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1. General Information

1.1. EUT Description

EUT Type .ccooveeiiiiieieene :  GSM Dual-Band GPRS Digital Mobile phone
Serial NO....eovvieriieieienee, : (n.a, marked #1 by test site)

Hardware Version................. : F310 V1 Z0 S G2CL103

Software Version .................. : F310 VIAMB A
Applicant.........cccoveevverennenn. . ZTE Corporation

ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park,Nanshan
District,Shenzhen,Guangdong,P.R.China

Manufacturer ..........cccoeneee. : ZTE Corporation
ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park,Nanshan
District,Shenzhen,Guangdong,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 .................. : DSSS (802.11b), OFDM (802.11g/n)
Antenna Type......cccceuvveeennnnne. :  PIFA Antenna
Antenna Gain..........c.c.ceue..e. : -3dBi

Note 1: The EUT is GSM Dual-Band GPRS Digital Mobile phone, it contains WIFI Module
operating at 2.4GHz ISM band; it supports 802.11b, 802.11g, 802.11n and they are all tested
in this report.

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

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
(10-1-09 Edition)

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

No. Section Description Result
1 15.247(b) Peak Output Power PASS
2 15.247(a) Bandwidth PASS
3 15.247(d) Conducted Spurious Emission PASS
4 15.247(d) Band Edge PASS
5 15.207 Conducted Emission PASS
6 15.209 ,15.247(c) Radiated Emission PASS
7 15.247(d) Power spectral density (PSD) PASS
8 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 KBD558074.
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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.3, Building a,
FeiYang Science Park, No.8 LongChang Road, Block 67, BaoAn District, ShenZhen, GuangDong
Province, 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 741109.

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. Peak Output Power

2.1.1. 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.

2.1.2. Test Description

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

A. Test Setup:

Service
Simulator

Power
meter

Attenuator 1

Attenuator 2

Power EUT
Splitter
£
LN
N\

(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 Agilent E4418B GB43318055 |2012.05 |2013.05
Meter

Power Sensor Agilent 8482A MY41091706 |2012.05 |2013.05
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2.1.3. Test Result

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

output peak power of the Module.

2.1.3.1. 802.11b Test mode

Measured Output Peak Power Limit )
Channel | Frequency (MHz) Verdict
dBm W dBm W
1 2412 12.33 0.017100 PASS
6 2437 12.51 0.017824 30 1 PASS
11 2462 12.72 0.018707 PASS
2.1.3.2. 802.11g Test mode
M d Output Peak P Limit
Channel | Frequency (MHz) R SR T e Sl Verdict
dBm \W% dBm \W%
1 2412 9.51 0.008933 PASS
6 2437 10.03 0.010069 30 1 PASS
11 2462 10.51 0.011246 PASS
2.1.3.3. 802.11n-20MHz Test mode
M d Output Peak P Limit
Channel | Frequency (MHz) R T R T Sl Verdict
dBm W dBm \W%
1 2412 9.33 0.008570 PASS
6 2437 9.84 0.009638 30 1 PASS
11 2462 10.33 0.010789 PASS
2.1.3.4. 802.11n-40MHz Test mode
M d Output Peak P Limit
Channel | Frequency (MHz) LT T R PO Sl Verdict
dBm W dBm \W%
3 2422 10.95 0.012445 PASS
6 2437 11.39 0.013772 30 1 PASS
9 2452 11.65 0.014622 PASS
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2.2. Bandwidth

2.2.1. 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.
2.2.2. 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:

Model
E7405A

Serial No.
US44210471

Cal. Due
2013.05

Cal. Date
2012.05

Description Manufacturer

Receiver Agilent

2.2.3. 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 r(el\(/l;;;l)cy (J;Z;VI Refer to Plot | Limits(kHz) Result
1 2412 9.82 Plot A >500 PASS
6 2437 10.33 Plot B >500 PASS
11 2462 9.73 Plot C >500 PASS
B. Test Plots:
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e Agilent 17-01:58 Mov 7, 2012 T
Mkr2 A 9.82 MHz
Ref 15 dBm Atten 5 dB 0.612 dB
Peak L
Log T i i T
10
dB/ N g ", .
omst |[Marker A - b
219 824786"MHz Mo
dB W\ Aan B
DI V.OTLUb
341
dBm
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 241267 GHz 2934 dBm
2R L) Freq 2.40713 GHz -4.631 dBm
2A L] Freq 9.82 MHz 0.612dB

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

e Agilent  16:59:50 Mov 7, 2012 T
Mkr2 A 10.33 MHz
Ref 15 dBm Atten 5 dB 0.453dB
Peak 1
0 I S
dB/ /f/_ H\’\
omst |Marker A '
21 110325406 MHz M
dB 2 AD A
DI S UD
38
dBm
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)
Marker Trace Type ¥ Axis Amplitude
1 1 Freq 2 43677 GHz 2.768 dBm
2R i1 Freq 2.43182 GHz -4.745 dBm
2A {1 Freq 10.33 MHz 0.453 dB

(Plot B: Channel 6: 2437 MHz @ 802.11b)
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a0 Agilent  16:54:56 Mov 7. 2012

Ref 15 dBm
Peak
Log

Atten 5 dB

Mkr2 A 9.73 MHz

1.448 dB

10
dB/
ot | Marker A
21

Center 2.462 GHz
#Res BW 100 kHz
Marker Trace

1 (]

2R )

2A (W]

Type
Freq
Freq
Freq

VBW 300 kHz

X Axis
248114 GHz
245710 GHz

9.73 MHz

Span 25 MHz

Sweep 7.99 ms (800 pts)
Amplitude
2597 dBm
-4.479 dBm
1.448 dB

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

2.2.3.2. 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 16.58 Plot D >500 PASS
6 2437 16.55 Plot E >500 PASS
11 2462 16.61 Plot F >500 PASS
B. Test Plots:
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e Agilent  17-05:12 Mov 7, 2012 T
Mkr2 A 16.58 MHz
Ref 15 dBm Atten 5 dB 1.715 dB
Peak
Log = =
10 P LW L | P RO N L) . purterd e st e el e
dB/ s 4
ot |MarkepA "
2 46683229 MHz i
dB 4 FAE AD
DI 1T Toup
6.4
dBm
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2.41949 GHz -0.167 dBm
2R L) Freq 2.40369 GHz £.236 dBm
2A L] Freq 16.58 MHz 1.715 dB

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

e Agilent  17-06:40 Mov 7, 2012 T
Mkr2 A 16.55 MHz
Ref 15 dBm Atten 5 dB 0.827 dB
Peak
Log zn tﬁ;
10 v e rrdln bt den o, nohPdor | st g e Dt o]
o8 o i 4
ofit | MarkepA M‘m.m
2461551939 MHz il
dB Nan7 AR
5.7
dBm
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)
Marker Trace Type ¥ Axis Amplitude
1 1 Freq 244449 GHz 0.362 dBm
2R i1 Freq 2.42872 GHz -8.472 dBm
2A {1 Freq 16.55 MHz 0.827 dB

