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Band Edge

6.1. Test Equipment

RF Conducted Measurement

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2011
8-WAY Power Divider JFW 50PD-647 /526770 0916 Apr., 2011

Note:

1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

The test instruments marked with “X” are used to measure the final test results.

3. The power combiner is used for measure 11n mode.

RF Radiated Measurement:

The following test equipments are used during the band edge tests:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XSite # 3 Bilog Antenna Schaffner Chase |[CBL6112B/2673 Sep., 2010
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2010
Horn Antenna Schwarzbeck BBHA9170/208 Jul.,, 2010
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2010
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2010
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2010
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5S Feb., 2011

X  |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A

X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All instruments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.
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6.2. Test Setup

RF Conducted Measurement

EUT

RF Radiated Measurement:

RF Cable
D:D Spectrum
Analyzer
SMA
le e— >l
N g

FRP Dome

EUT

The height of broad band
or Dipole Antenna was

scanned from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the

standard adopted.

6.3. Limits

To Receiver

Pre-
Amplifier

ll

ll

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.
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6.4.

6.5.

Test Procedure

The EUT was setup according to ANSI C63.4, 2009 and tested according to DTS test procedure

of Mar. 2005 KDB558074 for compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.4:2009 on radiated

measurement.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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6.6. Test Result of Band Edge

Product 802.11 b/g/n module
Test [tem Band Edge Data
Test Site No.3 OATS

Test Mode

Fundamental Filed Strength

Mode 1: Transmit (802.11b 1Mbps)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2412 31.639 80.34 111.978 Peak
Horizontal 2412 31.639 76.27 107.908 Average
Vertical 2412 30.95 74.97 105.919 Peak

Vertical 2412 30.95 71.05 101.999 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
A'ifsﬂna Test &;’Z")ency F‘(‘;‘gz"’,‘/e;;al A (dB) Field Strenggth Detector
(dBuV/m)
Horizontal 2390 111.978 48.571 63.407 Peak
Horizontal 2389.3 107.908 55.708 52.200 Average
Vertical 2390 105.919 48.571 57.348 Peak
Vertical 2389.3 101.999 55.708 46.291 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A
F = Fundamental field Strength (Peak or Average)

A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

X RF S0Q  AC | SEMSEINT ALIGHN ALUTO |03:07:07 PM Mar 25, 2011 F
[Center Freq 2.390000000 GHz . Avg Type: Log-Pwr TRACE[[23 456 raguency
7 Trig:Free Run Avg|Hold: 641100 THPE M bt
| IFGain:Low HAtten: 30 dB DET|P SMMNN
Mkr2 2.390 0 GHzZ AutoTune
19gBidly_Ref 20.00 dBm -37.783 dBm
3
1.8 / Center Freq(f
0.00 / 2,390000000 GHz
-100 / \
-20.0 —
2 el V4 StartFreq||
-30.0
k A 2.340000000 GHz
-40.0 TS W - T e m— o
-50.0
-60.0 Stop Freq|
700 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms {1001 pts) il o
|m O] % [ v [ FNCION [ FONCTIONWIDIR]___FURC Auto Man
1| N f 24110 GHz 10.788 dBm
2l N f 23900 GHz -37.783 dBm
. Freq Offset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS
Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
1 F 2

| SENSENINT

ALIGHAUTO |02:07:35 PM Mar 25, 2011

X [ C
[Center Freq 2.390000000 GHz e Avg Type: Log-Pwr macEfio3456|  Frequency
T—3 Trig:Free Run Avg|Hold: 2100 TYPE | I+] ettt
| IFGain:Low #itten: 30 dB 7 R
Mkr3 2.389 3 GHz AutoTune
10 g8ian _Ref 20.00 dBm -47.707 dBm
7
128 Center Freq(|
0.00 //‘fﬁﬁ 2.390000000 GHz
400 / \
-200
200 r\f\\v/ \V/r“\/- startFreq||
/ 3 2.340000000 GHz
400 Q3, \’\
-80.0 ]
600 Stop Freq|
700 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) 5660000 Midz
I [ [ v [ FONCTION | FUNCTIONWDTH FUNCTIO E Auto Man
N f 24113 GHz 8.001 dBm
N f 2.390 0 GHz 45.618 dBm
N f 2.389 3 GHz 47 707 dBm FreqOffset
0Hz

NN .
M =[S o |00 |~ o [on o= Gy | =

=
@
0

STATUS
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Product
Test Item
Test Site
Test Mode

802.11 b/g/n module

Band Edge Data
No.3 OATS
Mode 1: Transmit (802.11b 1Mbps)

Fundamental Filed Strength

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2462 32.019 79.26 111.279 Peak
Horizontal 2462 32.019 74.801 106.82 Average
Vertical 2462 31.29 74.62 105.91 Peak

Vertical 2462 31.29 70.6 101.89 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
Antenna | TescFrequency | Fundamental |\ gy | pioaSuength | Detector
(dBuV/m)
Horizontal 2483.5 111.279 47.306 63.973 Peak
Horizontal 2484.7 106.82 53.908 52.912 Average
Vertical 2483.5 105.91 47.306 58.604 Peak
Vertical 2484.7 101.89 53.908 47.982 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:

Band Edge field Strength =F - A
F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Agilent Spectrum Analyzer - Swept SA
Xi F S0Q

Peak Detector of conducted Band Edge Delta

A SENSE:INT

ALIGHAUTO

|03:50:21 PM Mar 25, 2011

X 8 L
[Center Freq 2.483500000 GHz Avg Type: Log-Pwr macioo4se|  Frequency
T Trig:Free Run Avg|Held: 42100 THPE |1 it
| IFGain:Low #Atten: 30 dB Bl LMY
MKr1 2.461 0 GHZ AUITUDE
10 dBidiv__ Ref 20.00 dBm 11.558 dBm
Log .1
100 Center Freq||
0.00 \ 2.483500000 GHz|
-10.0 / \
200
N \ ) StartFreq(|
o Y 2.433500000 GH
X Z
-40.0 L‘*ﬂm—-ﬁ-
0.0
600 Stop Freq
700 2533500000 GHz|
";enter 2.48350 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 5050000 MEl
| v [ FUNCTION [ FUNCTIGNWIDTH Auto Man
N 2.4610 GHz 11.558 dBm
N 24835 GHz 35748 dBm
Freq Offset
0 Hz

STATUS

LX)

Agilent Spectrum Analyzer - Swept SA

Average Detector of conducted Band Edge Delta

ALIGNAUTO

|035059 PM Mar 25, 2011

FF
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
™~ Trig: Free Run Avg|Held: 3100 TYPE | it
| IFGain:Low #Atten: 30 dB DET|P SMHNN
MKkr3 2.484 7 GHzZ AOTARE
10 dBidiv__Ref 20.00 dBm -45.219 dBm
Log I
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0.00 /‘//—)\/—_\\’\\ 2.483500000 GHz
-10.0 \
200

