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6. 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, 2011

Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2011
Note:

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

national or international standards.

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

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., 2011
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2011
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2011
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2011
X  |Spectrum Analyzer Agilent E4407B / US39440758 May, 2011
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2011
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, 2003 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 C63.4:2003 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
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller

Band Edge Data
No.3 OATS

Mode 1: Transmit (802.11b 1Mbps) (Dielectric Patch antenna)

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

Horizontal 2412 31.639 64.37 96.008 Peak
Horizontal 2412 31.639 60.02 91.658 Average
Vertical 2412 30.95 68.16 99.109 Peak

Vertical 2412 30.95 63.84 94.789 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Fundamental B and Edge Limit
Pole Frequency (dBuV/m) A (dB) Field Strength (dBuV/m) Detector
(MHz) (dBuV/m)
Horizontal 2372.2 96.008 52.26 43.748 74.000 Peak
Horizontal 2373 91.658 58.19 33.468 54.000 Average
Vertical 2372.2 99.109 52.26 46.849 74.000 Peak
Vertical 2373 94.789 58.19 36.599 54.000 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
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller
Band Edge Data
No.3 OATS

Mode 1: Transmit (802.11b 1Mbps) (Dielectric Patch antenna)

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

Horizontal 2462 32.019 63.73 95.749 Peak
Horizontal 2462 32.019 59.65 91.669 Average
Vertical 2462 31.29 68.45 99.74 Peak

Vertical 2462 31.29 64.41 95.7 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Fundamental B and Edge Limit
Pole Frequency (dBuV/m) A (dB) Field Strength (dBuV/m) Detector
(MHz) (dBuV/m)
Horizontal 2483.5 95.749 52.61 43.139 74.000 Peak
Horizontal 2483.5 91.669 60.34 31.329 54.000 Average
Vertical 2483.5 99.74 52.61 47.13 74.000 Peak
Vertical 2483.5 95.7 60.34 35.36 54.000 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 Ed

ge Delta
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller
Band Edge Data

No.3 OATS

Mode 2: Transmit (802.11g 6Mbps) (Dielectric Patch antenna)

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

Horizontal 2412 31.639 63.13 94.768 Peak
Horizontal 2412 31.639 53.99 85.628 Average
Vertical 2412 30.95 67.03 97.979 Peak

Vertical 2412 30.95 58.13 89.079 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Al;,tsile na Frequency Fl(lggzl\r]lf;;al A (dB) Field Strenggth ( d]I;:lmVl/tm) Detector
(MHz) (dBuV/m)
Horizontal 2390 94.768 42.61 52.158 74.000 Peak
Horizontal 2390 85.628 52.5 33.128 54.000 Average
Vertical 2390 97.979 42.61 55.369 74.000 Peak
Vertical 2390 89.079 52.5 36.579 54.000 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 Ed

oe Delta
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller
Band Edge Data
No.3 OATS

Mode 2: Transmit (802.11g 6Mbps) (Dielectric Patch antenna)

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]
Horizontal 2462 32.019 67.71 99.729 Peak
Horizontal 2462 32.019 53.46 85.479 Average
Vertical 2462 31.29 67.61 98.9 Peak
Vertical 2462 31.29 58.68 89.97 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Ali)tz:le na Frequency Fl(lggzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)
Horizontal 2483.5 99.729 4437 55.359 74.000 Peak
Horizontal 2483.5 85.479 52.6 32.879 54.000 Average
Vertical 2483.5 98.9 44.37 54.53 74.000 Peak
Vertical 2483.5 89.97 52.6 37.37 54.000 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
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Product : Home Controller

Test Item : Band Edge Data

Test Site : No.3 OATS

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (Dielectric Patch antenna)

Fundamental Filed Strength

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

Horizontal 2412 31.639 63.06 94.698 Peak
Horizontal 2412 31.639 52.96 84.598 Average
Vertical 2412 30.95 67.15 98.099 Peak
Vertical 2412 30.95 56.91 87.859 Average

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

Band Edge Test Data
Test Band Edge
Ali)t::;le na Frequency Fl;ggzl\lflf;;al A (dB) Field Strenggth ( d;:{l]l/tm) Detector
(MHz) (dBuV/m)

Horizontal 2390 94.698 40.77 53.928 74.000 Peak
Horizontal 2390 84.598 52.07 32.528 54.000 Average
Vertical 2390 98.099 40.77 57.329 74.000 Peak

