 2
Log N e e o
P
10
dB/ S
Offst . i S
0.5 T’ P T
dB
Dl
-14.8
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 1) Freq 24617 GHz -£.77% dBm
2R W) Freq 2.4554 GHz -15.78 dBm
2A &) Freq 12.9 MHz 0.476 dB

2.2.2.3 802.11g Test mode

A. Test Verdict:

(Plot C: Channel 11: 2462MHz)

Frequency 6 dB Bandwidth Limits
hi | Refer to Plot Result
Channe (MHz) (MHz) efer to Plo (kHz) esu
1 2412 16.5 Plot A =500 PASS
6 2437 16.4 Plot B =500 PASS
11 2462 16.5 Plot C =500 PASS
B. Test Plot:
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= Agilent 095851 Jul 12, 2011 R T
Mkr2 & 16.5 MHz
Ref 0.5 dBm Atten 10 dB 0.443 dB
Peak :;
Log A oo i | g o
10 /J)I 11 ‘IL'
dB/
Offst k‘“‘\,\
05 | puwte™T A
dB b
1]
16.7
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5.134 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 (1) Freq 2.4070 GHz -10.62 dBm
2R 1) Freq 2.4037 GHz -17.11 dBm
2A (1) Freq 168.5 MHz 0.443 dB

(Plot A: Channel 1: 2412MHz)

1 Agilenf  14:49:31 Jul12, 2011 R TS
Mkr2 A 16.4 MHz
Ref 20 dBm Atten 30 dB 0.328 dB
Peak 1
Log 1 N . 5
10
a8/ ] |
Offst | et Mm—/'v’JvF’ WMH.& A
06 e _ ‘ T
dB
DI
1.5
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 Axis Amplitede
1 " Freq 24308 GHz 7.411 dBm
2R " Freq 24288 GHz 0.589 dBm
24 m Freq 18.4 MHz 0.328 9B

(Plot B: Channel 6: 2437MHz)
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e Agilent  10:02:11 Jul 12, 2011 R T
Mkr2 & 16.5 MHz
Ref 0.5 dBm Atten 10 dB 0.592 dB
Peak (15
Log D e W P T W )
; / 0
av oot
Offst EPRERIS %'VL .
0.5 | e
dB
DI
-16.5
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 1) Freq 2 4670 GHz -10.51 dBm
2R (1) Freq 2.4537 GHz -16.75 dBm
2 (1) Freq 168.5 MHz 0.592 dB

(Plot C: Channel 11: 2462MHz)
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2.3 Conducted Spurious Emissions

2.3.1 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.

2.3.2  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 (MHz) Out of Band | Refer to Plot Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
1 2412 -64.01 Plot A.1/A.2 -11.6 -32.2 PASS
6 2437 -63.64 Plot B.1/B.2 -9.42 -29.4 PASS
11 2462 -62.00 Plot C.1/C.2 -8.519 -28.5 PASS
B. TestPlot:

Note: the power of the Module transmitting frequency should be ignored.
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A Agilent  10:32:31 Jul 12, 2011 R T A Agilent  10:33:19 Jul 12, 2011 R T

Mkr1 2.413 GHz Mkr1 14.440 GHz
Ref 0.5 dBm Atten 10 dB -11.6 dBm Ref 0.5 dBm Atten 10 dB -64.01 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
0.5 0.5
dB dB
DI DI
322 -32.2
dBm n dBm

\ I b
Lo on
o R U DU AU B o LUV B SO RN B |
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 #UBW 300 kHz Sweep 2.279 5 (401 pts)

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

|

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

i Agilenf  10:14:33 Jul 12, 2011 R T i Agllent  10:15:17 Jul 12, 2011 R T
Mia3 97 MHz Mkr1 24.835 GHz
Ref 0.5 dBm Atten 10 dB 41.38dBm__ Ref0.5 dBm Atten 10 dB -63.64 dBm
Peak 3 Peak
Log Log
10 ” - 10
a8l |- B/
Offst |.o _ a I Offst
0.5 1 o 1 05
) (S . O N |G
o | il e | T |, vy =" i
294 ] 294
dBm dBm
Start 30 MHz Stop3GHz g 52 [ . s
ERes BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) 53 FC mewmw A P A e
Marker Trace Type X Axis Amplitude AA