StartFreq(|

-30.0 /
-40.0

2.433500000 GHz|

o

0.0
-60.0 Stop Freq|
700 2533500000 GHz

|Center 2.48350 GHz Span 100.0 MHZ] CF Step

Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) el

I [l | v ] FUNCTION [ FUNCTION'WIDTH FLINCT| 3 Auto Man
N f 24612 GHz 8.689 dBm
N f 24835 GHz -45.717 dBm

N f 24847 GHz -45.219 dBm Freq Offset

0 Hz

QY Y 5 z
M | = (O |t |00 [~1 |0 |Uh [ [Ed M =

=
@
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

802.11 b/g/n module
Band Edge Data
No.3 OATS

Mode 2: Transmit (802.11g 6Mbps)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2412 31.639 77 108.638 Peak
Horizontal 2412 31.639 65.63 97.268 Average
Vertical 2412 30.95 76.39 107.339 Peak

Vertical 2412 30.95 65.39 96.339 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
Ali)ts:le na Test (l;i(llzu)ency Fl(l;lgzl‘r;flﬁ;al A (dB) Field Strenggth Detector
(dBuV/m)
Horizontal 2390 108.638 41.877 66.761 Peak
Horizontal 2390 97.268 44.452 52.816 Average
Vertical 2390 107.339 41.877 65.462 Peak
Vertical 2390 96.339 44.452 51.887 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:

Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

4 RF 505 AC | | SEMSE:INT ALIGH AUTO |03:54:16 PM Mar 25, 2011 E
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Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

( RF S0Q  AC | | SEMSEINT ALIGHN ALUTO |03:53:54 PM Mar 25, 2011
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-7.00
-17.0 ] \
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o 5 |/ . 2.340000000 GHz
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570 2.440000000 GHz
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Product
Test Item
Test Site
Test Mode

802.11 b/g/n module
Band Edge Data

No.3 OATS
Mode 2: Transmit (802.11g 6Mbps)

Fundamental Filed Strength

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2462 32.019 79.89 111.909 Peak
Horizontal 2462 32.019 68.2 100.219 Average
Vertical 2462 31.29 74.92 106.21 Peak

Vertical 2462 31.29 64.13 95.42 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
A'ifsﬂna Test (l;‘\z;lzu)ency F‘(‘;‘gz"’,‘/e;;al A (dB) Field Strenggth Detector
(dBuV/m)
Horizontal 2483.5 111.909 40.127 71.782 Peak
Horizontal 2483.5 100.219 47.693 52.526 Average
Vertical 2483.5 106.21 40.127 66.083 Peak
Vertical 2483.5 95.42 47.693 47.727 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

T Agilent Spectrum Analyzer - Swept SA

X EFE [ | aC | SENSEINT] | ALIGNAUTO  |Och:15:44 PM Mar 24, 2011
Marker 1 2.465000000000 GHz Aivg Type: Log-Pwr mace[l2za5a| o2k Search
Input: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 74100 THPE M bty
| IFGain:Low Atten: 40 dB DET|P WMMNN
MKkr1 2.465 0 GHzZ NextPeak
10d8idi _Ref 136.99 dBYV 119.326 dBpV|
127 1
5 ’ Next Right|
£
107 1\‘
97.0 // \\
87.0 2 Next Left]
s
o ,,,,wr"‘”M MZ%M
B7.0 P, 1 P
. Marker Delta
470
Center 2.48350 GHz Span 100.0 MHZ
| Res BW 1.0 MHz #/BW 1.0 MHz #Sweep 500 ms (1001 pts) MKr—CF
| or [ [ FUNiov [ FiCionw
N [1]Ff 24650GHz|  119.326 dBuV
2 N1 ]f 24835 GHz 79.199 dBuY
3
g Mkr—RefLvi|
6
7
8
9 More
1‘1’ 10f2
12
MSG STATUS

X S0Q | | | AC | SENSEINT] | ALIGRN AUTO |0 16010 PR Mar 24, 2011
[Marker 1_2.455400000000 GHz \ Avg Type: Log-Pwr mact[i23456| ek Search
5 3 T3 Trig:Free Run Avg|Hold: 2100 TYPE |1 it
| NpERE BNOESCERY e 40dE 2 R
Mkr1 2.455 4 GHzZ NEPERk
10 deialy_Ref 136.99 dBV 108.255 dBpV
127
Next Right|
17 1
107 )— \
970 / \
870 I l Next Left|
770 N
67.0 /, L
rel Marker Delta
470
|Center 2.48350 GHz Span 100.0 MHZ]
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) MKr—CF
| M ] FUNCTID! H FUNCTIO E
2.455 4 GHz 108.255 dBuY
2| N [1]F 2.4835 GHz 60.562 dBuY
3
g Mkr—RefLvi|
6
7
g
9 More
1? 10f2
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MSG STATUS
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

802.11 b/g/n module

Band Edge Data
No.3 OATS

Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2412 31.639 76.64 108.278 Peak
Horizontal 2412 31.639 65.45 97.088 Average
Vertical 2412 30.95 75.32 106.269 Peak

Vertical 2412 30.95 64.3 95.249 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
A'ifsﬂna Test (l;‘\z;lzu)ency F‘(‘;‘gz"’,‘/e;;al A (dB) Field Strenggth Detector
(dBuV/m)
Horizontal 2389.6 108.278 40.225 68.053 Peak
Horizontal 2390 97.088 44.255 52.833 Average
Vertical 2389.6 106.269 40.225 66.044 Peak
Vertical 2390 95.249 44.255 50.994 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

LX RF S0Q  AC | | SEMSEINT ALIGHN ALUTO |06:31:56 PM Mar 25, 2011
[ | Avg Type: Log-Pwr TRACE[] 23456 Trace/Det
7 Trig:Free Run Avg|Hold: 72100 TYPE M Wbt
| IFGain:Low HAtten: 30 dB DET|F NNN NN Select Trace
Mkr3 2.389 6 GHz Trace 1
10 dBidiv__ Ref 20.00 dBm -30.521 dBm
Log 1
100 )
el P Clear Write
00 \‘u\
200 3 ﬁ*“m...
300 o] Trace Average|
400 = . G
500
i Max Hold|
700
Center 2.39000 GHz Span 100.0 MHZ]
Res BW 1.0 MHz #/BW 1.0 MHz #Sweep 500 ms (1001 pts) Min Hold
[ o] % T v T FUNCTon [ FUnCionwioTH
1| N f 24155 GHz 9.704 dBm
é N f 2.390 0 GHz 33.317 dBm
i N f 23896 GHz -30.521 dBm .
. View/Blank
s Trace On
[
7
8
9 More
'1”1) 10f3
12
MSG STATUS
Average Detector of conducted Band Edge Delta

T Agilent Spectrum Analyzer - Swept SA
! S0Q

AC | SENSEINT]

ALIGH AUTO

|04:41:19 PM Mar 29, 2011

! | [
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pwr maclo345s|  Frequency
Input: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 2100 TYPE| I Fetffiits
| IFGain:Low Hitten: 40 dB e R
Mkr1 2.415 0 GHzZ AutoTune
10 g8ian__Ref 30.00 dBm 3.287 dBm
a0 Center Freq(|
108 ’1 2.390000000 GHz
0.00 e ——
-10.0 { \
oo { \ StartFreq(|
j k 2.340000000 GHz|
-300 i
-40.0
E00 ] Stop Freq||
500 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) 5060000 Mz
| A N A T ) I R | |Auto Man
2.4150 GHz 3.287 dBm
N [1]f 2.390 0 GHz 40.963 dBm
Freq Offset
0Hz