Vertical 2390 87.859 52.07 35.789 54.000 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
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller

Band Edge Data

No.3 OATS

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

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

Horizontal 2462 32.019 62.36 94.379 Peak
Horizontal 2462 32.019 52.06 84.079 Average
Vertical 2462 31.29 66.98 98.27 Peak
Vertical 2462 31.29 56.5 87.79 Average

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

Band Edge Test Data
Antenna Test Fundamental B and Edge Limit
Pole Frequency (dBuV/m) A (dB) Field Strength (dBuV/m) Detector
(MHz) (dBuV/m)
Horizontal 2484.9 94.379 47.83 46.549 74.000 Peak
Horizontal 2483.5 84.079 52.74 31.339 54.000 Average
Vertical 2484.9 98.27 47.83 50.44 74.000 Peak
Vertical 2483.5 87.79 52.74 35.05 54.000 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

Tl Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller

Band Edge Data

No.3 OATS

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

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

Horizontal 2422 31.715 59.08 90.795 Peak
Horizontal 2422 31.715 49.5 81.215 Average
Vertical 2422 31.017 62.64 93.657 Peak
Vertical 2422 31.017 53.23 84.247 Average

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

Band Edge Test Data
Test Band Edge
Ali)t::ll:! na Frequency Fl(l;lgzl‘l;f;;al A (dB) Field Strenggth ( d;::{l;/tm) Detector
(MHz) (dBuV/m)
Horizontal 2388.9 90.795 38.66 52.135 74.000 Peak
Horizontal 2390 81.215 48.15 33.065 54.000 Average
Vertical 2388.9 93.657 38.66 54.997 74.000 Peak
Vertical 2390 84.247 48.15 36.097 54.000 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

Tl Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller

Band Edge Data

No.3 OATS

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

Antenna Frequency |Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]
Horizontal 2452 31.944 59.4 91.344 Peak
Horizontal 2452 31.944 49.67 81.614 Average
Vertical 2452 31.222 63.22 94.442 Peak
Vertical 2452 31.222 53.66 84.882 Average

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

Band Edge Test Data
Test Band Edge
Ali)t::;le na Frequency Fl;ggzl\lflf;;al A (dB) Field Strenggth ( d;:{l]l/tm) Detector
(MHz) (dBuV/m)
Horizontal 2487.7 91.344 43.84 47.504 74.000 Peak
Horizontal 2485.4 81.614 48.87 32.744 54.000 Average
Vertical 2487.7 94.442 43.84 50.602 74.000 Peak
Vertical 2485.4 84.882 48.87 36.012 54.000 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

Tl Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller
Band Edge Data
No.3 OATS

Mode 1: Transmit (802.11b 1Mbps) (Dipole)

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

Horizontal 2412 31.639 71 102.638 Peak
Horizontal 2412 31.639 67.07 98.708 Average
Vertical 2412 30.95 77.81 108.759 Peak

Vertical 2412 30.95 72.9 103.849 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Ali)t::;le na Frequency Fl;ggzl\lflf;;al A (dB) Field Strenggth ( d;:{l]l/tm) Detector
(MHz) (dBuV/m)
Horizontal 2372.2 102.638 52.26 50.378 74.000 Peak
Horizontal 2373 98.708 58.19 40.518 54.000 Average
Vertical 2372.2 108.759 52.26 56.499 74.000 Peak
Vertical 2373 103.849 58.19 45.659 54.000 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

Tl Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller
Band Edge Data
No.3 OATS

Mode 1: Transmit (802.11b 1Mbps) (Dipole)

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

Horizontal 2462 32.019 74.23 106.249 Peak
Horizontal 2462 32.019 70.35 102.369 Average
Vertical 2462 31.29 78.5 109.79 Peak

Vertical 2462 31.29 74.38 105.67 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Antenna Test Fundamental B and Edge Limit
Pole Frequency (dBuV/m) A (dB) Field Strength (dBuV/m) Detector
(MHz) (dBuV/m)
Horizontal 2483.5 106.249 52.61 53.639 74.000 Peak
Horizontal 2483.5 102.369 60.34 42.029 54.000 Average
Vertical 2483.5 109.79 52.61 57.18 74.000 Peak
Vertical 2483.5 105.67 60.34 45.33 54.000 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