1 m Freq 2.443 GHz -9.429 dBm

2 ) Freq 1.745 GHz 46,69 dBm

3 m Freq 97 MHz -41.38 dBm

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

Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

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

e Agllent 1017.37 Jul 12, 2011 R T e Agllent 10.18:38 Jul 12, 2011 R T
Mkr1 2.473 GHz Mkr1 7.400 GHz
Ref 0.5 dBm Atten 10 dB £519dBm  Ref0.5 dBm Atten 10 dB 62 dBm
Peak o Peak
Log ﬂ Log
10 10
Bl [ I dB/
Offst . I Offst
05 | 2 il 0.5
dB |L l II l dB
DI K12 7% Y VPN PR | U RSN IS U | SIS e | e B
285 285
dBm dBm
Start 30 MHz Stop3GHz g 52
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) 53 FC| et oo PRI L LR VRPN L e
Marker Trace Type X Axis Amplitude AA

1 [ Freq 2.473 GHz -£.519 dBm

2 1) Freq 1,745 GHz -49,86 dBm

3 1) Freq 97 MHz -41.45 dBm

Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 2.279 5 (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)
Frequency - .
Channel (MHz) Out of Band | Referto Plot | Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
1 2412 -64.26 Plot A.1/A.2 -10.9 -30.9 PASS
6 2437 -63.6 Plot B.1/B.2 -8.745 -28.7 PASS
11 2462 -63.13 Plot C.1/C.2 -9.417 -29.4 PASS

B. Test Plot:

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

Lt Agllent  10:35:20 Jul 12, 2011 R T Lt Agllent  10:35:51 Jul 12, 2011 R T
Mkr1 2.406 GHz Mkr1 14.110 GHz
Ref 0.5 dBm Atten 10 dB -10.9 dBm Ref 0.5 dBm Atten 10 dB 64.26 dBm
Peak Peak
Log Log
10 10
dBJ dBJ
Offst Offst
0.5 0.5
dB dB
DI DI
309 309
dBm n ' dBm
M 52 L e A .
53 FC WMJMWWN«J “‘”"'NM §3 O et A WWMW I Stest
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)

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

#Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

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

i Agilent  10:28:44 Jul 12, 2011 R T it Agilen  10:29:12 Jul 12, 2011 R T
Mkr1 2.436 GHz Mkr1 13.560 GHz
Ref 0.5 dBm Atten 10 dB 8.745dBm  Ref0.5 dBm Atten 10 dB 63.6 dBm
Peak L Peak
Log & Log
10 10
dB/ dB/
Offst l Offst
0.5 0.5
dB I dB
DI DI
287 287
dBm ﬂ dBm
\ 1 \M i

M1 52 =1 m s2
$3 FC| [t e i il N IR &3 FO| et ] WMW Sty M frr i

AA AA
Start 30 MHz Stop3GHz  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)

Page 16 of 46




ORLAB

Report No.: SZ11030032W06

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

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

it Agilent  10:30:32 Jul 12, 2011 R T it Agilent  10:31:01 Jul 12, 2011 R T

Mkr1 2.465 GHz Mkr1 14.440 GHz
Ref 0.5 dBm Atten 10 dB 9.417 dBm Ref 0.5 dBm Atten 10 dB 63.13 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
0.5 0.5
dB dB
DI DI
294 294
dBm n dBm

| Ul 1
e -
m <2 TS DR P e B M2k s D har U U NSVOD U
AA AA

Start 30 MHz Stop3 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.

2.43 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@3KHz)

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

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

-27.64 Plot A -26.15 Plot B -25.52 Plot C

Measurement uncertainty: +1.3dB
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Test Plot:

% Agilent  10:43:40 Jul 12, 2011 R T

Mkr1 2.41131375 GHz
Ref5 dBm Atten 15 dB 27.64 dBm
#Avg
Log
10
dB/
Offst

0.3 1
dB

A N W R TR
'rl”U

,J.mha AL T AL TR
TR ‘JWWWW\FWHWW\/U \'FW VR R VAR

M1 52
53 FC
AA
Center 2.412 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot A: Channel = 1)