STATUS

Page: 62 of 97



[ QuieTek

Report No. 114113R-RFUSP29V01

Product
Test Item
Test Site
Test Mode

802.11 b/g/n module

Band Edge Data

No.3 OATS

Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)

Fundamental Filed Strength

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2462 32.019 77.85 109.869 Peak
Horizontal 2462 32.019 66.9 98.919 Average
Vertical 2462 31.29 74.17 105.46 Peak
Vertical 2462 31.29 63.04 94.33 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz

Band Edge Test Data
Band Edge
Antenna | TescFrequency | Fundamental |\ gy | pioaSuength | Detector
(dBuV/m)
Horizontal 2483.5 109.869 38.665 71.204 Peak
Horizontal 2483.5 98.919 46.517 52.402 Average
Vertical 2483.5 105.46 38.665 66.795 Peak
Vertical 2483.5 94.33 46.517 47.813 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

T Agilent Spectrum Analyzer - Swept SA

X soe | [ | AC | SEWSE:INT| | ALIGHAUTO  [D4:23:56 PM Mar 24, 2011
Marker 1 2.467700000000 GHz Aivg Type: Log-Pwr mace[l2za5a| ©oak Search
Input: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 3000 THPE M bty
| IFGain:Low HAtten: 32 dB DET|P WMMNN
Mkr1 2.467 7 GHzZ NextPeak
10dBidi _Ref 126.99 dByV 117.940 dBpV|
1
M7 '_\
Next Right|
107
970 fuy/{j \"‘\1\
8.0 2
70 MW"F T Next Left
67.0 .
570 [
. Marker Delta
370
Center 2.48350 GHz Span 100.0 MHZ
| Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) MKr—CF
| ol o« [ v | FUNCTION [ FUNCTIONWIDTH
N[1]f 2,467 7 GHz 117.940 dBuV
2l N [1]f 2.4835 GHz 79.275 dBuY
3
g Mkr—RefLvi|
[
7
g
9 More
1? 10f2
12
MSG STATUS

X S0Q | | | AC | SENSEINT] | ALIGRN AUTO [0:23:31 P Mar 24, 2011
[Marker 1_2.457100000000 GHz \ Avg Type: Log-Pwr mact[i23456| ek Search
5 3 T3 Trig:Free Run Avg|Hold: 1100 TYPE |1 it
| R Gainlow  WAtten: 32 dB 2 R
Mkr1 2.457 1 GHzZ NEPERk
10 deialy_Ref 126.99 dBV 106.680 dBpV
17 1
. ¢ Next Right
97.0 \
870 J) \
770 Next Left|
670 /’ 2
570 L
470 . S
Marker Delta
70
|Center 2.48350 GHz Span 100.0 MHZ]
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) MKr—CF
| X ] FUNCTIO Gl FUNCTIO E
2.457 1 GHz 106.680 dBuY
2| N [1]F 2.4835 GHz 60.163 dBuv
3
g Mkr—RefLvi|
6
7
g
9 More
1? 10f2
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

802.11 b/g/n module

Band Edge Data

No.3 OATS

Mode 4: Transmit (802.11n MCSO0 15Mbps 40M-BW)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2422 31.715 71.5 103.215 Peak
Horizontal 2422 31.715 59.75 91.465 Average
Vertical 2422 31.017 69.95 100.967 Peak
Vertical 2422 31.017 58.3 89.317 Average

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz

Band Edge Test Data
Band Edge
A'i:::ﬁ“a Test (l;‘\z«;_(llzu)ency F‘(‘;'gz"',‘/e;;al A (dB) Field Strenggth Detector
(dBuV/m)
Horizontal 2390 103.215 30.838 72.377 Peak
Horizontal 2390 91.465 39.146 52.319 Average
Vertical 2390 100.967 30.838 70.129 Peak
Vertical 2390 89.317 39.146 50.171 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

X RF S0Q  AC | SENSE:INT) ALIGHN ALUTO |03:58:12 PM Mar 25, 2011 F
[Center Freq 2.390000000 GHz . Avg Type: Log-Pwr TRACE[[23 456 raguency
T Trig:Free Run Avg|Hold: 25100 THPE M bt
| IFGain:Low HAtten: 40 dB DET|P SMMNN
MKkr2 2.390 0 GHz Alitoane
19gBidly_Ref 23.00 dBm -26.258 dBm
120 1 Center Freq(f
3.00 / ~ 2.390000000 GHz
-7.00 ,,r"’
-17.0 2 ot
Lo k StartFreq(|
37.9 T T U Rl g 2.340000000 GHz
-47.0
7.0 Stop Freq|
570 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VEBW 1.0 MHz #Sweep 500 ms (1001 pts) B HORBN N
[ of  x [ v [ FuNCTION [ FUNCTIONWIDTH Auto Man
1| N f 24164 GHz 4,580 dBm
2| N f 23900 GHz -26.258 dBm
. Freq Offset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS

LXi RF 506 AC | SENSE:INT] ALIGH AUTO 10215855 PM Mar 25, 2011
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pwr macfio3456|  Frequency
T—3 Trig:Free Run Avg|Hold: 3100 TYPE | I+] ettt
| IFGain:Low #itten: 30 dB 7 R
Mkr1 2.413 4 GHzZ AltoTane
10 g8ian _Ref 20.00 dBm -6.696 dBm
128 Center Freq(|
0.00 ’1 2.390000000 GHz
00
-200 (
( StartFreq(|
e 2.340000000 GHz
400 2 J '
-80.0
600 Stop Freq|
700 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) 5660000 Midz
I W ] [ v [ FUNCTION [ FUNCTIONWIDTH FLINCTIO 3 Auto Man
1 N f 24134 GHz -5.696 dBm
2 N f 2.3900 GHz 45.842 dBm
g Freq Offset
5 0 Hz
3
7
8
9
10
11
12
MSG STAWE..
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