(Plot E: Channel 6: 2437MHz @ 802.11g)
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A Agilent  17-08:10 Mov 7. 2012 T
Mkr2 A 16.61 MHz
Ref 15 dBm Atten 5 dB -0.625 dB
Peak 1
I{gg Wwwmﬁuwmv{
dB/
2 18874518 MHz
o -0:625dB
54
dBm
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)
Marker Trace Type X Axis Amplitude
1 ] Freq 2 48R90 GHz 0642 dBm
2R [4)] Freq 245369 GHz -7.093 dBm
2A ] Freq 1661 MHz -0.625 dB
(Plot F: Channel 11: 2462MHz @ 802.11g)
2.2.3.3. 802.11n-20 Test mode
A. Test Verdict:
Frequency 6 dB Bandwidth Limits
Ch | Refer to Plot Result
anne (MHz) (MHz) efer to Plo (kHz) esu
1 2412 17.71 Plot G >500 PASS
6 2437 17.74 Plot H >500 PASS
11 2462 17.65 Plot I >500 PASS
B. Test Plots:
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I Agilent  17:23:23 Mov 7, 2012
Mkr2 A 17.71 MHz
Ref 15 dBm Atten 5 dB -0.358 dB
Peak
Lo
10 9 z: ity Teh gl Attt MMWWW&
dB/ R'
ofist | Markepa ",
2 A= Mt ey
dB LI BN LI I =
N2Ea A

DI =00 up
5.8
dBm
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #UYBW 300 kHz Sweep 7.99 ms (800 pts)

Marker Trace Type X Axis Amplitude

1 0] Freq 2.41327 GHz 0.243 dBm
2R 5] Freq 2.40318 GHz 6.235 dBm
2A &) Freq 17.71 MHz -0.358 dB

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

e Agilent 171532 MNov 7, 2012 T
Mkr2 A 17.74 MHz
Ref 15 dBm Atten 5 dB 0.301 dB
Peak 1
Lo
o ol TN T VSR WV P S SN S T
oB/ / \
ofit | Markera ",
2 7720926 MHz i
dB Nand -An
4.9
dBm
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)
Marker Trace Type ¥ Axis Amplitude
1 1 Freq 2 43827 GHz 0.97 dBm
2R i1 Freq 2.42813 GHz -8.614 dBm
2A {1 Freq 17.74 MHz 0.301 dB

(Plot H: Channel 6: 2437MHz @ 802.11n-20)
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5 Agilent 1710228 Mov 7, 2012 T
Mkr2 A 17.65 MHz
Ref 15 dBm Atten 5 dB -0.001 dB
Peak 1
L ZR -]
0 WMWWMVWMWM
dB/
ofist | MarkerA -
2 4PE47058 MHz
o -0.001dB
4.9
dBm
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 248324 GHz 1.084 dBm
2R L) Freq 2.45319 GHz -5.097 dBm
2A L] Freq 17.65 MHz £0.001 dB

(Plot I: Channel 11: 2462MHz @ 802.11n-20)
2.2.3.4. 802.11n-40MHz 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 36.42 PlotJ >500 PASS
6 2437 36.42 Plot K >500 PASS
9 2452 36.48 Plot L >500 PASS
B. Test Plots:
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e Agilent  17-27-44 Mov 7, 2012 T
Mkr2 A 36.42 MHz
Ref 15 dBm Atten 5 dB -0.853 dB
Peak
Log =R " ) Y l ) hoa ? T
10 o LT e A AT ek 7 e e S ALY
dB/ | “1"]'* | T
ot | Marker/a ! \
2 1362420525 MH e
dB - LI I =
Naca AN

DI U000 db
9.1
dBm
Center 2.422 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)

Marker Trace Type X Axis Amplitude

1 {1 Freq 2 43574 GHz -3.143 dBm
2R 1 Freq 2.403282 GHz -3.917 dBm
2A 50 Freq 36.42 MHz 0.853 dB

(Plot J: Channel 3: 2422MHz (@ 802.11n-40)

e Agilent  17:29:12 MNov 7, 2012 T
Mkr2 A 36.42 MHz
Ref 15 dBm Atten 5 dB -1.233 dB
Peak
Log 2R ) ; 1 A ? P
10 Oyt T LTy e e i Mkl i, [l e e,
dB/ ; it T i
omst | Marker/A 4 \.W
2 leginsH525 MHz i
db L L I |
DI =1 £220dD
9.1
dBm
Center 2.437 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)
Marker Trace Type ¥ Axis Amplitude
1 (4] Freq 2 45074 GHz -2.81 dBm
R ) Freq 241882 GHz -9.446 dBm
2A (4] Freq 36.42 MHz -1.233 dB

(Plot K: Channel 6: 2437MHz @ 802.11n-40)
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0 Agilent 17-31:10 Mov 7, 2012 T
Mkr2 A 36.48 MHz
Ref 15 dBm Atten 5 dB 0.687 dB
Peak
Log ?
10 oottt bt by el redng
dB/ wh , T
ot | Mark ;I:/A \, -
21 .UU- luq103 MI IZ
dB near7 AR
3.8
dBm
Center 2.452 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.99 ms (800 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2 48574 GHz -2.756 dBm
2R L) Freq 2.43376 GHz -11.02 dBm
2A L] Freq 36.48 MHz 0.687 dB

(Plot L: Channel 9: 2452MHz (@ 802.11n-40)
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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

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:

Cal. Due
2013.05

Cal. Date
2012.05

Model
E7405A

Serial No.
US44210471

Description Manufacturer

Receiver Agilent

2.3.3. 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.

2.3.3.1. 802.11b Test mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency . .
Channel (MHz) Out of Band | Refer to Plot Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit
1 2412 -36.89 Plot A.1 -3.820 -23.8 PASS
6 2437 -38.28 Plot B.1 -4.513 -24.5 PASS
11 2462 -39.62 Plot C.1 -4.4.2 -24.4 PASS
B. Test Plots:
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Note: the power of the Module transmitting frequency should be ignored.
- Agilent  16:50-31 Nov21. 2012 TS
Mkr2 4.84 GHz
Ref 15 dBm Atten 10 dB 36.89 dBm
Peak
Log b
10 &
dB/ - -
ot LDisplay Line
1 1-23.8D dBm
dB : "T
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 2.40 GHz -3.82 dBm
2 m Freq 484 GHz -36.89 dBm

MNo Peak Found

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

e Agilent  16:52:29 Mov 21, 2012 TS
Mkr2 4.90 GHz
Ref 15 dBm Atten 10 dB -38.28 dBm
Peak
Log 7
10 g
dB/ : _
Offst y LIine
s |-24.50 dBn
dB i
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2.48 GHz -4.513 dBm
2 {1} Freq 490 GHz -38.28 dBm

Mo Peak Found

(Plot B.1:

Channel = 6, 30MHz to 25GHz)
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0 Agilent 16:53:22 Mov 21, 2012 TS
Mkr2 4.90 GHz
Ref 15 dBm Atten 10 dB -39.62 dBm
Peak

Log T

10
dBy/ - -
omst Display Line

s |.24.40 dB

DI
24.4
dBm

Start 30 MHz
#Res BW 100 kHz
Marker Trace

1 [tH
z (1)

Type

Freq

WWM

Stop 25 GHz
#/BW 300 kHz Sweep 2.587 s (401 pts)
X Axis Amplitude
246 GHz -4.432 dBm
490 GHz -39.62 dBm

Mo Peak Found

(Plot C.1: Channel = 11, 30MHz to 25GHz)

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
z
Emission (dBm) Level -20dBc Limit
1 2412 -45.58 Plot D.1 -6.564 -26.0 PASS
6 2437 -46.69 Plot E.1 -5.973 -26.0 PASS
11 2462 -46.22 Plot F.1 -5.516 -25.9 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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A Agilent  16:58:42 Mov 21, 2012 TS
Mkr2 4.84 GHz
Ref 15 dBm Atten 10 dB 45.58 dBm
Peak
Log 1
10 9
dB/
Offst i
15 sHzZ
dB Nt 1
DI T N P B N I e T
-26.0
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2.40 GHz -8.044 dBm
2 1) Freq 484 GHz -45.58 dBm