% Agilent  10:44:25 Jul 12, 2011 R T

Mkr1 2.44131375 GHz
Ref5 dBm Atten 15 dB 26.15 dBm
#Avg
Log
10
dB/

Offst
0.5 -

dB
qﬂ,ﬂw\?ﬁr *HFUMJW%&VMW ﬂwh](.w \J‘J‘WU”UJ A9 .?mf\wn‘.f“\ vM”hW M#IJIU

Center 2.442 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

(Plot B: Channel = 6)
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- Agilent  10:45:11 Jul 12, 2011 R T
Mkr1 2.46200000 GHz
Ref 5 dBm Atten 15 dB -25.52 dBm
#Avg
Log
10
dB/
Offst
0.5 ]
dB
At skt nal L B e R gt s A i
L A A i AL
M1 52
53 FC
AA
Center 2.462 GHz Span 1.5 MHz
#Res BW 3 kHz iVBW 30 kHz Sweep 264.4 ms (401 pts)

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

B. Test Verdict:

Spectral power density (dBm@3KHz)

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

Test Test plot | Test Result | Test plot | Test Result | Test plot
Result
-30.65 Plot D -29.89 Plot E -29.67 Plot F

Measurement uncertainty: =+ 1.3dB

Test Plot:
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I Agilent  10:40:05 Jul 12, 2011 R T

Mkr1 2.41168875 GHz
Ref 5 dBm Atten 15 dB -30.65 dBm
#Avg
Log
10
dB/
Offst
0.3
dB -

Center 2.412 GHz Span 1.5 MHz
#Hes BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

I
(Plot D: Channel = 1)

e Agilent  10:41:23 Jul 12, 2011 R T

Mkr1 2.44167750 GHz
Ref 5 dBm Atten 15 dB -29.89 dBm
#Avg
Log
10
dB/
Offst
0.3

dB
P 2 ,M*’bm i papeloada | g el M

Center 2.442 GHz Span 1.5 MHz
#Hes BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

(Plot E: Channel = 6)
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# Agilent  10:42:26 Jul 12, 2011 R T
Mkr1 2.46198125 GHz
Ref 5 dBm Atten 15 dB -29.67 dBm
#Avg
Log
10
dB/
Offst
0.5
dB
o Vialia A T i IV‘Mth, PP

M1 52
53 FC
AA
Center 2.462 GHz Span 1.5 MHz
#Res BW 3 kHz iVBW 30 kHz Sweep 264.4 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

IO,
DTN

— 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 Im to 4m above the
ground to determine the maximum value of the field strength.
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2.5.3  Test procedures

The measurement results are obtained as below:

E [dBuV/m] =UR+AT; AT=LCable loss [dB]-Gpreamp [dB] +AFactor [dB]
AT: Total correction Factor

UR: Receiver Reading

G preamp: Preamplifier Gain

A Factor: Antenna Factor at 3m

During the test, the total correction Factor AT was built in receiver.

C. Equipments List:

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

25.4 Test Result

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

2.5.4.1 802.11b Test mode

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

A. Test Verdict:

v Max. Emission in the Limit (dByV/m)
Channel (;jﬁlugzncy Restricted Bands (dBpV/m) a Verdict
z PK AV PK AV
1 2412 47.95 36.87 74 54 PASS
11 2462 59.97 393 74 54 PASS
B. Test Plot:
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- Agilent

13:40:33  Jul 21, 2011

Ref 100 dBuV

Atten 5 dB

Mkr2 2.39000 GHz

o)

47.95 dBpV

#Peak

Log

10

db/
Offst

2.8

(M)
l'-\.k

dB e

Dl

74.0

dBuV

Start 2.31 GHz
#Res BW 1 MHz

#/BW 1 MHz

Sweep 4 ms (401 pts)

Stop 2.442 GHz

Marker
1
2

Trace

Type
m Freq
m Freq

X Axis
241428 GHz
239000 GHz

Amplitude
89.14 dBuV
47.95 dBuv

it Agilent

(Plot Al: Channel = 1 PEAK)

13:41:27 Jul 21 2011

Ref 100 dBpV

Atten 5 dB

Mkr2 2.39000 GHz

36.87 dBpV

#Avg

Log

10

\\ Meas Uncal

dBf
Offst

2.8

dB

DI

M0

dBuV

Start 2.31 GHz
#Res BW 1 MHz

#/BW 10 Hz

Sweep 9.087 s (401 pts)