802.11 b/g/n module

Band Edge Data

No.3 OATS

Mode 4: Transmit (802.11n MCSO0 15Mbps 40M-BW)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHz] [dB/m] [dBuV] [dBuV/m]
Horizontal 2452 31.944 71.17 103.114 Peak
Horizontal 2452 31.944 59.03 90.974 Average
Vertical 2452 31.222 69.95 101.172 Peak
Vertical 2452 31.222 58.45 89.672 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
Al;,t::;le na Test &;lzu)ency Fl(l;lgzl‘r;f;;al A (dB) Field Strenggth Detector
(dBuV/m)
Horizontal 2483.5 103.114 32.434 70.68 Peak
Horizontal 2483.5 90.974 39.069 51.905 Average
Vertical 2483.5 101.172 32.434 68.738 Peak
Vertical 2483.5 89.672 39.069 50.603 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge

measurements per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

X RF S0Q  AC | SENSE:INT) ALIGHN ALUTO |03:59:43 PM Mar 25, 2011
[Center Freq 2.483500000 GHz Avg Type: Log-Pwr mAc[lzza5e|  Freduency
7 Trig:Free Run Avg|Hold: 47100 THPE M bt
| IFGain:Low HAtten: 30 dB DET|P SMMNN
Auto Tune,
10 dB/div. Ref 20.00 dBm
Log 1
1.8 N Center Freq(f
0.0 “"‘-\ 2.483500000 GHz
-100
200 M"‘* 2
MZ_{ StartFreq||
L ] 2.433500000 GHz
400 % e . '
-50.0
0.0 Stop Freqf|
700 2.533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #/BW 1.0 MHz #Sweep 500 ms (1001 pts) B HORBN N
|m o & [ v [ FUNCTON [ FnCTionwoT Auto Man
1 N f 24431 GHz 5.426 dBm
2| N f 2.4835 GHz -27.008 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS

F a0 &

ALIGH AUTO

A SENSE:INT |04:00;11 PM Mar 25, 2011

X R C |
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr WacE[iz3456| [reduency
T Trig:Free Run Avg|Held: 1100 THPE |1 it
| IFGain:Low #Atten: 30 dB £l LMY
MKr1 2.443 6 GHz .
19gBidiy_Ref 20.00 dBm -5.749 dBm
12.8 1 Center Freq(f
0m ¢ 2.483500000 GHz
0.0 o,
-200 \
Lo \ StartFreq(|
N 2 2.433500000 GHz|
-40.0
-50.0
600 Stop Freq|
700 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) 500000 Mtz
[T o Rcionan Auto Man
N f 24436 GHz 5749 dBm
N f 24835 GHz 44618 dBm
Freq Offset
0Hz

Y Y z
M3 | = O |00 |0 =] |5 [ | P [Ca B =

2
@
o

BTATUS
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7. Occupied Bandwidth

7.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2011
8-WAY Power Divider JFW 50PD-647 /526770 0916 Apr., 2011

Note:
1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.
The test instruments marked with “X” are used to measure the final test results.

The power combiner is used for measure 11n mode.

7.2. Test Setup

RF Cable

Hut 1T

SMA

Spectrum

Analyzer

7.3. Limits

The minimum bandwidth shall be at least 500 kHz.

74. Test Procedure

The EUT was setup according to ANSI C63.4, 2009; tested according to DTS test procedure of Mar.
2005 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW = 100 kHz, Span greater than RBW.

7.5. Uncertainty

* 150Hz
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7.6. Test Result of Occupied Bandwidth

Product : 802.11 b/g/n module

Test [tem : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz)

Channel No. Fr(el\c/lllgg)cy Measur(e;(n;lezl;t Level Requ(llzle;lzidlmlt Result
1 2412 12150 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

{ RF S0 AC | | | SEMSEINT] | ALIGN AUTO |08:49:23 PMApr 11, 2011 Mark
Marker 3 A 12.150000000 MHz | Avg Type: Log-Pur TRACE[1 2345 6 arker
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE I b
| IFGain:Low Atten: 30 dB e Select Man(er’
AMKr3 12.15 MHZ 3
10dBidlv__Ref 126.99 dByY -2.132 dB
og 1
"z 2 3A2
107 n.nvﬁ MM\ ;M M MR Normal
70 Wnyv \'K'k
a7 0 1 !
7.0 Jfa ML‘ LMJL&\ JJJJ “l/ \M.KUM ‘L'*‘L‘ Deltal
il WM v ¥ MW
570
40 Fixed
7o
Center 2.41200 GHz Span 50.00 MHZ]
Res BW 100 kHz #VBW 100 kHz offl
-—-—
2.413 50 GHz 115.683 dBuv
2 N f 2.406 85 GHz 109.518 dBuv
3| A2 f {{A) 12.158 MHz| (&) 2132 dB
4 Properties»
B
7
8
9 More
1‘13 10f2
12
MSG STATUS
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Product : 802.11 b/g/n module
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437MHz)
Frequenc Measurement Level Required Limit
Channel No. d y q Result
(MHz) (kHz) (kHz)
6 2437 12200 >500 Pass
Figure Channel 6:
Agilent Spectrum Analyzer - Swept SA
{ | RF S0 AC | | | SEMSEINT] | ALIGHAUTO  [08:53:00 PM Apr 11, 2011
[Marker 3 A 12.200000000 MHz | Avg Type: Log-Pur TRAcE[Tz 345 6 Marker
PNO: Fast 50 Trig: Free Run Avg|Held:>100/100 T+PE gﬂm
| IFGainilow  Atten: 30 dB o SelectMarker
AMEkr3 12.20 MHz 3
10 dBldiv  Ref 126.99 dByV 0.000 dB
Log 1
17 2 3A2
i b ; 109.08 dBy Norma]
970 "ﬁw V v Ln-‘lq“
870 I‘ﬂ \H
77.0 MUJW 1\ f/ MUM‘“ Delta]
i I B Y mﬁz il
570 Y bl
470 Fixed
370
enter 2.43700 GHz Span 50.00 MHZ]
|I#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) offl
243750 GHz|  115.613 dBuY
2 N f 243090 GHz|  107.289 dBuV
3| a2 f [(A) 12.20 MHz| (&) 0.000 dB
4 Properties»
B
7
S More
10
o 10f2
12
MSG STATUS
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Product : 802.11 b/g/n module

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462MHz)

Channel No. Fr(el\(};;;:;l)cy Measur(elz(r;llezr)lt Level Requ(lﬁi;lzilmlt Result
11 2462 12150 >500 Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA
) | RF S0a AC | | | SENSEINT] | ALIGH AUTO |09:12:11 PMApr 11, 2011

[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr macelios4pg|  Frequency
PNO: Fast o Trig: Free Run THFE |1 bt
| IFGain:Low Atten: 30 dB DETIP MNNNN
MKr1 2.464 50 GHZ RURERIME
10 dBidiv__Ref 126.99 dBpV 114.88 dBuV|
og 1
i e TR ¢ P CenterFreq
fi UL T 2fILILA 1], 108,58 dby!
107 —= L 2.462000000 GHz
97.0 / e
7.0 il
4 pblag, T LS X P StartFreq
e Mo \ Wi TS 2.437000000 GHz
67.0 - LB / =
57.0 pr el
470 Stop Freq
a5 2.487000000 GHz
|Center 2.46200 GHz Span 50.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5.000000 MHz
I FONCTION WIDTH FONC I3 Auto Man
1 N f 2.464 60 GHz 114.880 dBuY
2[ N1 [Ff 2,456 90 GHz 106.89 dBUYV
3 A2 1] F [t 12.15 MHz|(A) 243dB Freq Offset
5 0Hz
3
7
8
9
10
1
12

=
w
o)

ISTATUS
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Product 802.11 b/g/n module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz)

Channel No. Fr(el\(}llg;cy Measur(irillt;l;t Level Requ(llzgizidlmlt Result
1 2412 16500 >500 Pass

Agilent Spectrum Analyzer - Swept SA

Figure Channel 1:

LX | RF S0 AC | | | SEMSEINT] | ALIGH AUTO |09:25:00 PMApr 11, 2011
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Fraguaricy
PNO: Fast o 1Hg:Free Run T PE |11 bt
| IFGain:Low Atten: 30 dB DET|F MMNMNMN
AMKr3 16.50 MHZ AutaEube
10 desdiv__ Ref 126.99 dBpV -0.03 dB
og
17 1 |
2 3A2 CenterFreq
107 T T U, ’ HETE By 2.412000000 GHz
570 -
a7 0
StartFreq
e . ™ 2.387000000 GHz
B0 — LU, .
srof—
470 Stop Freq
70 2.437000000 GHz
";.:enter 2.41200 GHz Span 50.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5000000 MHz
I M > [ v [ FUNCTON ] FUNC /DTH FUNCTION VALLIE Auto Man
11 N f 2.417 00 GHz 109.61 dBuy
2 N |1 | f 240376 GHz 102.80 dBuy
3| A2 | 1| f (A 16.50 MHz| (&) -0.03 dB Freq Offset
; OHz
7
8
9
10
11
12
MSG STATUS
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Product : 802.11 b/g/n module
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2437MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
6 2437 16550 >500 Pass
Figure Channel 6:
Agilent Spectrum Analyzer - Swept SA
LX/ | RF S0 Al | | | SENSEIMT] | ALIGH AUTO |09:09:23 PM Apr 11, 2011
[Center Freq 2.437000000 GHz | Avg Type: Log-Pur macelioaase|  Freauency
PNO: Fast 50 Trig: Free Run TAPE |V Wbty
| IFGain:Low Atten: 30 dB 22 [
AMKr3 16.55 MHZ AULoTuRe
1o deiciv__Ref 126.99 dByV 1.51 dB
1 |
e 3 2 3A2 CenterFreq
107 \ e denrllrsllrnatonalie | g fing by tflagadindle ’ 105 70 dRy! 2.437000000 GHz
7.0 -+
7.0 . e N
ﬁ StartFreq
. 2412000000 GHz
E7D o _’:..=-
7.0
470 Stop Freq
7o 2.462000000 GHz
Center 2.43700 GHz Span 50.00 MHZ] CF Ste
| Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5.000000 MH':
| e [ % ] v T FONCTON [ FUNCTONWIIH] U | |Auto Man
11 N f 243076 GHz 111.704 dBuV
2| N |1 f 242870 GHz 103.74 dBuv
:g' AZ | 1| f [(A) 16.55 MHz[(A) 151 dB Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG ISTATUS
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Product : 802.11 b/g/n module

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 2: Transmit (802.11g 6Mbps) (2462MHz)

Channel No. Fr(el\(};;;:;l)cy Measur(elz(r;llezr)lt Level Requ(lﬁi;lzilmlt Result
11 2462 16500 >500 Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA
) | RF S0a AC | | | SENSEINT] | ALIGH AUTO |09:01:15 PM Apr 11, 2011

[Center Freq 2.462000000 GHz | Avg Type: Log-Pur macelioaase|  Freauency
PNO: Fast 50 Trig: Free Run TAPE |V Wbty
| IFGain:Low Atten: 30 dB 22 [
AMKr3 16.50 MHZ RURERIME
10dBidiv__Ref 126.99 dByV 0.02 dB|
og
17 1 ! c
2 3A9 enter Freq
107 S W ) swseed| 2462000000 GHz
9.0 _
&0 ¥
g, StartFreq
s i T 2.437000000 GHz
570 i Py S
57.0 '
- Stop Freq
i 2.487000000 GHz
Center 2.46200 GHz Span 50.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5.000000 MHz
I FONCTION WIDTH FONC I3 Auto Man
N f 245575 GHz 110.419 dBuY
N [1]f 2.45375 GHz 103.80 dBUV
AZ [ f 1A 16.50 MHz| (&) 0.02 dB Freq Offset
0Hz

= | :

=
w
o)

ISTATUS
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Product 802.11 b/g/n module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2412MHz)

Channel No. Fr(el\(}llg;cy Measur(irillt;l;t Level Requ(llzgizidlmlt Result
1 2412 17800 >500 Pass

Agilent Spectrum Analyzer - Swept SA

Figure Channel 1:

LX | RF S0 AC | | | SEMSEINT] | ALIGH AUTO |09:23:21 PMApr 11, 2011
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Fraguaricy
PNO: Fast o 1Hg:Free Run T PE |11 bt
| IFGain:Low Atten: 30 dB DET|F MMNMNMN
AMKr3 17.80 MHZ AltaTune
10 desdiv__ Ref 126.99 dBpV 0.33 dB|
og |
"7 1 |
2 2A0 CenterFreq
107 y P T —————$ ama | 2.412000000 GHz
970 }
870
e Tl StartFreq
e T ™ 2.387000000 GHz
B7.0 [yt 20
s7.0|—
470 Stop Freq
w0 2.437000000 GHz
|Center 2.41200 GHz Span 50.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5.000000 MHz
| M > [ v [ FUNCTION ] FUNCTIONWIDTH FUNCTION VALLIE Auto Man
1 N[1]F 2.405 75 GHz 108.494 dBuY
2l N[1]f 2.403 10 GHz 101.40 dBuY
f A2 [ 1] f [ 17.80 MHz| (&) 0.33 dB FreqOffset
5 0Hz
7
8
9
10
11
12
MSG STATUS
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Product 802.11 b/g/n module
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2437MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
6 2437 17700 >500 Pass
Figure Channel 6:

Agilent Spectrum Analyzer - Swept SA

LX) | RF S0G AC | | | SENSEINT] | ALIGH AUTO |09:21:04 PM Apr 11, 2011
[Center Freq 2.437000000 GHz | Avg Type: Log-Pur macelioaase|  Freauency
PNO: Fast 50 Trig: Free Run TAPE |V Wbty
| IFGain:Low Atten: 30 dB 22 [
AMKr3 17.70 MHZ RURERIME
10dBidiv__Ref 126.99 dByV 2.66 dB|
og
] |
i 3 : ! .3;'_\.2 CenterFreq
107 alenallmn s oaliean fanallas s ] lunal nell : 105 A8 dBy! 2.437000000 GHz
97.0
87.0
- StartFreq
. 2412000000 GHz
B7.0 sk
a7.0
470 Stop Freq
5 2.462000000 GHz
|Center 2.43700 GHz Span 50.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5.000000 MHz
e wooe [ w FURLTION WIDTH FUNC UE Auto Man
1/ N f 243075 GHz 111.68 dBuY
2| N[ 1[f 2428 10 GHz 103.83 dBUV
-i‘ AZ 1] f [t 17.70 MHz({A) 266 dB Freq Offset
5 0 Hz
3
7
8
9
10
1
12
MSG STATUS
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Product : 802.11 b/g/n module

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2462MHz)

Channel No. Fr(el\(};;;:;l)cy Measur(elz(r;llezr)lt Level Requ(lﬁi;lzilmlt Result
11 2462 17700 >500 Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA
) | RF S0a AC | | | SENSEINT] | ALIGH AUTO |09:18:55 PM Apr 11, 2011