Mo Peak Found

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

6 Agilent  16:57-32 Mov 21, 2012 TS
Mkr2 4.90 GHz
Ref 15 dBm Atten 10 dB -46.69 dBm
Peak
Log 1
10
dB/
Offst r
15 2=
dB 22
A i
DI = L-dL N N AR AU N U U ——
-26.0
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type X Aatis Amplitude
1 &) Freq 2.46 GHz -5.973 dBm
2 {1 Freq 4.90 GHz -46.69 dBm

Mo Peak Found

(Plot E.1:

Channel = 6, 30MHz to 25GHz)
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0 Agilent  16:54:46 Mov 21, 2012 TS
Mkr2 2.96 GHz
Ref 15 dBm Atten 10 dB 46.22 dBm
Peak
Log i
10
dB/ - -
orst |Display Line
15 |
15 |259h dBm
DI R N e e o IVSLVRR IPPYEVO VPRV sl |
259
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type X Axis Amplitude
1 i Freq 2.48 GHz -5.916 dBm
2 m Freq 2.96 GHz -46.22 dBm

Mo Peak Found

(Plot F.1: Channel = 11, 30MHz to 25GHz)

2.3.3.3. 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 -46.73 Plot G.1 -5.635 -25.6 PASS
6 2437 -46.63 Plot H.1 -6.781 -26.8 PASS
11 2462 -46.46 PlotI.1 -6.432 -26.4 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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-Ziiif- Agilent  17-:00:00 Mov 21, 2012 TS
Mkr2 2.96 GHz
Ref 15 dBm Atten 10 dB 46.73 dBm
Peak
Log 1
10
dB/ - -
ot |Display Line
15 25.6D dBm

dB

DI [ S

-25.6
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2.40 GH=z -5.635 dBm
2 {1 Freq 296 GHz -46.73 dBm

Mo Peak Found

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

Agilent 17:00:59 Mov 21, 2012 TS
Mkr2 2.96 GHz
Ref 15 dBm Atten 10 dB 46.63 dBm
Peak
Log 1
10
dB/ - -
ot |Display Line
15 | 2680 dBm

dB

-26.8
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 ()] Freq 240 GHz 6.781 dBm
2 {1 Freq 298 GHz -46.63 dBm

Mo Peak Found

(Plot H.1: Channel = 6, 30MHz to 25GHz)
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A Agilent 17:02:04 Mov 21, 2012 TS
Mkr2 2.96 GHz
Ref 15 dBm Atten 10 dB 46.46 dBm
Peak
Log 1
10
dB/ . .
ofst | Display Line
15 |
5 |26 4p dBm
DI . B T e e T ittt
264
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type X Axis Amplitude
1 i Freq 2.48 GHz 6.432 dBrm
2 {1} Freq 298 GHz -45.46 dBm

Mo Peak Found

(Plot I.1: Channel = 11, 30MHz to 25GHz)

2.3.3.4. 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 -47.08 Plot J.1 -9.842 -29.8 PASS
2437 -47.12 Plot K.1 -10.08 -30.0 PASS
9 2452 -47.07 Plot L.1 -9.441 -29.4 PASS

B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.
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Agilent  17-05:56 Mov 21, 2012 TS
Mkr2 2.96 GHz
Ref 15 dBm Atten 10 dB -A7.08 dBm
Peak
Log ]
10
dB/ - ? -
Offst y Line
v [-29.8p dBm
dB 2
[;] 3 W"‘J MM4WWMMWMWWW
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #\VBW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type X Axis Amplitude
1 M Freq 246 GHz -9.842 dBm
2 m Freq 296 GHz -47.08 dBm

Mo Peak Found

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

i Agilent  17:05:02 Mov 21, 2012 TS
Mkr2 2.96 GHz
Ref 15 dBm Atten 10 dB 47.12 dBm
Peak
Log ]
10
dB/ ? -
Offst y Line
- ) dBm
dB T =
% 0 P, = A S P S AUy A I AU N
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 1 Freq 246 GHz -10.08 dBm
z i1 Freq 296 GHz -47.12 dBm

Mo Peak Found

(Plot K.1: Channel = 6, 30MHz to 25GHz)
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Agilent  17:03-58 Mov 21, 2012 TS
Mkr2 2.96 GHz
Ref 15 dBm Atten 10 dB A7.0T dBm
Peak
Log ]
10
dB/ - ([ -
Offst My Line
15 2‘-" Ll 4 dBm
dB . 2
dBm
Start 30 MHz Stop 25 GHz
#Res BW 100 kHz #\VBW 300 kHz Sweep 2.587 s (401 pts)
Marker Trace Type X Axis Amplitude
1 Q) Freq 246 GHz 9441 dBm
2 m Freq 296 GHz -47.07 dBm

Mo Peak Found

(Plot L.1: Channel =9, 30MHz 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

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.

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. Due
2013.05

Cal. Date
2012.05

Model
E7405A

Serial No.
US44210471

Description Manufacturer

Receiver

Agilent

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

1 2412 -8.801 Plot A 8 PASS

6 2437 -10.14 Plot B 8 PASS

11 2462 -10.22 Plot C 8 PASS
Measurement uncertainty: +1.3dB
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B. Test Plots:

e Agilent  11:35:-16 Mov 8, 2012 T

Mkr1 2.4101250 GHz
Ref 15 dBm Atten 5 dB 8.801 dBm
Peak
Log
10
dB/ 1

;l;ﬁst " - M&MWMMWWM N
dB L o

410125000 GHz ™,
-8.801 dBm

Center 2.412 GHz Span 15 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 1.715 s (401 pts)

(Plot A: Channel =1 @ 802.11b)

e Agilent  11:35:50 Mov 8, 2012 T
Mkr1 2.4358500 GHz
Ref 15 dBm Atten 5 dB -10.14 dBm
Peak
Log
10
dB/
Offst
2 s At WMMMWWM elyod A
dB ™ o \Fw
W‘w*m
435950000 GHz y,
-10.14 dBm
mi s2
53 FC
AA
Center 2.437 GHz Span 15 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 1.715 s (401 pts)

(Plot B: Channel = 6 @ 802.11b)

Page 27 of 74




-— SZ12100107W02
5 Agilent 11:37:03 Mov 8, 2012 T
Mkr1 2.4594875 GHz
Ref 15 dBm Atten 5 dB 10.22 dBm
Peak
Log
10
dB/ .
Offst
2 W“‘WW’W
dB
M
"459487500 GHz y
-10.22 dBm
M1 52
53 FC
AA
Center 2.462 GHz Span 15 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 1.715 s {401 pts)

(Plot C: Channel = 11 @ 802.11b)

2.4.3.2. 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 -14.32 Plot A 8 PASS

6 2437 -13.27 Plot B 8 PASS

11 2462 -12.78 Plot C 8 PASS
Measurement uncertainty: +1.3dB

B. Test Plots:
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e Agilent  11:40:37 Mov 8, 2012 T
Mkr1 2.4045625 GHz
Ref 15 dBm Atten 5 dB -14.32 dBm
Peak
Log
10
dB/
Offst |
21 ,
dB T
Marker M W\
2404562500 GHz he

-14.32 dBm \

53 FC

AA
Center 2.412 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.859 s (401 pts)

I ——
(Plot D: Channel =1 @ 802.11g)

e Agilent  11:39:29 MNov 8, 2012 T
Mkr1 2.4345000 GHz
Ref 15 dBm Atten 5 dB -13.27 dBm
Peak
Log
10
dB/
Offst
21
a8 K i o AR RARY
‘Marker |
2.434506000 GHz f
-13.27 4Bm M\l

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

(Plot E: Channel = 6 @ 802.11g)
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4 Agilent  11:38:32 Mov 8. 2012