Tl Agilent Spectrum Analyzer - Swept SA
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Average Detector of conducted Band Edge Delta
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller
Band Edge Data
No.3 OATS

Mode 2: Transmit (802.11g 6Mbps) (Dipole)

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

Horizontal 2412 31.639 72.04 103.678 Peak
Horizontal 2412 31.639 63.15 94.788 Average
Vertical 2412 30.95 76.82 107.769 Peak

Vertical 2412 30.95 67.21 98.159 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Al;,tsile na Frequency Fl(lggzl\r]lf;;al A (dB) Field Strenggth ( d]I;:lmVl/tm) Detector
(MHz) (dBuV/m)
Horizontal 2390 103.678 42.61 61.068 74.000 Peak
Horizontal 2390 94.788 52.5 42.288 54.000 Average
Vertical 2390 107.769 42.61 65.159 74.000 Peak
Vertical 2390 98.159 52.5 45.659 54.000 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 Ed

oe Delta

Tl Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller

Band Edge Data

No.3 OATS

Mode 2: Transmit (802.11g 6Mbps) (Dipole)

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

Horizontal 2462 32.019 70.25 102.269 Peak
Horizontal 2462 32.019 61.01 93.029 Average
Vertical 2462 31.29 74.47 105.76 Peak
Vertical 2462 31.29 65.26 96.55 Average

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

Band Edge Test Data
Test Band Edge
Ali)tz:le na Frequency Fl(lggzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)

Horizontal 2483.5 102.269 44.37 57.899 74.000 Peak
Horizontal 2483.5 93.029 52.6 40.429 54.000 Average
Vertical 2483.5 105.76 44.37 61.39 74.000 Peak

Vertical 2483.5 96.55 52.6 43.95 54.000 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

Tl Agilent Spectrum Analyzer - Swept SA
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller
Band Edge Data
No.3 OATS

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

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

Horizontal 2412 31.639 71.81 103.448 Peak
Horizontal 2412 31.639 61.38 93.018 Average
Vertical 2412 30.95 76.91 107.859 Peak

Vertical 2412 30.95 66.15 97.099 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Ali)t::;le na Frequency Fl;ggzl\lflf;;al A (dB) Field Strenggth ( d;:{l]l/tm) Detector
(MHz) (dBuV/m)
Horizontal 2390 103.448 40.77 62.678 74.000 Peak
Horizontal 2390 93.018 52.07 40.948 54.000 Average
Vertical 2390 107.859 40.77 67.089 74.000 Peak
Vertical 2390 97.099 52.07 45.029 54.000 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

Tl Agilent Spectrum Analyzer - Swept SA

RL sog |

| | AL | SEMSE:INT| | ALIGN AUTO |01:38:46 PMDec 01, 2011

x|
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pur TAE[2345 6|  Freduency
input: RE_PNO: Fast [0 1Hig:Free Run [ | M A
I IFGain:Low Atten: 30 dB DET|P NMNNHM
MKkr2 2.390 0 GHzZ AlloTune
10 dBidiv  Ref 20.00 dBm -34.29 dBm
Log 1
0o Center Freq(|
0.00 2390000000 GHz
-10.0
-20.0 2
. * e StartFreq|f
X 2.340000000 GHz
-40.0
00 e - -
0.0 Stop Freq|j
700 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 1.0 MHz 500 ms (1001 pts) il d
I S R R S GBI (Auto Man
2.408 9 GHz 6.48 dBm
23900 GHz 34.29 dBm
Freq Offset
0 Hz|
MSG STATUS
Average Detector of conducted Band Edge Delta
F RL S08 [ | | AC | SEMSE:INT]| | ALIGN AUTD |01:39:26 PMDec 01, 2011
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pur mAGE[23456|  Freduency
input: RE_PNO: Fast [0 1Hig:Free Run [ | M A
I IFGain:Low Atten: 30 dB DET|P NMNNHM
MKr2 2.390 0 GHzZ AlloTune
10 dBidiv__Ref 20.00 dBm -55.40 dBm
og
0o g Center Freq(|
0.00 2390000000 GHz
-10.0
-20.0
. StartFreq|f
! 2.340000000 GHz,
-40.0
500 02
600 |- = - Stop Freq(|
700 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s {1001 pts) il d
b T CL [ v T FUNCTION ] FUNCTI DTH FUNC Auto Man
N [1]f 2.408 8 GHz -3.33 dBm
N |1 [f 23900 GHz 55.40 dBm
Freq Offset
0 Hz|
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller

Band Edge Data

No.3 OATS

Mode 3: Transmit (802.11n MCS0 7.2Mbps 20M-BW) (Dipole)

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

Horizontal 2462 32.019 71.87 103.889 Peak
Horizontal 2462 32.019 61.47 93.489 Average
Vertical 2462 31.29 76.62 107.91 Peak
Vertical 2462 31.29 65.94 97.23 Average

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

Band Edge Test Data
Antenna Test Fundamental B and Edge Limit
Pole Frequency (dBuV/m) A (dB) Field Strength (dBuV/m) Detector
(MHz) (dBuV/m)

Horizontal 2484.9 103.889 47.83 56.059 74.000 Peak
Horizontal 2483.5 93.489 52.74 40.749 54.000 Average
Vertical 2484.9 107.91 47.83 60.08 74.000 Peak

Vertical 2483.5 97.23 52.74 44.49 54.000 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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11B334R-RFUSP42V01

Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA

F RL S08 | | | AC | SEMSE:INT]| | ALIGN AUTD |01:53:22 PMDec 01, 2011
[Center Freq 2.483500000 GHz \ Avg Type: Log-Pur WAE[23456|  Freduency
Tnput RE_ PNO: Fast (0 11id:Free Run s
I IFGain:Low Atten: 30 dB DET|P NMNNHM
MKr3 2.484 9 GHzZ AlloTune
10 dBidiv  Ref 20.00 dBm -42.61 dBm
Log 1
0o Center Freq(|
0.00 2483500000 GHz
-10.0
200 —
. / StartFreq|f
1 ﬂ3 2.433500000 GHz
400 | s S
-50.0 e
0.0 Stop Freq|j
200 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 1.0 MHz 500 ms (1001 pts) il d
| 0 ®x | v [ FUNToN | S [Auto Man
2.458 9 GHz 522 dBm
I\ 2.483 6 GHz -44.62 dBm
24849 GHz 42.61 dBm FreqOffset
0 Hz|
MSG STATUS
Average Detector of conducted Band Edge Delta
F RL S08 | | | AC | SEMSE:INT]| | ALIGN AUTD |01:53:59 PMDec 01, 2011
[Center Freq 2.483500000 GHz \ Avg Type: Log-Pur TAE[23456|  Freduency
input RE__PNO: Fast [0 1Hig:Free Run [ | M A
I IFGain:Low Atten: 30 dB DET|P NMNNHM
MKr2 2.483 5 GHzZ AlloTune
10 dBidiv__Ref 20.00 dBm -57.53 dBm
og
0o 1 Center Freq(|
0.00 2483500000 GHz
-10.0
-20.0
. StartFreq|f
! 2.433500000 GHz,
-40.0
00 . *2
E00 i S Stop Freq
200 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s {1001 pts) il d
| v [ FUNCTION [ FUNCTION wIDTH FUNCT E Auto Man
1 N [1]f 2.458 8 GHz 4.79 dBm
N |1 [f 24835 GHz 57.53 dBm
2 Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller
Band Edge Data
No.3 OATS

Mode 4: Transmit (802.11n MCS0 15Mbps 40M-BW) (Dipole)

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

Horizontal 2422 31.715 67.58 99.295 Peak
Horizontal 2422 31.715 57.31 89.025 Average
Vertical 2422 31.017 72.41 103.427 Peak

Vertical 2422 31.017 62.4 93.417 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Ali)t::ll:! na Frequency Fl(l;lgzl‘l;f;;al A (dB) Field Strenggth ( d;::{l;/tm) Detector
(MHz) (dBuV/m)
Horizontal 2388.9 99.295 38.66 60.635 74.000 Peak
Horizontal 2390 89.025 48.15 40.875 54.000 Average
Vertical 2388.9 103.427 38.66 64.767 74.000 Peak
Vertical 2390 93.417 48.15 45.267 54.000 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