[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[123456 Frequency
PNO: Fast o Trig: Free Run THFE |1 bt
| IFGain:Low Atten: 30 dB DETIP MNNNN
AMKr3 17.70 MHZ MR
10 dBidiv__Ref 126.99 dBpV -0.58 dB|
og
W 2 1 | CenterFreq
o7 i g i rzrepe) | 2.462000000 GHz
57.0
7.0 pd
e Moy StartFreq
e el 2.437000000 GHz
67.0 SRR Mt i i VR M
AP WA ann o
57.0)—
470 Stop Freq
i 2.487000000 GHz
|Center 2.46200 GHz Span 50.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5.000000 MHz
| FURLTION WIDTH FUNC UE Auto Man
1/ N f 2.466 76 GHz 109.244 dBuv
2 N [1[Ff 2.453 15 GHz 102.58 dBuY
-i‘ A2 [ 1] [(A) 17.70 MHz[(A) 058 dB Freq Offset
5 0Hz
6
7
8
9
10
11
12

=
w
o)

ISTATUS
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Product 802.11 b/g/n module

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 4: Transmit (802.11n MCSO0 15Mbps 40M-BW) (2422MHz)

Channel No. Fr(el\(}llg;cy Measur(irillt;l;t Level Requ(llzgizidlmlt Result
1 2422 36500 >500 Pass

Agilent Spectrum Analyzer - Swept SA

Figure Channel 1:

LX | RF S0 AC | | | SEMSEINT] | ALIGH AUTO |09:26:05 PM.Apr 11, 2011
[Center Freq 2.422000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Fraguaricy
PNO: Fast o 1Hg:Free Run T PE |11 bt
| IFGain:Low Atten: 30 dB DET|F MMNMNMN
AMKr3 36.50 MHZ AutaEube
10 desdiv__ Ref 126.99 dBpV 0.70 dB|
og
W 1 ! Center Freq
v o 5 0 5 N PR 5 YO O T $%82 wmmf| 2422000000 GHz
. i il ol | ponsnnfialnandielognfieS e bosalagallasnlmaboesfh o))
7.0 i
s I T StartFreq
i i 2.397000000 GHz
E7.0
570
470 Stop Freq
70 2.447000000 GHz
|Center 2.42200 GHz Span 50.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5.000000 MHz
I M > [ v [ FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE Auto Man
1 N [1]f 2.4256 75 GHz 105.993 dBuv
2 N |1 | f 2.403 75 GHz 97.75 dBuv
f A2 | 1| f [(A) 36.50 MHz| (A} 0.70 dB Freq Offset
5 0Hz

[STATUS
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Product 802.11 b/g/n module
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 4: Transmit (802.11n MCSO0 15Mbps 40M-BW) (2437MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
4 2437 36400 >500 Pass
Figure Channel 4:

Agilent Spectrum Analyzer - Swept SA

LX) | RF S0 Al | | | SENSEIMT] | ALIGH AUTO |09:25:29 PM Apr 11, 2011
[Center Freq 2.437000000 GHz | Avg Type: Log-Pur mace[ioaase|  Freauency
PNO: Fast o Trig:Free Run A i
| IFGain:Low Atten: 30 dB 22 [
AMKr3 36.40 MHZ MR
10dBidiv__Ref 126.99 dByV 0.50 dB|
og
g | ! CenterFreq
107 2 : ’3A2 2.437000000 GHz
i " T— ¥ % R, T
97.0 -
87.0
it StartFreq
77.0 b "~ 2.412000000 GHz
B7.0
a7.0
- Stop Freq
- 2.462000000 GHz
|Center 2.43700 GHz Span 50.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5.000000 MHz
e wooe FURLTION WIDTH FUNC UE Auto Man
1/ N f 2,432 00 GHz 104.533 dBuY
2[ N [1f 241880 GHz 100.08 dBUV
-i‘ AZ [ f 1A 36.40 MHz[(A) 050 dB Freq Offset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS
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Product : 802.11 b/g/n module
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 4: Transmit (802.11n MCSO0 15Mbps 40M-BW) (2452MHz)
Frequenc Measurement Level Required Limit
Channel No. d y q Result
(MHz) (kHz) (kHz)
7 2452 36400 >500 Pass
Figure Channel 7:
Agilent Spectrum Analyzer - Swept SA
LX) | RF S0 Al | | | SENSEIMT] | ALIGH AUTO |09:30:11 PMApr 11, 2011
[Center Freq 2.452000000 GHz | Avg Type: Log-Pur macelioaase|  Freauency
PNO: Fast 50 Trig: Free Run TAPE |V Wbty
| IFGain:Low Atten: 30 dB 22 [
AMKr3 36.40 MHZ AUETUnE
1o deiciv__Ref 126.99 dByV 0.79 dB|
i 7 CenterFreq
107 5 - _ 3A2 2.452000000 GHz
a7 JTITTS S PO, PPN P00 TR0 PO | O o e | SN0 'O PSSP TR o | I O | PR S O OO O ’ 97 73 dBy
870 !
") StartFreq
o iy, | 2.427000000 GHz
670
7.0
- Stop Freq
g 2477000000 GHz
Center 2.45200 GHz Span 50.00 MHZ] CF Ste
| Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 5.000000 MH':
I FONCTION WIDTH FONC I3 Auto Man
N f 245575 GHz| 10373 dBuV
N Lf 2.433 80 GHz 95.95 dBUY
A2 [ f A 36.40 MHz[(A) 0.79 dB Freq Offset
0 Hz

= | g

=
w
o)

ISTATUS
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8.1.

8.2

8.3.

Power Density

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2011
8-WAY Power Divider JFW 50PD-647 /526770 0916 Apr., 2011
Note:

1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.
The test instruments marked with “X” are used to measure the final test results.

3. The power combiner is used for measure 11n mode.

Test Setup

RF Cable

Fut 1

SMA

Spectrum

Analyzer

Limits

The transmitted power density averaged over any 1 second interval shall not be greater +8dBm in any

3kHz bandwidth.

8.4. Test Procedure

8.5.

The EUT was setup according to ANSI C63.4, 2009; tested according to DTS test procedure of Mar.