T

Atten 5 dB

Ref 15 dBm
Peak

Log

10

dB/

Center 2.462 GHz

#Res BW 3 kHz #/BW 10 kHz

Mkr1 2.4645000 GHz
-12.78 dBm

Span 25 MHz

Sweep 2.859 s (401 pts)

(Plot F: Channel = 11 @ 802.11g)
2.4.3.3. 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 -13.08 Plot A 8 PASS

6 2437 -13.01 Plot B 8 PASS

11 2462 -12.70 Plot C 8 PASS
Measurement uncertainty: +1.3dB

Test Plots:
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e Agilent 114415 MNov 8, 2012 T
Mir1 2.410725 GHz
Ref 15 dBm Atten 5 dB -13.08 dBm
Peak
Log
10
dB/
Offst 1
21 A ? b 1 b
dB AR R el
Marker
2.4107250Q0 GHz
-13.08 dByﬁ L\
M1 52
53 FC W
AA
Center 2.412 GHz Span 30 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 3.431 s (401 pts)

|
(Plot G: Channel =1 @ 802.11n)

e Agilent  11:44:43 Nov 8, 2012 T

Mkr1 2.436400 GHz
Ref 15 dBm Atten 5 dB -13.01 dBm
Peak
Log
10
dB/
Offst

21 W'l IR
UL[

" Marker NWW Dl

2.436400000 GHz
13.0

dBEﬁ
M1 s2 MWW WWM

Center 2.437 GHz Span 30 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 3.431 s (401 pts)

(Plot H: Channel =6 @ 802.11n)
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i Agilent 114544 Mov 8, 2012 T
Mkr1 2.460725 GHz

Ref 15 dBm Atten 5 dB 12.7 dBm
Peak
Log
10
dB/
Offst 1
21
dB
M1 52 Wiy
53 FC

AA
Center 2.462 GHz Span 30 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 3.431 s (401 pts)

(Plot I: Channel = 11 @ 802.11n)

2.4.3.4. 802.11n-40MHz Test mode

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

3 2422 -15.24 Plot A 8 PASS

6 2437 -15.63 Plot B 8 PASS

9 2452 -15.12 Plot C 8 PASS
Measurement uncertainty: +1.3dB
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i Agilent  11:50:36 Mov 8. 2012 T

Mkr1 2.42668 GHz
Ref 15 dBm Atten 5 dB -15.24 dBm
Peak
Log
10
dB/
Offst
21 -

" Marker et AT iy,

2.426675000 GHz y T \
-15.24 dBjm W L

M1 52 S Ty ooy

Center 2.422 GHz Span 55 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 6.29 s (401 pts)

|
(Plot J: Channel =3 @ 802.11n)

e Agilent  11:49:56 Mov 8, 2012 T
Mkr1 2.43948 GHz
Ref 15 dBm Atten 5 dB -15.63 dBm
Peak
Log
10
dB/

Offst
il

dB .
Marker WJ'\W ﬂvw M M MWWW
2.439475000 GHz W/

-15.63 dgm r .
1 5o oAy

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

(Plot K: Channel =6 @ 802.11n)
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5 Agilent 11:49:08 Mov 8, 2012 T
Mkr1 2.45860 GHz
Ref 15 dBm Atten 5 dB -15.12 dBm
Peak
Log
10
dB/
Offst .
21
dB .
Marker
2 458600000 GHz
By
M1 52
53 FC
AA
Center 2.452 GHz Span 55 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 6.29 s (401 pts)

(Plot L: Channel =9 @ 802.11n)
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2.5. Band Edge
2.5.1. Requirement

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

2.5.2. Test Description

A. Test Setup

Communication
Antenna

Test Antenna

A

Turn Table

ey
AT

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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B. Equipments List:
Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2012.5 2013.05
Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2012.5 2014.05
Test Antenna Schwarzbeck | BBHA 9120C | 9120C-384 2012.5 2013.05
2.5.3. Test Result
The lowest and highest channels are tested to verify the band edge emissions.
The measurement results are obtained as below:
E [dB o V/ In] =[,IR+ A’1‘+ Al"urlnr [dB], A’r =LC:xl)lc loss [dB]'(}plc;lmp [dB]
Axr: Total correction Factor except Antenna
Uk Receiver Reading
Gt Preamplifier Gain
Aro: Antenna Factor at 3m
2.5.3.1. 802.11b 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 2399.68 PK 42.26 |-30.93 32.56 43.89 74 Pass
1 2398.56 AV 39.65 |-30.93 32.56 41.28 54 Pass
11 2498.29 PK 39.20 |-29.05 32.50 42.65 74 Pass
11 2487.27 AV 38.22 |-29.05 32.50 41.67 54 Pass
B. Test Plots:
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e Agilent  18:03:41 Mov 21, 2012 R T
Mkr1 2.39968 GHz
Ref 100 dBuV Atten 5 dB 42.26 dBpV
Peak
L
0 /
/
dBf f‘
"y
e ——— P T N A S e e P S S S g ——— Y " P
Start 2.3 GHz Stop 2.412 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 11.6 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 {1 Freq 2.38988 GHz 4228 dByV
2 {1 Freq 2.40000 GHz 42.62 dBuV

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

e Agilent  18:17-:02 Mov 21, 2012 R T
Mkr1 2.39856 GHz
Ref 100 dBuV Atten 5 dB 39.65 dBpV
#Avg
Log 4
10 /
dB/ f
iz f
WWMAMWVWMMWM
Start 2.3 GHz Stop 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 18.35 ms (401 pts)
Marker Tracs Type ¥ Axis Amplitude
1 &) Freg 239856 GHz 38 65 dBuV
2 {1 Freq 2.40000 GHz 39.82 dBUV

(Plot A2: Channel =1 AVG @ 802.11b)
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e Agilent  18:27-49 Mov 21, 2012 R T
Mkr2 2.498290 GHz
Ref 100 dBuV Atten 5 dB 39.2 dBpV
#Peak
L
°g ol b,
10 \M“g‘
dB/ y
N, : 5
et S PP RS AP [Py P S R S —) S ——
Start 2.462 GHz Stop 2.5 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2.483500 GHz 37.52 dByV
z o Freq 2.438290 GHz 39.2 dBuV

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

e Agilent  18:25:22 Nov 21, 2012 R T
Mkr2 2.487270 GHz
Ref 100 dBuV Atten 5 dB 38.22 dBpV
#Avg
Log
10 ety
dB/ W““L\
i 2 :
e MWWWMMWWWW
Start 2.462 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep & ms (401 pts)
Marker Trace Type 2 Axis Amplitude
1 &) Freg 2483500 GHz 35.41 dBuV
2 {1 Freq 2487270 GHz 38.22 dBuV

(Plot B2: Channel = 11 AVG @ 802.11b)
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2.5.3.2. 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 2399.40 PK 4533 |-30.93 32.56 46.96 74 Pass
1 2397.72 AV 42.25 |-30.93 32.56 43.88 54 Pass
11 2841.35 PK 39.62 |-29.05 32.50 43.07 74 Pass
11 2486.86 AV 39.01 -29.05 32.50 42.46 54 Pass
B. Test Plots:
W Agllent  18:45:07 Nov 21, 2012 R T
Mkr1 2.39940 GHz
Ref 100 dByV Atten 5 dB 45.33 dBpV
#Peak
Log
10 ey
dB/
S R ———— A ———_— A (v, B SPm—" S ——— i ST e — U S S, —
Start 2.3 GHz Stop 2.412 GHz
#Res BW 100 kHz #UYBW 300 kHz Sweep 11.6 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2.39940 GHz 45,33 dByV
2 ) Freq 2.40000 GHz 44,77 dBPV