Stop 2.442 GHz

Marker
1
2

Trace

Type
n Freq
m Freq

X Axis
241428 GHz
239000 GHz

Amplitude
87.59 dByuV
36.87 dBUV

(Plot A2: Channel = 1 AVG)
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- Agilent  13:48:56  Jul 21, 2011 R T

Mkr2 2.48350 GHz
Ref 120 dBuV Atten 25 dB 59.97 dBpV
#Peak
Log
10 =
dB/
Offst
2.8
B | S Ml e o
DI
T4.0
dBpV

Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 4 ms (401 pts)

Marker Trace Type X Axis Amplitude
1 {1 Freq 2.48436 GHz 101.8 dBuV
2 {1 Freq 2.48350 GHz 59.97 dBuV

(Plot B1: Channel = 13 PEAK)

e Agilent 134759 Jul 21, 2011 R T
Mkr2 2.48350 GHz
Ref 100 dBpV Atten 5 dB 39.3 dBpV
#hvg .+
Log 1
10
dB/ Meas Uncal
Offst
2.8 f
dB =2
£
DI
5.0
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 X Axis Amplitude
1 1) Freq 2 46436 GHz 90.65 dBV
2 (1) Freq 2.48350 GHz 39.3 dBuv

(Plot B2: Channel = 13 AVG)
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2.5.4.2 802.11g Test mode

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

A. Test Verdict:.

E Max. Emission in the Limit (dByV/m)
T n . .
Channel (h;guj | Restricted Bands (dBuV/m) H Verdict
z
PK AV PK AV
1 2412 53.68 38.55 74 54 PASS
11 2462 57.19 39.69 74 54 PASS
B. Test Plot:
e Agilent  14:17:21 Jul 21, 2011 R T
Mkr1 2.41304 GHz

Ref 100 dBuV Atten 5 dB 92.99 dByuV

#Peak -

Log *

Lo 7 \

dB/ — ?

Offst =

23 o

dB WMM¢WWWMM

DI

74.0

dBuV

Start 2.31 GHz Stop 2.422 GHz

#Res BW 1 MHz #VBW 1 MHz Sweep 4 ms (401 pts)

Marker Trace Type ¥ Axis Amplitude
1 1 Freq 2.41304 GHz 92,99 dBpv
2 1 Freq 239000 GHz 53.68 dByV

(Plot A1l: Channel = 1 PEAK)
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At Agilent  14:16:37 Jul 21, 2011 R T

Mkr2 2.39000 GHz
Ref 100 dBpV Atten 5 dB 38.55 dBpV
#vg
Log

1

10

dB/ H&Hﬂs§
Offst f/

2.8
dB
DI — —

54.0
dBuV

o

Start 2.31 GHz Stop 2.422 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 7.71 s (401 pts)

Marker Trace Type X Axis Amplitude
1 {1 Freq 2.413680 GHz 72.5 dBuV
2 {1 Freq 2.39000 GHz 38.55 dBuV

(Plot A2: Channel = 1 AVG)

o Agilent  14:23:32 Jul 21, 2011 R T
Mkr2 2.48350 GHz
Ref 100 dBuV Atten 5 dB 57.19 dBpV
#Peak o
Log 1
10 7 M\
dB/ P i)
Offst e N -
238 T
dB 'y et
Dl
74.0
dBuV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #UVBW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2 46436 GHz 80.65 dBLV
2 W) Freq 2.48350 GHz 57.19 dBUV

(Plot B1: Channel = 13 PEAK)
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- Agilent  14:24:42 Jul 21, 2011 R T
Mkr1 2.46088 GHz
Ref 100 dBpV Atten 5 dB 71.51 dBpV
#hvg
Log
10 T
dB! .+ Meas Uncal
ofst | /| A
28
=2
dB o
DI ———
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 X Axis Amplitude
1 1) Freq 2 4B0SE GHz 71.51 dBuV
2 1) Freq 2.48350 GHz 39.69 dBUV

(Plot B2: Channel = 13 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€Q2 line impedance stabilization network (LISN).