Tl Agilent Spectrum Analyzer - Swept SA

1—'-' RL S08 [ | | AC | SEMSE:INT]| | ALIGN AUTO |02:02:36 PMDec 01, 2011 F
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pur TeCE[1 2345 6 requency
input: RE_PNO: Fast [0 1Hig:Free Run [ | M A
I IFGain:Low Atten: 30 dB DET|P NMNNHM
MKr3 2.388 9 GH AuteTune
10 dBidiv__Ref 20.00 dBm -36.80 dBm
og
0o : Center Freq(|
0.00 2390000000 GHz
-10.0
-20.0
. 3, StartFreq|f
L 2.340000000 GHz
-40.0 —
50,0 provntoas P
0.0 Stop Freq|j
700 2.440000000 GHz
|c:enter 2.39000 GHz Span 100.0 MHZ CFStep
Res BW 1.0 MHz #VBW 1.0 MHz 500 ms (1001 pts) il d
| 0 x| v [ FUNToN | S [Auto Man
24122 GHz 1.85 dBm
I\ 2.390 0 GHz -40.61 dBm
23889 GHz 36.30 dBm FreqOffset
0 Hz|
MSG STATUS
Average Detector of conducted Band Edge Delta
1—'-' RL S08 [ | | AC | SEMSE:INT]| | ALIGN AUTO |02:03:15 PMDec 01, 2011 F
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pur TeCE[1 2345 6 requency
Tnput RE__PNO: Fast (0 11id:Free Run s
I IFGain:Low Atten: 30 dB DET|P NMNNHM
MKr2 2.390 0 GHZ AuteTune
10dBidiv_Ref 20.00 dBm -55.59 dBm
og
0o Center Freq(|
0o 1 2390000000 GHz
-10.0
-20.0
. StartFreq|f
) = 2.340000000 GHz
-40.0
500 02 =
00k T 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 7.80s (1001 pts))| - CF Step
[ v [ FUNCTON [ FUNCTORWIDTH] _FUNCT A |Auto Man
1/ N |1 [f 24129 GHz -7.44 dBm
N |1]|f 23900 GHz 5559 dBm
2 Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Fundamental Filed Strength

Home Controller
Band Edge Data
No.3 OATS

Mode 4: Transmit (802.11n MCS0 15Mbps 40M-BW) (Dipole)

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

Horizontal 2452 31.944 67.6 99.544 Peak
Horizontal 2452 31.944 57.98 89.924 Average
Vertical 2452 31.222 72.62 103.842 Peak

Vertical 2452 31.222 63.11 94.332 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Ali)t::;le na Frequency Fl;ggzl\lflf;;al A (dB) Field Strenggth ( d;:{l]l/tm) Detector
(MHz) (dBuV/m)
Horizontal 2487.7 99.544 43.84 55.704 74.000 Peak
Horizontal 2485.4 89.924 48.87 41.054 54.000 Average
Vertical 2487.7 103.842 43.84 60.002 74.000 Peak
Vertical 2485.4 94.332 48.87 45.462 54.000 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

Tl Agilent Spectrum Analyzer - Swept SA

r RL S08 | | | AC | SEMSE:INT]| | ALIGN AUTO |02:22:24 PMDec 01, 2011
[Center Freq 2.483500000 GHz | Avg Type: Log-Pur macE[l2g4sg|  Frequency
nput RF__PHO: Fast (0 11id:FreeRun Ve bt
I IFGain:Low Atten: 30 dB Fe R
MKr3 2.487 7 GHzZ AlloTune
10 dBiciv__Ref 20.00 dBm -42.57 dBm
og
100 f Center Freq
1 e 2.483500000 GHz
-10.0
-20.0
Lo StartFreq||
’ 2 ’3 2.433500000 GHz
00 S gy e, -
0.0 B ot
0.0 Stop Freq|j
700 2533600000 GHz
|Center 248350 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz 500 ms (1001 pts) 10.000000 MHz
| T x T v [ i | IS [Auto Man
24422 GHz 1.27 dBm
I\ 2.483 6 GHz -44.62 dBm
24877 GHz 4257 dBm FreqOffset
0 Hz|
MSG STATUS
Average Detector of conducted Band Edge Delta
r RL S08 | | | AC | SEMSE:INT]| | ALIGN AUTO |02:23:01 PMDec 01, 2011
[Center Freq 2.483500000 GHz \ Aug Type: Log-Pur Wafi33455|  Frequency
input RF_PNO: Fast 0 11ig:Free Run i
I IFGain:Low Atten: 30 dB el LU
MKr3 2.485 4 GHzZ AlloTune
10 deidiv__Ref 20.00 dBm -56.92 dBm
og
oo Center Freq|
om 1 2.483500000 GHz|
-10.0
-20.0
Lo StartFreq||
! 2.433500000 GHz,
-A0.0 .
-50.0 L -—<>‘3
500 b Stop Freq||
700 2533600000 GHz
|Center 248350 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) 10.000000 MHz
| [ v ] FUNCTION | FUNCTION WIDTH FUNCT 3 Auto Man
24429 GHz 5,05 dBm
I\ 2.483 6 GHz £7.04 dBm
24854 GHz 5692 dBm FreqOffset
0 Hz|
MSG STATUS
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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, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2011