(Plot C1: Channel = 1 PEAK @ 802.11g)
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i Agilent  18:40:49 Mov 21, 2012 R T
Mkr1 2.39772 GHz
Ref 100 dBuV Atten 5 dB 42.25 dBpV
#ivg
Log
10 e
dB/ ){““’
Qe
Mwwwmwwwmww
Start 2.3 GHz Stop 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 18.35 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 {1} Freq 239772 GHz 42 25 dByV
2 {1 Freq 2.40000 GHz 41.86 dBuv

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

e Agilent  18:32:36 Mov 21, 2012 R T
Mkr2 2.484135 GHz
Ref 100 dBuV Atten 5 dB 39.62 dBpV
#Peak
Log
10 W e \I
dB/ \
\'\xmﬂvum e
I e TRV DT PSP S P P—" Y, P PP P e R
Start 2.462 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)
Marker Tracs Type ¥ Axis Amplitude
1 &) Freg 2483500 GHz 3837 dBuV
2 {1 Freq 2.484135 GHz 39.62 dBUYV

(Plot D1: Channel = 11 PEAK @ 802.11g)
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Agilent  18:34:56 Mov 21, 2012 R T
Mkr2 2.483850 GHz
Ref 100 dBpV Atten 5 dB 39.01 dBpV
#Avg
Log
10
dB/
12
Mﬂ%ﬂwwmwwmww
Start 2.462 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep & ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 (1) Freq 2483500 GHz 38.79 dBUV
2 (1 Freg 2.483850 GHz 39.01 dBuV

(Plot D2: Channel = 11 AVG @ 802.11g)
2.5.3.3. 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 2399.12 PK 48.93 |-30.93 32.56 50.56 74 Pass
1 2398.56 AV 44.80 |-30.93 32.56 46.43 54 Pass
11 2483.76 PK 40.62 | -29.05 32.50 44.07 74 Pass
11 2486.13 AV 39.09 |-29.05 32.50 42.54 54 Pass
B. Test Plots:
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e Agilent  18:51:22 Mov 21, 2012 R T
Mkr1 2.39912 GHz
Ref 100 dBpV Atten 5 dB 48.93 dBpV
#Peak
Log R
10 ‘l
dB/ J{
|
e T ety A A g it e i i ‘M
Start 2.3 GHz Stop 2.412 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 11.6 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 ) Freq 238912 GHz 48.93 dBUV
z ) Freq 2.40000 GHz 48.3 dBuV

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

o Agilent  18:53:26 Mov 21, 2012 R T
Mkr1 2.39856 GHz
Ref 100 dBuV Atten 5 dB 44.8 dBpV
#Avg
Log
10
dB/ er
1z H
WMM#MW#@WMMWM
Start 2.3 GHz Stop 2.412 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 18.35 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2398568 GHz 44.8 dBuV
2 (1) Freg 2.40000 GHz 44.4 dByV

(Plot E2: Channel = 1 AVG @ 802.11n-20)
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Agilent  19:00:12 Mov 21, 2012 R T
Mkr2 2.483755 GHz
Ref 100 dBpV Atten 5 dB 40.62 dBpV
#Peak
Log
10 Rl
dB/ NM‘H‘
)\ .
%"-u_.w 5
e e ot P LIPS
Start 2.462 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 [0 Freq 2 453500 GHz 39.44 dBPV
2 [ Freg 2483755 GHz 40.62 dBUV

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

e Agilent  18:57-34 Mov 21, 2012 R T
Mkr2 2.486130 GHz
Ref 100 dBpV Atten 5 dB 39.09 dBuV
#Avg
Log
10 T T T S
| ™
h L
Lt ¥ N o
’ HR s ST S S S S Y SN I
Start 2.462 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep & ms (401 pts)
Marker Tracs Type ¥ Axis Amplitude
1 m Freg 2 483500 GHz 37.11 dBuV
2 [ Freq 2486130 GHz 39.09 dBUV

(Plot F2: Channel = 11 AVG @ 802.11n-20)
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2.5.3.4. 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 Verdict
(MHz) UR (dB) | (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBpV/m)
3 2388.48 PK 46.72 | -30.93 32.56 48.35 74 Pass
3 2394.08 AV 4375 |-30.93 32.56 45.38 54 Pass
9 2490.99 PK 41.60 | -29.05 32.50 45.05 74 Pass
9 2484.15 AV 39.30 |-29.05 32.50 42.75 54 Pass
B. Test Plots:
- Agilent  09:00:42 Mov 22, 2012 R TS
Mkr1 2.33848 GHz
Ref 100 dByV Atten 5 dB 46.72 dBpV
Peak
Log
10 —r]
dB/

Start 2.3 GHz Stop 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 11.6 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freg 238848 GHz 46,72 dBuV
z m Freq 2.40000 GHz 45.81 dBuV

(Plot G1: Channel = 3 PEAK@802.11n-40)
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i Agilent  09:01:54 Mov 22, 2012 R TS
Mkr1 2.39408 GHz
Ref 100 dBuV Atten 5 dB 43.75 dBpV
#Avg
Log
10 —
dB/ f’w‘
1 2 )j
A
WMW»NWHWWWWW
Start 2.3 GHz Stop 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.35 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 {1 Freg 238408 GHz 4375 dBpV
2 {1 Freg 2.40000 GHz 43.22 dBuV

(Plot G2: Channel =3 AVG@802.11n-40)

e Agilent  09:11:47 Mov 22, 2012 R TS
Mkr2 2.490989 GHz
Ref 100 dBuV Atten 5 dB 41.6 dBpV
#Peak
Log
10 s
k\
Porgcth pgn Lt & '
i e e LW S S Y2 T T
Start 2.462 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)
Marker Tracs Type ¥ Axis Amplitude
1 &) Freg 2483500 GHz 42 27 dBPV
2 {1 Freq 2.490989 GHz 41.6 dBUV

(Plot H1: Channel = 9 PEAK@802.11n-40)
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i Agilent  09:08:00 Mov 22, 2012 R TS
Mkr2 2.484149 GHz
Ref 100 dBuV Atten 5 dB 39.3 dBpV
#Avg
Log
10
dB/ ¥ k,\l
hl\\ 2
&
R LT RSN S ¥ 1 STV SV Y IS S
Start 2.462 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep & ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2.483500 GHz 36.79 dBUV
2 m Freq 2.484143 GHz 39.3 dBuv

(Plot H1: Channel =9 AVG@802.11n-40)
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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 S0uH/50€2 line impedance stabilization network (LISN).

Conducted Limit (dBuV)
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

EUT (WI-FI MOdule)

4
/I\ Pulse Limiter
<80cm > ! LISN r%\
' 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 | 2012.05 | 2013.05
LISN Schwarzbeck | NSLK 8127 812744 2012.05 | 2013.05
Service Supplier R&S CMU200 100448 2012.05 | 2013.05
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), 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 + Charger.