Frequency range (MHz) gzzi;(;flf Limit (dBuV) 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

£ i

. )
/?\ Pulse Limiter
<80cm > ! LISN r%\
: 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
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Antenna, and is set to operate under hopping-on test mode transmitting 339 bytes DHS5 packages at
maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2011.05 lyear
LISN Schwarzbeck | NSLK 8127 812744 2011.05 lyear
Service Supplier R&S CMU200 100448 2011.05 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:
JODBUY Quiasi-Peak Limit Ling———
No: Frequency PeakAp QP-Limit. AV-Limit  Quasi-P | Avera-P Result Avera-Peak Limit Line
1 359 K 44.75 DBu 58.75 48.75 - - - Max Hold Peak Line
2 926 K 43.32 DBuU 56.00 46.00 -- -- -- Suspicious PeakO
3 1.43 M 43.55 DBuU 56.00 46.00 - - - Ouasi-Peal
§0DB4T311 M 42.09 DBU 56.00 46.00 hihin
Avera PeakO
70DBuV

60DBuvV

/
/)

50DBuvV

a R T
W I W

150K 200K 300K 400K 500K 600K 700K800K200KM 2M 3M 4aM SM  6M 7M &M 9M 10M 20M 30M

(Plot A: L Phase)
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JoDBI Quasi-Peak Limit Line
No  Frequenc PeakAp QP-Limit. AV-Limit  Quasi-P = Avera-P Result Avera-Peak Limit Line
1 359 K 51.65 DBuU 58.75 48.75 48.94 35.65 Pass Max Hold Peak Line
2 986 K 47.94 DBuU 56.00 46.00 46.08 32.63 Pass Suspicious PeakO
3 2.09M 46.62 DBuU 56.00 46.00 42.80 28.79 Pass Ao Dl
80DBu 2.81M 43.80 DBu 56.00 46.00 - - - hinathihds
Avera PeakO
70DBuV
60DBuV
\ 731\
50DBuV o
ﬁ/\ ¢’
o
40DBuV ! \j [\/\\\j l'/\dvffi ‘lnnlm\/‘
o t\J \ M, (W
a MM\NM
150K 200K 300K 400K 500K 600K 700K800KO00KM 2M 3M 4M 5M 6M 7M 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 (WV/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

I// Test Antenna

N 5]

o\

< 80cm >,

Turn Table

IO,
DTN

- Service Receiver — Preamplifier
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 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 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.

2.7.3  Test procedures

The measurement results are obtained as below:

E [dBuV/m] =UR+AT; AT=LCable loss [dB]-Gpreamp [dB] +AFactor [dB]
AT: Total correction Factor

UR: Receiver Reading

G preamp: Preamplifier Gain
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A Factor: Antenna Factor at 3m

During the test, the total correction Factor AT was built in receiver.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
System Simulator R&S CMU200 100448 2011.05 lyear
Receiver Agilent E7405A US44210471 | 2011.05 lyear
Semi-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2011.05 lyear
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2011.05 lyear
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2011.05 lyear

2.7.4 Test Result

2.7.4.1 802.11b 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.

A. Test Verdict for Harmonics:

The Fundamental Emissions

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

Frequency | Fundamental Emission (dBuV/m) Antenna
h 1 Reft Pl
Channel | 1oz PK AV Polarization eler to Hlot
1 2412 91.8 85.3 Horllzontal Plot A.2
92.7 86.9 Vertical Plot A.3
96.4 90.5 Horizontal Plot B.2
6 2437
92.3 87.6 Vertical Plot B.3
) ) Horizontal Plot C.2
1 2460 95.6 87.7 orl'zona ot C
96.3 90.8 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
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200DBuV
No Frequency PeakAp: QP-Limit AV-Limit Quasi-F Avera-P Result
1 1523 M 68.68 DBuV 85.00 - - - .

2BuV

0DBUV \

AOTBN \

120DBuV T~

8DDBuV
1

m i
60DBuV
—
I | mn_.u.;l! m
T~ ) (L

4DDBuV

20DBuV
9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K0080GKOKA 2M 3M 4M  5M 6M 7TM8NPM OM 20M 30M

(PlotA.1:  9kHz to 30MHz)

ANT-V

FCC Part 15; Class C Radiated -PEAK (3m|)

FCC Part 15; Class C Radiated|-AV (3m) Py
50 | w2

e

100 1000 10000

(Start = 30.00, Stop = 25000.00) MHz

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

80
70
60
50
40
30
20
10

dBuV

FCCPart 15; Class C Radiated -PEAK {3m[)

RE

100 1000

10000

(Start = 30.00, Stop = 25000.00) MHz

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

)ODBU’

\Y

No Frequency

1
2

769 M
15.30-M

imit
.00

PeakAp: QP
63.23 DBUV
68.06.DBUV.