2005 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW= 3 kHz, VBW=10KHz, Sweep time=(SPAN/3KHz), detector=Peak detector

Uncertainty

t 1.27dB
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8.6. Test Result of Power Density

Product : 802.11 b/g/n module
Test Item : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz)
Frequenc Measure Level Limit
Channel No. (I\C/IIHz) y (dBm) (dBm) Result
1 2412 -6.294 < 8dBm Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

R | FRF 506 AC | | [ SEMSEINT | ALIGMAUTO | 10000:58 PM Apr 11, 2011
Sweep Time 20.0 s | Avg Type: Log-Pwr macEl1 23455 Sweepl/Control
PNO: Far 50 1rig:Free Run Avg|Hold: 11100 THRE| M bt
P RMMMNMN -
IFGain:Low Atten: 30 dB DET Sweep Time
Mkr1 2.411 504 1 GHz |, 2006
uto Man
1L%5|deiv Ref 20.00 dBm -6.294 dBm
100 Sweep Setup»
000 01
T Chas LNV PN VLY AN L pd P o el sl ety 5
. W LT W WO T F (VR chas avemi T
200
-ann
400
500
-50.0 Gate
[Off,LO]
J00
Points
Center 2.4115050 GHz Span 300.0 kHz 1001
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100.0 s (1001 pts)
MSG STATUS
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Product : 802.11 b/g/n module
Test Item : Power Density Data
Test Site : No.30ATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437MHz)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) est
6 2437 -6.096 < 8dBm Pass
Figure Channel 6:

Agilent Spectrum Analyzer - Swept SA
| RF S0q AC | | | SENSE:INT | ALIGN AUTO | 10:03:24 PM &pr 11, 2011

enter Freq 2.437510000 GHz | Avg Type: Log-Pwr TRACE[123 4 5 6 Freguency
PNO: Far (5o T1rig:FreeRun Avg|Held: 11100 TYPE| 1M Ptttk
IFGain:Low Atten: 30 dB peET|F P NNNMN
Mkr1 2.437 504 9 GHz RULFTULE
1o gBldiv Ref 20.00 dBm -6.096 dBm
Center Freq
100 2437510000 GHz
0.00 1
‘ StartFreq
400 fgi e PV, e 3\ e A Ao A i NI A B | 2437360000 GH2
— Stop Freq
2.437660000 GHz
-300
400 CF Step
30.000 kHz
Auto Man
-50.0
600 Freq Offset
0 Hz
-700
Center 24375100 GHz Span 300.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100.0 s (1001 pts)
IMSG ISTATUS
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Product : 802.11 b/g/n module
Test [tem : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462MHz)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) esu
11 2462 -6.768 < 8dBm Pass
Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA

LX] | RF S0 AaC | | | SEMSE:INT | ALIGHAUTO | 10:04:45 PM Apr 11, 2011
[Center Freq 2.461515000 GHz | Avg Type: Log-Pwr TAcE[{z3455|  Freauency
PNO: Far 50 Trig: Free Run Avg|Hold: 17100 THPE| M1 Pttt
IFGain:Low Atten: 30 dB DETIP P MR
Mkr1 2.461 411 2 GHz AUt Tine
1o gsmw Ref 20.00 dBm -6.768 dBm
Center Freq
18.0 2.461515000 GHz
0.00 1
dw StartFreq
o0 T Py M s AL A e i d e basasa ol e " 2.461365000 GHz
A LA e B A T A A TR A
2 Stop Freq
2.461665000 GHz
-300
400 CF Step
30.000 kHz
Auto Man
-50.0
i Freq Offset
0 Hz
700
Center 2.4615150 GHz Span 300.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100.0 s (1001 pts)
IMSG ISTATUS
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Product : 802.11 b/g/n module
Test [tem : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz)
Frequenc Measure Level Limit
Channel No. (l\c/lIHz) Y (dBm) (dBm) Result
1 2412 -10.597 < 8dBm Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA
| RF S0q AC | | | SENSE:INT | ALIGN AUTO | 10:09:16 PM &pr 11, 2011

enter Freq 2.413260000 GHz | Avg Type: Log-Pwr TRACE[123 45 6 Freguency
PNO: Far (5o T1rig:FreeRun Avg|Held: 21100 TYPE| M ik
IFGain:Low Atten: 30 dB peET|F P NNNMN
Mkr1 2.413 235 1 GHz RULFTULE
1ngBldiv Ref 20.00 dBm -10.597 dBm
Center Freq
00 2.413260000 GHz
00a
1 Start Freq
100 }Wﬂ\' 2.413110000 GHz
. WWWW O Al A T Al e
Stop Freq

2.413410000 GHz
-30.0

CF Step
30.000 kHz,
Auto Man

-40.0

-50.0

Freq Offset|
0Hz

-60.0

=700

Center 2.4132600 GHz Span 300.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100.0 s (1001 pts)
MSG ISTATUS
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Product : 802.11 b/g/n module
Test Item : Power Density Data
Test Site : No.30ATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2437MHz)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) est
6 2437 -8.978 < 8dBm Pass
Figure Channel 6:

Agilent Spectrum Analyzer - Swept SA
| RF S0q AC | | | SENSE:INT | ALIGN AUTO | 10:10:50 PM &pr 11, 2011

enter Freq 2.435750000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Far (5o T1rig:FreeRun Avg[Held: 21100 THPE| M b
IFGain:Low Atten: 30 dB peET|F P NNNMN
Mkr1 2.435 773 4 GHz Aito/Txire
1o gBldiv Ref 20.00 dBm -8.978 dBm
CenterFreq
= 2.435750000 GHz
0.00
‘1 StartFreq
2.435600000 GHz

-200

Stop Freq
2.435900000 GHz

-30.0

CF Step
30.000 kHz,
Auto Man

-40.0

-50.0

Freq Offset|
0Hz

-60.0

=700

Center 2.4357500 GHz Span 300.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100.0 s (1001 pts)
MSG ISTATUS
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Product 802.11 b/g/n module
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2462MHz)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) esu
11 2462 -10.140 < 8dBm Pass
Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA

RF soe  aC |

[ | SENSE:INT | ALIGNAUTO | 10:07:29 P Apr 11, 2011

LX [
[Center Freq 2.463280000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PHO: Far 0 Trig: Free Run Avg|Hold: 17100 TYPE | et
IFGain:Low Atten: 30 dB DETIP P MR
Mkr1 2.463 235 6 GHz Auto Tume
1o gsmw Ref 20.00 dBm -10.140 dBm
CenterFreq

0.0

0.00

-100

‘1

-200

-300

-400

2.463280000 GHz

StartFreq
2.463130000 GHz|

Stop Freq
2.463430000 GHz

CF Step
30.000 kHz|

Auto Man

-500

-60.0

-700

Center 2.4632800 GHz
#Res BW 3.0 kHz

MSG

#V/BW 10 kHz

Span 300.0 kHz
#Sweep 100.0 s (1001 pts)

ISTATUS

Freq Offset
0Hz
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Product 802.11 b/g/n module
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2412MHz)
Frequenc Measure Level Limit
Channel No. (I\C/IIHZ) y (dBm) (dBm) Result
1 2412 -11.513 < 8dBm Pass

Figure Channel 1:

Apgilent Spectrum Analyzer - Swept SA

e |__FF Soo A | | | SENSE:NT [ ALIGMAUTO | 10:14:42 PMApr 11, 2011
[Center Freq 2.413255000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Far (50 Trig: Free Run Avg|Hoeld: 2100 TVPE | W] fehiobi-
IFGain:Low Atten: 30 dB DET|P P MNHMN
Mkr1 2.413 264 7 GHz Auto Tune
1ngBldiv Ref 20.00 dBm -11.513 dBm
CenterFreq
= 2.413256000 GHz
0.00
StartFreq