B. Test Plots:

150k

Freq: 330.0 kHz

Peak: 44.26 dBuy

e [JPeak: 4418 dBu
Avg 335 dBuy

(Plot A: L Phase)

dBuY
100

a0

6O

TN AT *°

20
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Freq: 2700 kHz

Peak: 46.73 dBuv

e [)Peak: 39.56 dBUY
Avg 3773 dBuv

dBui
100

80

B0

= M

180k

(Plot B: N Phase)

T s

20
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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 (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)

2.7.2. 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

Receivers — 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 2012.05 | 2013.05
Receiver Agilent E7405A US44210471 | 2012.05 | 2013.05
Full-Anechoic Chamber Albatross Im*6m*6m (n.a.) 2012.05 | 2014.05
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2012.05 |2013.05
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Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Test Antenna - Horn Schwarzbeck | BBHA 9120D | 9120C-963 2012.05 |2013.05
Test Antenna - Horn R&S HLO050S7 71688 2012.05 | 2013.05
Test Antenna -Loop Schwarzbeck | FMZB 1519 1519-022 2012.05 | 2013.05

2.7.3. 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 [dB 1 V/m] =Ux+ Ar+ Aveor [AB]; A =Leicos [AB]-Gpreany [dB]
Ax: Total correction Factor except Antenna
Ux: Receiver Reading
Gyt Preamplifier Gain
Aro: Antenna Factor at 3m

During the test, the total correction Factor AT and Avr.... 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 1in this test report.

2.7.3.1. 802.11b Test mode

A. 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 (dBuV/m) Ant'enn.a Refer to Plot
(MHz) PK AV Polarization
{ 2412 80.75 N/A Horizontal PlotA.2
89.73 N/A Vertical Plot A.3
6 437 &1.96 N/A Horiz.ontal Plot B.2
86.44 N/A Vertical Plot B.3
1 2462 85.65 N/A Horiz'ontal Plot C.2
&9.00 N/A Vertical Plot C.3

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

B. Test Plots for the Whole Measurement Frequency Range:
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Plots for Channel = 1

150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  AveraP Result
1 84 K 148.76 DBuV 109.11 - - - -
2 2766 M 49.66 DBuV 69.50 - - - -
~
1:10DBuV \.\
\
\\
90DBuV
70DBuV \
T~
T~
~ T~ 2|
50DBuV _\\/\ \\
N A AN
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30ROKO0K 200K 300K 400K 500K00K008DGROKA 2M 3M  4M 5M 6M 7TM8NMPM OM 20M 30V
(PlotA.1:  9kHz to 30MHz)
105DBuV Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
1 4326 M 23{40 DBuvV 46.00 PeakO
2 24145M 80;75 DBuv 54.00
3 48175M 4178 DBuV 54.00
85DBu’
o
65DBu
45DBuVY | 3
| L g
1 |
25PBuvY
5DBuV
30M 40M  50M 60NV 80M 100M 200M 300M  400M 500M600OM  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(¢

(Plot A.2:  Antenna Horizontal, 30MHz to 25GHz)
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105DBGV Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 24115M 89;73 DBuv 54.00 PeakO
4817.5M 46,72 DBuV 54.00

3 6707.5M 4147 DBuV 54.00 (‘)1
85DBU
65DBuV

[ q’_

45DB0V 1 3
r\D M\‘ f\/‘v |
T
SDBuV w

30M  40M  50M 60M

80M

100M 200M

300M  400M 500M600M

800M 1G 2G

3G

4G

5G 6G 7G 8G9G10G 15G 20G  25(C

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

Plot for Channel = 6

150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 69 K 152.13 DBuV 110.82 - - - -
2 2766 M 49.76 DBuV 69.50 - - - -
\\
~—
\\
1110DBuV \\
\\
90DBuV
70DBuV
1
e T~ 2
50DBuV — \\
~ AN A M
30DBuV
10DBuV
9KI0K 20K 30K 40K 50K 60K70K30R0K00K 200K 300K 400K 500K00K00800K0KA 2M 3M  4M 5M 6M 7TM8MOM OM 20M 30N

(Plot B.1:

9kHz to 30MHz)
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105DBgV Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 335M 2391DBUV 4600 PeakO
2 720.6 M 27,85 DBuv 46.00
3 24415M 8196 DBuV 54.00
4 4885.0M 4280 DBuV 54.00
85DBu’ 3
o)
65DBuV
APV ] g WM
I W%ﬂ\ﬁt\m
2
| 1 P
;\,])Bu /v W
Gving
30M  40M S0M GOM  S0M_100M 00M  300M 400M S00MGOOM S00M 1G G 3G 4G 3G 6G 7G 8G 9G10G 3G 20G 25
(Plot B.2:  Antenna Horizontal, 30MHz to 25GHz)
103DB&V Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
1 470M 2939DBUV 4000 PeakO
2 24385M 86:44 DBuv 54.00
3 4885.0M  46:40 DBuV 54.00 5
G
85DBu’
65DBu

DR : i meﬁmw W/IWM

o
/Wy

SDBuV

30M  40M 50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 220G 25¢

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

UDENY
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  AveraP Result
1 84K 51.17 DBuV 109.11 - E - -
2 2766 M 49.12 DBuV 69.50 - - - -
T~
110DBuV \\
\
\\
9DDBuV
70DBuV \
T~
T T~ 2
50DBuV \\
- A AN A M b
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70KS0KOKOOK 200K 300K 400K S00K00K00800KOKA ™M 3M  4M 5M 6M 7M8VDMOM 20M 30M
(Plot C.1:  9kHz to 30MHz)
105DBgV Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
1 3365M 23.89 DBuV 46.00 Peak O
2 7206 M 26,64 DBuV 46.00
3 2461.0 M 8565 DBuV 54.00
4 6707.5M 39:65 DBuV 54.00 3
85DBu’
65DBu

J5DBIY l | MW“

s hai -

30M  40M 50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 220G 25¢

5SDBuV

(Plot C.2:  Antenna Horizontal, 30MHz to 25GHz)
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105DBgV lelt Llne
No Frequenc PeakAmp Lmt Max Hold Peak Line

1 3365M 2349DBUV  46.00 PeakO

2 7206 M 27.77 DBuV 46.00

3 2461.0M 89:00 DBuV 54.00 03

4 49300 M 42.76 DBuV 54.00
85DBU’
65DBuY

, WA

7 1 ? |
SDBuV
30M 40M  50M 60NV 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(

(Plot C.5:  Antenna Vertical, 30MHz to 25GHz)
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2.7.3.2. 802.11g Test mode

A. Test Verdict for Harmonics:

The Fundamental Emissions

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

F Fundamental Emission (dBpuV/m Ant
Channel requency 4 (dBu ) N 'e nn? Refer to Plot
(MHz) PK AV Polarization
! 412 80.68 N/A Horizontal Plot D.2
85.61 N/A Vertical Plot D.3
79.52 N/A Horizontal Plot E.2
6 2437 .
87.22 N/A Vertical Plot E.3
T 2462 81.55 N/A HoriZf)ntal Plot F.2
88.93 N/A Vertical Plot F.3
Also refer to following plots for the emissions falling in the restricted bands.
B. Test Plots for the Whole Measurement Frequency Range:
Plots for Channel = 1
150DBuV
No Frequency PeakAp: QP-Limit  AV-Limit uasi-P  Avera-P Result
1 54K 5622DBuWV.  112.95 - - - -
2 2766M 50.60DBUV.  69.50
N2QDBuV
\\\
\\\
1:10DBuV ~
\\
\\
9DDBuV
70DBuV
N
T~ ~—_ i
SODBuV \ \\ 0
A A A A
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K0R0KO0K 200K 300K 400K 500K00K0080GK0OKA 2M 3M  4M  5M 6M TM&MPM OM 20M 30N