AV-Limit  Quasi-P  Avera-P Result

%78 M

|
5
5.00
5.00

0000 00—

70.31 DBuvV

1

50DBuV

1

40DBuV

S

1

20DBuV

)ODRuV

)DBuV

)DBuV

)DBuV

A W WWWWWMM

)DBuV

9KIOK

20K

30K 40K 50K 60K70K30ROKOOK

200K 300K 400K 500K00K00800K0KA

M 3M  4M 5SM 6M 7M8MIM OM 20M 30V

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

dBuv

1

00
90
80
70
60
50
40
30
20
10

FCC Part 1

100

ANT-H

5; Class C Radiated tAV (3m)FCC Part 15; Clg

1000

(Start = 30.00, Stop = 25000.00) MHz

10000

(Plot B.2:

Antenna Horizontal, 30MHz to 25GHz)
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ANT-V

FCC Part 15; Class C Radiated -PEAK {3m)

100 1000 10000

(Start = 30.00, Stop = 25000.00) MHz

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

Plot for Channel = 11

200DBuV

No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result

1 7.73M 61.68 DBuV 85.00 - E - -

2-15:27-M--168.74 DBUV- 85.00

BuY 5 ) :
W\Q:GM 73.32 DBuV 85.00 - E - -
150DBuV \

\
\\
N
140DBuV \
120DBuV <
\
100DRuV
e~
~—_
80DBuV 3
2
1
6DDBuV ~_ i
N it
- N
4DDBuV
A NWMMWW

20DBuV
9KIOK 20K 30K 40K 50K 60K70K80ROKO0OK 200K 300K 400K 500K00K00800K0KA 2M 3M 4M 5M 6M TM8MOM OM 20M 30N

(Plot C.1:  9kHz to 30MHz)
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dBuV
100
90
80
70
60
50
40
30
20
10

FCC Part 15; Class C Radiated -PEAK {3m

ANT-H

100 1000

(Start = 30.00. Stop = 25000.00) MHz

10000

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

dBuv
100
90
80
70
60
50
40
30
20
10

FCC Part 15; Class C Radiated -PEAK {3m

ANTHV

100 1000

(Start = 30.00, Stop = 25000.00) MHz

10000

(Plot C.5:  Antenna Vertical, 30MHz to 25GHz)
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2.7.4.2 802.11g 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.

Frequency | Fundamental Emission (dBuV/m) Antenna
h 1 Refer to Plot
Channe (MHz) PK AV Polarization clerto B0
) .1 Hori | Plot A.2
1 2412 95.3 89 0r1'zonta ot
94.4 87.2 Vertical Plot A.3
96.8 90.7 Horizontal Plot B.2
24
6 37 91.9 83.6 Vertical Plot B.3
&1.9 77.1 Horizontal Plot C.2
11 2462
89.7 83.4 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
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200DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-F Avera-P Result
1 21.18M 59.66 DBuvV 85.00 - - - -
M“K
160DBuV \
~~
\\
N
140DBuV \
120DBuV Y
AN
DO
F—
\\\\
SODBIN
1 |.
6DDBUV \\
\\
Ak
" bl
40DBuV
NSNS W VA A0 SR TR
20DBuV
9KIOK 20K 30K 40K 50K 60K70K30R0K00K 200K 300K 400K 500K00K00800K0KA 2M 3M 4M  5M 6M 7TME&MOM OM 20M 30M
(Plot A.1:  9kHz to 30MHz)
4 4,02
dBuV
100
ANT-H
20
80 - N . i |
FCC Part 15; Class C Radiated -PEAK {3m])
70
60

50

40
30
20

10

100 1000 10000

(Start = 30.00, Stop = 25000.00) MHz

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

100 ANT-V

90

80
FCC Part 15; Class C Radiated -PEAK {3m|)

7 o e e s i o e A s g i s s s
60
50
40
30
20

10

100 1000 10000

(Start = 30.00. Stop = 25000.00) MH=z

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

200DBuV

No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result

1 211 M :47.50 DBuvV 85.00 - - - --

B9 17.60M 78.90 DBUV 85.00 - E -
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Plot for Channel = 11
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** END OF REPORT **
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