2.413105000 GHz

e WMW‘MWMWWWW

-200

Stop Freq

2.413405000 GHz
-300

CF Step
30.000 kHz,
Man

-400

Auto

-50.0

Freq Offset|
0Hz

-60.0

=700

Center 2.4132550 GHz Span 300.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100.0 s (1001 pts)

MSG [STATUS
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Product 802.11 b/g/n module

Test Item Power Density Data

Test Site No.30ATS

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2437MHz)

Frequency Measurement Level Required Limit

Ch 1 No. Result

anne o (MHz) (dBm) (dBm) et
6 2437 -8.110 < 8dBm Pass
Figure Channel 6:

Apgilent Spectrum Analyzer - Swept SA

| RF S0Q  AC | | | SENSE:INT | ALIGN AUTO | 10:13:05 PM Apr 11, 2011

enter Freq 2.438295000 GHz | Avyg Type: Log-Pwr TRACE[1[2 345 6 Frequency
PNO: Far (50 Trig: Free Run Avg|Held: 31100 TVPE |l fetfihé-
IFGain:Low Atten: 30 dB DET|P P MNHMN
Mkr1 2.438 253 6 GHz AURTIDE
1ngBldiv Ref 20.00 dBm -8.110 dBm
CenterFreq
0.0 2.438295000 GHz
0.00
1 StartFreq
00 ) wf i " 2.438145000 GHz
fitilber s MWWMW

-200

Stop Freq
2.438445000 GHz

-300

CF Step
30.000 kHz,
Man

-400

Auto

-50.0

Freq Offset|
0Hz

-60.0

=700

Center 2.4382950 GHz
#Res BW 3.0 kHz

MSG

Span 300.0 kHz
#Sweep 100.0 s (1001 pts)

[STATUS

#VBW 10 kHz
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Product : 802.11 b/g/n module

Test [tem : Power Density Data

Test Site : No.3 OATS

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2462MHz)

Frequency Measurement Level Required Limit

Ch 1 No. Result

annet ~o (MHz) (dBm) (dBm) esu
11 2462 -10.569 < 8dBm Pass
Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA

Lx | RF s0q  AC | | | SENSE:NT | ALIGN AUTO |10:17:12 PM Apr 11,2011
[Center Freq 2.463260000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Far 50 Trig: Free Run Avg|Hold: 3/100 TYPE | I¥] oty
IFGain:Low Atten: 30 dB DETIP P MR
Mkr1 2.463 254 0 GHz AUt Tine
1o gsmw Ref 20.00 dBm -10.569 dBm
Center Freq
10 2463260000 GHz
0.00
1 StartFreq
Bl 2.463110000 GHz
\ WWWWW’“WMW ! Ra SR e SR TR irhochy
e Stop Freq
2.463410000 GHz
K]
400 CF Step
30.000 kHz
Auto Man
500
00 Freq Offset|
0 Hz
700
Center 2.4632600 GHz Span 300.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100.0 s (1001 pts)
IMSG ISTATUS
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Product : 802.11 b/g/n module
Test [tem : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 4: Transmit (802.11n MCSO0 15Mbps 40M-BW) (2422MHz)
Frequenc Measure Level Limit
Channel No. (I\C/IIHZ) y (dBm) (dBm) Result
1 2422 -17.423 < 8dBm Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

(o | __RF S0 AC | | | SENSE:INT [ ALIGMAUTO | 10:23:11PMApr 11,2011
[Center Freq 2.419500000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & Frequency
PHO: Far 0 Trig: Free Run Avg|Hold: 17100 TYPE | et
IFGain:Low Atten: 30 dB DETIP P MR
Mkr1 2.419 503 0 GHz Auto Tume
jodBidiv_Ref 20.00 dBm -17.423 dBm
og
CenterFreq
8 2.419500000 GHz
0.00
StartFreq

-100 2.419350000 GHz

B T, TR v e e AT B T Stop Freq
00 2.419650000 GHz

CF Step
30.000 kHz
Auto Man

-400

-500

Freq Offset
0Hz

-60.0

-700

Center 2.4195000 GHz Span 300.0 kHz
#Res BW 3.0 kHz #/BW 10 kHz #Sweep 100.0 s (1001 pts)
IMSG ISTATUS
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Product : 802.11 b/g/n module
Test Item : Power Density Data
Test Site : No.30ATS
Test Mode Mode 4: Transmit (802.11n MCSO0 15Mbps 40M-BW) (2437MHz)
Frequenc Measurement Level Required Limit
Channel No. d Y d Result
(MHz) (dBm) (dBm)
4 2437 -10.170 < 8dBm Pass
Figure Channel 4:
Agilent Spectrum Analyzer - Swept SA
LXI | RF 506 AC | | | SENSE:INT | ALIGH AUTO \10:21:45 P Apr 11,2011
[Center Freq 2.434500000 GHz _ | —— A’\:g"_':'gl;:’e_:zli.%-Pwr Tl?i(;EE 23455 Frequency
ook 5 ttan: 30 4B ' oerlP P NNN N
Mkr1 2.434 503 0 GHz AT
19g8idv__Ref 20.00 dBm -10.170 dBm
Center Freq
100 2.434500000 GHz
0.00
1 Start Freq
-100 0 2.434350000 GHz|
i o WWWMWMM% ety ”M
g Stop Freq

2.434650000 GHz
-30.0

CF Step
30.000 kHz,
Auto Man

-40.0

-50.0

Freq Offset|
0Hz

-60.0

=700

Center 2.4345000 GHz Span 300.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 100.0 s (1001 pts)
MSG ISTATUS
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Product : 802.11 b/g/n module

Test [tem : Power Density Data

Test Site : No.3 OATS

Test Mode Mode 4: Transmit (802.11n MCSO0 15Mbps 40M-BW) (2452MHz)

Frequency Measurement Level Required Limit

Ch 1 No. Result

annet vo (MHz) (dBm) (dBm) esu
7 2452 -16.216 < 8dBm Pass
Figure Channel 7:

Agilent Spectrum Analyzer - Swept SA
RF s0q  AC | | | SENSE:NT | ALIGH AUTO | 10:19:32 PM Apr 11, 2011

LX [
[Center Freq 2.449500000 GHz | Avg Type: Log-Pwr TRACE[1 234 5 6 Frequency
PHO: Far 0 Trig: Free Run Avg|Hold: 21100 TYPE | et
IFGain:Low Atten: 30 dB DETIP P MR
Mkr1 2.449 504 2 GHz Auto Tume
1o gsmw Ref 20.00 dBm -16.216 dBm
CenterFreq
8 2.449500000 GHz
0.00
StartFreq

2.449350000 GHz

-100 ‘1
L ok vl I m I [T PO R 5
200 i TYRE T CL '-'r.-""-""’""Ll"“'I B i el L T o T T 'Mnl o Stop Freq

2.449650000 GHz

-300

CF Step
30.000 kHz
Auto Man

-400

-500

Freq Offset
0Hz

-60.0

-700

Center 2.4495000 GHz Span 300.0 kHz
#Res BW 3.0 kHz #/BW 10 kHz #Sweep 100.0 s (1001 pts)
IMSG ISTATUS
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9.

EMI Reduction Method During Compliance Testing

No modification was made during testing.
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