(Plot D.1:  9kHz to 30MHz)
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105DBGV Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 99.8 M  22.81 DBuV 43.50 PeakQ
2 4326 M 24,89 DBuv 46.00
3 2407.0M 80:68 DBuV 54.00
4 T74275M 39:82 DBuV 54.00
85DBU’ 3
o
65DBuY
45DB0V
|

e

5DBuV
30M  40M 50M 60M 80M 100M 200M 300M  400M 500M600OM  800M 1G 2G 3G 4G 5G 6G 7G 8GIGI0G 15G 20G  25(¢
(Plot D.2:  Antenna Horizontal, 30MHz to 25GHz)
105DByV Limit Line
No Frequenc PeakAmp Lt Max Hold Peak Line
1 470M 2949 DBuV 40.00 PeakiO
2 3365M 2294 DBuv 46.00
3 24175M 85,61 DBuV 54.00
4 48175M 4554 DBuV 54.00 3
85DBu’
65DBu

r ! "
APV l I "WM

SAVALIVNS

WAL o

30M  40M 50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 220G 25¢

5SDBuV

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

UDENY
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  AveraP Result
1 99K 49.44 DBuV 107.69 - E - -

2 2762M 48.84 DBuvV 69.50 - - - -

TH0DEMN \\

90DBuV

70DBuV

50DBuV \\

30DBuV
10DBuV
SKIOK 20K 30K 40K 50K G0K70KS0ROK00K 200K 300K 400K 5001600 R00BOGKOKA M 3M 4M5M 6M 7MSMIMOM 20M 30M
(Plot E.1:  9kHz to 30MHz)
103DB&V Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
1 335M 2465DBUV 4600 PeakO
2 9728 M 26.42 DBuV 54.00
3 1009.0 M  29.39 DBuV 54.00
4 24385M 79.52 DBuV 54.00
85DBug  8980.0 M 37.75 DBuV 54.00 )
o'
65DBu
45DBuY |
| ]
; 1
29PBu J\J
BB
30M 40M  50M 60NV 80M 100M 200M 300M  400M 500M60OM  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(¢

(Plot E.2:  Antenna Horizontal, 30MHz to 25GHz)
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105DV Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 99.8 M 23,57 DBuV 43.50 Peak O
2 2437.0M 87,22 DBuV 54.00
3 48625M 4210 DBuV 54.00 9
Q
85DBU’
65DBuY
45DBuY I 3

| el

SDBuV

30M  40M  50M 60M 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25C

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

Plot for Channel = 11

150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 69 K 52.86 DBUV 110.82 - - - -
2 2766 M :49.22 DBuV 69.50 - - - -
\\
\\\
110DBuV \\
\\
90DBuV
70DBuV
1
\\6 \\ )
5DDBuV \\/\ \\
AU A AR A b s
3DDBuV ¥
oY
9KIOK 20K 30K 40K 50K 60K70K30ROKO0K 200K 300K 400K 500K00K00800K0OKA 2M 3M  4M 5M 6M TMSMIM OM 20M 30M

(PlotF.1:  9kHz to 30MHz)
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105DBgV Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 339M 2851DBuV  40.00 PeakiO
2467.0 M 81,55 DBuv 54.00
3 9700.0 M 40:76 DBuV 54.00
85DBU’ 2
[}
65DBuV
45DBuV | 3

J /U

iy

5SDBuV
30M  40M 50M 60NV 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢
(Plot F.2:  Antenna Horizontal, 30MHz to 25GHz)
103155V Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
3365M 2451DBUV  46.00 PeakO

2 8167M 2727DBW  46.00
3 24565M 8893DBUV  54.00 o
4 67075M 4175DBuV  54.00

85DBu’

65DBu

i l i MHW\M Nlj w‘ M

2
h L L9
SHB
30M  40M 50M 60M _ 80M 100M 200M 300M _400M 500M600M_ 800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 15G 20G 25C

(Plot F.3:  Antenna Vertical, 30MHz to 25GHz)
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2.7.3.3. 802.11n-20MHz Test mode

A. Test Verdict for Harmonics:

The Fundamental Emissions

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

Channe | Frequency Fundamental Emission (dBuV/m) Antenna
. Refer to Plot
1 (MHz) PK AV Polarization
{ 412 79.61 N/A Horizontal Plot G.2
87.44 N/A Vertical Plot G.3
84.37 N/A Horizontal Plot H.2
6 2437 -
87.61 N/A Vertical Plot H.3
T 2462 82.73 N/A Horiz.ontal Plot 1.2
85.78 N/A Vertical Plot I.3
Also refer to following plots for the emissions falling in the restricted bands.
B. Test Plots for the Whole Measurement Frequency Range:
Plots for Channel = 1
150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera- Result
1 84K 50.90DBUV. 10011 - - - -
2 1267M 3894DBWV  69.50
NQDBuV
\\
\\\
110DBuV ™~
\\
\\
9DDBuV
70DBuV
= ; \\——Q \\
5S0DBu \ \\ )
30DBuV \/\J\/]-\ A WWMWW
10DBuV
9KI0K 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K600K008DGKOKA 2M 3M  4M  5M 6M 7M8NDM OM 20M 30M
(Plot G.1:  9kHz to 30MHz)
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105DBgV Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line

1 339M 27.82DBuV  40.00 PeakiO

2 24055M 79,61 DBuv 54.00

3 4705.0M 3975 DBuV 54.00

4 13525.0 M 47.03 DBuV 54.00
85DBU’

&

65DBuV

OB l : M’\wwﬂ w MP‘MVFW

1

AR

5DBuV
30M  40M 50M 60V 80M 100M 200M 300M  400M 500M600OM  800M 1G 2G 3G 4G 5G 6G 7G 8GIGI0G 15G 20G  25(¢
(Plot G.2:  Antenna Horizontal, 30MHz to 25GHz)
105DBgV Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
1 3365M 22.87DBuv 46.00 PeakO
2 7206 M 26,60 DBuvV 46.00
3 24145M 8744 DBuV 54.00 3
4 4817.5M 47.31 DBuV 54.00 ©
85DBu’
65DBu
45DBuV
|

SDBuV

30M  40M 50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 220G 25¢

(Plot G.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 444K 34.61 DBuvV 94.66 - - - -
2 208M 3531 DBuv 69.50 - - - -

110DBuV \\

90DBuV

T0DBuV

SDDBAV - \\

3ODBR
10DBuV
SKIOK 20K 30K 40K SO0KGOK7OKSOROKOOK 200K 300K 400K 5001600 R00BOGKONA M 3M  4M  5M 6M 7MSMOMOM 20M 30N
(Plot H.1:  9kHz to 30MHz)
103DB&V Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
1 339M 2822DBUWV 4000 PeakO
2 1057.0M 31,61 DBuV 54.00
3 24415M 84,37 DBuV 54.00
4 62800M 39.32 DBuV 54.00 3
85DBu [
65DBu
45DBuV |
' VAN
|
].
/j OBU /’V M
BB
30M 40M  50M 60NV 80M 100M 200M 300M  400M 500M60OM  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(¢

(Plot H.2:  Antenna Horizontal, 30MHz to 25GHz)
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105DBgV Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 490M 2813DBUW  40.00 PeakO
2 3365M 22.85DBuv 46.00
3 4862.5M 4415 DBuV 54.00 4
4 24385M 8761DBUV  54.00 N
85DBu’
65DBuV
G50 I ! WM
I Wi Al WM
1
/\) /\‘ \,V\ I
zs\)ﬁ\ // (\1/\
5SDBuV
30M  40M 50M 60NV 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢
(Plot H.3:  Antenna Vertical, 30MHz to 25GHz)
Plot for Channel = 11
150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 129 K 42.12 DBuV 105.39 - -+ - -
2 2.66 M 36.59 DBuV 69.50 - -+ - -
T~
110DBuV \\
\
\\
90DBuV
70DBuV \
\
N ~_
50DBuV ~—— ~
1 \
2
AN A g
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00R00800K0OKA 2M 3M  4M 5M 6M TM8VMIM OM 20M 30V
(Plot1.1:  9kHz to 30MHz)
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105DBaV lelt LInE
No Frequency PeakAmp Lmt Max Hold Peak Line

1 3365M 2369DBUV  46.00 PeakO

2 9127 M 27.62 DBuV 46.00

3 2467.0M 8273 DBuV 54.00

4 6707.5M 38.93 DBuV 54.00
85DBuy 144925 M 47:20 DBuV 54.00 0‘5

65DBuV

45DBuV J

z,nmu
: M "

5SDBuV
30M  40M 50M 60NV 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢
(Plot 1.2:  Antenna Horizontal, 30MHz to 25GHz)
103155V Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line

1 4326M 2366DBUV  46.00 PeakO

2 7206M 2754DBUWV  46.00

3 24550M 8578DBUV  54.00

4 47275M 3997DBWV  54.00 g
WS 140425 M 47,58 DBUV 54,00
65DBu
45DBuV |

[

A
5SDBuV
30M 40M 50M 60M 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢

(PlotI.3:  Antenna Vertical, 30MHz to 25GHz)
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2.7.3.4. 802.11n-40MHz Test mode

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

F Fundamental Emission (dBpuV/m Ant
Channel requency 4 (dBp ) n 'e nn,a Refer to Plot
(MHz) PK AV Polarization
78.02 N/A Horizontal Plot A.2
3 2422 -
85.95 N/A Vertical Plot A.3
79.88 N/A Horizontal Plot B.2
6 2437 .
87.70 N/A Vertical Plot B.3
80.16 N/A Horizontal Plot C.2
9 2452 .
84.07 N/A Vertical Plot C.3
Also refer to following plots for the emissions falling in the restricted bands.
B. Test Plots for the Whole Measurement Frequency Range:
Plots for Channel = 3
l\?o Frequency PeakAp. QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 444 K :34.61 DBuVvV. 94.66 - - — -
2 208M 3531DBUV = 69.50
T0DBWV 2
\\
\\
SDDBuV - ‘\\/ - \\
2
) \/—/\/\j{/]\/ | Uberh b
9KI0K 20K 30K 40K 50K 60K70K30R0K00K 200K 300K 400K 500K00K00800R0OKA M 3M 4M  5M 6M TMSMIM OM 20M 30M

(Plot A.1:  9kHz to 30MHz)
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105DBgV lelt Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 335M 2406DBUV 4600 PeakO
2 2425.0M 78,02 DBuV 54.00
3 74500 M 38.72 DBuV 54.00
85DBU
2
Lol
65DBuV
GEBB I i
I el Mﬁ;
| 1 |
A2])Bu\/—\}\ (\J
DB
30M  40M 30M 60M  8OM 100M J00M  300M 400M S00MGOOM _S00M 1G G 3G 4G 3G 6G 7G 8G 9GI0G [5G 20G 25
(Plot A.2:  Antenna Horizontal, 30MHz to 25GHz)
103DB&V Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
3365M 2345DBUV  46.00 PeakO
2 2419.0 M 8595 DBuV 54.00
3 48625M 4362 DBuV 54.00
4 139075 M  46.90 DBuV 54.00 02
85DBu’
65DBu
4
i5DBY J ?
I\l 1 1
/"’\ﬁ\ // | e
DB
30M 40M 50M 60M 80M 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)

Page 70 of 74




— SZ12100107W02

Plots for Channel = 6

150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 129 K 142.12 DBuV 105.39 - - - -
2 266 M 36.59 DBuvV 69.50 - - - -

NQDBuV

110DBuV \\

©

\
\\
90DBuV
DBV \
\
N ~_
S0DBuV ~—— ~
1 \
2
A M AW s
30DBuV
DBV
9KIOK 20K 30K 40K 50K 60K70K30R0K00K 200K 300K 400K 500K00K00$0GKOKA 2M M 4M  5M 6M TM8MM OM 20M 30M
(Plot B.1:  9kHz to 30MHz)
T05DBY Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
1 3627M 2416DBUV  46.00 PeakO
2 4326 M 25,15 DBuv 46.00
3 2446.0M 79.88 DBuV 54.00
4 58525M 3876 DBuV 54.00
85DBu’ -
o
65DBu
I |
45DBuV |

A 1 nz |4
J)Hu\/\j\ f‘/
SDBuV
30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 156G 20G 25(

(Plot B.2:  Antenna Horizontal, 30MHz to 25GHz)
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105DBGV Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line

1 59.1 M 28.05 DBuV 40.00 PeakQ

2 24415M 87,70 DBuv 54.00

3 48625M 50:29 DBuV 54.00 02
85DBU
65DBuV

o‘s

, ' Ui

A /\‘nNﬁ i)
L

SDBuV

30M  40M  50M 60M 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 156 20G 25¢

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

Plots for Channel =9

150DBuV
No Frequency PeakAp: QP-Limit AV-Limit  Quasi-P  Avera-P Result
1 69 K 52.86 DBuV 110.82 - - - -
2 2766 M 49.22 DBuV 69.50 - E - -
\\
~
\\
T 0DBAY \\
\\
90DBuV
70DBuV
N 1
—~¢ —~ 2
S0DBuV \\/\ \\
N A IS W MM#.“!‘[ 'l.h
3DDBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30ROKO0K 200K 300K 400K 50000K00800K0KA 2M 3M  4M  5M 6M 7MSMIM OM 20M 30M

(Plot C.1:  9kHz to 30MHz)
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105DBgV Limit Line
No Frequency PeakAmp Lmt Max Hold Peak Line
1 339M 27.93DBuV  40.00 PeakiO
2 336.5M 23,97 DBuvV 46.00
3 24475M 80:16 DBuV 54.00
4 13750.0 M 4675 DBuV 54.00
85DBU 3
o
65DBuV
4
45DBuY 'l
|

1

i, bl

5SDBuV
30M  40M 50M 60NV 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25¢
(Plot C.2:  Antenna Horizontal, 30MHz to 25GHz)
T03DB5V Limit Line
No Frequenc PeakAmp Lmt Max Hold Peak Line
1 1328M 2058DBUW 4350 PeakO
2 24520M 8407DBUW  54.00
3 4930.0M 4103DBWV  54.00
2
85DBu (o}
65DBu

l | ol M Wana

30M  40M 50M 60M 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 220G 25¢

5SDBuV

(Plot C.3:  Antenna Vertical, 30MHz to 25GHz)
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2.8.  RF exposure evaluation
2.8.1. 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.

According to 447498 D01 General RF Exposure Guidance v05, exclusion threshold values at
selected frequencies and distances table as following.

MHz 5 10 15 20 25 mm
150 39 77 116 155 194

300 27 55 82 110 137

450 22 45 67 89 112

835 16 33 49 66 82

900 16 32 47 63 79

1500 12 24 37 49 61 EA‘]‘ Test
1900 11 22 33 44 34 Thre:}folll;l?;W)
2450 10 19 29 38 48
3600 8 16 24 32 40
5200 7 13 20 26 33
5400 6 13 19 26 32
5800 6 12 19 25 31
MHz 30 35 40 45 50 mm
150 | 232 271 310 349 387

300 164 192 219 246 274

450 134 157 179 201 224

835 98 115 131 148 164

900 95 111 126 142 158

1500 73 86 08 110 122 SAR Test

Exclusion
1900 65 76 87 98 109 Threshold (mW)

2450 57 B = 86 9
3600 47 55 63 71 79
5200 39 46 53 59 66
5400 39 45 52 58 65
5800 37 44 50 56 62

Routine SAR evaluation refers to the specifically required by § 2.1093, using measurements or
computer simulation. When routine SAR evolution is not required, the portable transmitters with
output power greater than the applicable low threshold SAR evolution to qualify for TCB approval.

2.8.2. Result:

Please refer to SAR report.

** END OF REPORT **
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