Note:
1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the
national or international standards.

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

7.2. Test Setup

RF Cable

Ut 1

SMA

Spectrum

Analyzer

7.3. Limits

The minimum bandwidth shall be at least 500 kHz.

7.4. Test Procedure

The EUT was setup according to ANSI C63.4, 2003; 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

Page : 123 of 151



E4 QuieTek Report No. 11B334R-RFUSP42V01

7.6. Test Result of Occupied Bandwidth

Product : Home Controller

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(llzglzidlmlt Result
1 2412 10200 >500 Pass

Figure Channel 1:

Tl Agilent Spectrum Analyzer - Swept SA
Xl RL s08

| AL | SEMSE:INT| | ALIGN AUTO |12:55:17 PMDec 01, 2011

X \ \
[Center Freq 2.412000000 GHz Avg Type: Log-Pur TAE[23456|  Freduency
Tnput RE_PNO: Fast (0 11id:Free Run s
I IFGain:Low Atten: 30 dB DET|P NMNNHM
MKkr2 2.406 90 GHZ AlloTune
10 dBidiv__Ref 20.00 dBm -5.49 dBm
og
0o 5 1 3 Center Freq(|
. e —t——— =rreemd | 2.412000000 GHz
-10.0 el i
-20.0
. StartFreq|f
) 2387000000 GHz
-40.0
£0.0 i v \
00 B e o e T Stop Freq
700 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) R
v [ FUNCTon | v Auto Man
2.412 50 GHz 2.23 dBm
2.406 90 GHz 5.49 dBm
2417 10 GHz 5,00 dBm Freq Offset
0 Hz|
MSG STATUS
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Product : Home Controller
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
6 2437 10200 >500 Pass
Figure Channel 6:
Tl Agilent Spectrum Analyzer - Swept SA
F RL S08 | | | AC | SEMSE:INT]| | ALIGN AUTO |01:03:07 PMDec 01, 2011
[Center Freq 2.437000000 GHz \ Avg Type: Log-Pur TAE[23456|  Freauency
input RE_PNO: Fast [0 1Hig:Free Run [ | M A
I IFGain:Low Atten: 30 dB DET|P NMNNHM
Mkr2 2.431 90 GHZ AuteTune
Et(!)gB!div Ref 20.00 dBm -6.60 dBm
0o 1 Center Freq(|
b ¢2 BN R TV 3 aian|| 2.437000000 GHz
0.0 _ 1
200 i ol 8
E o : \ StartFreq||
} i 2.412000000 GHz
-40.0 -— - Al
) e ; i e YR Stop Freqf
700 2.462000000 GHz
|Center 2.43700 GHz Span 50.00 MHZ Arsiep
Res BW 100 kHz #VBW 100 kHz 500 ms (1001 pts) PO b o
o] X [ v [ FUCTOL ] FONC | |Auto Man
f 2.436 50 GHz 1.07 dBm
f 243190 GHz -£.60 dBm
f 2442 10 GHz -7.25 dBm Freq Offset
0 Hz|
MSG STATUS
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Product : Home Controller

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(ir;llezr)lt Level Requ(llgc;lzidlmlt Result
11 2462 10200 >500 Pass

Figure Channel 11:

Tl Agilent Spectrum Analyzer - Swept SA
Xl RL s09

| AC | SEMSE:INT| | ALIGN AUTO |01:12:01 PMDec 01, 2011

| |
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[ 5345 6 Frequency
Input RF_PNO: Fast 50 17ig:Free Run 0 g
I IFGain:Low Atten: 30 dB DET|IF NNNMN
MKr2 2.456 90 GHZ Alite Tune
E%gB!div Ref 20.00 dBm -5.85 dBm
100 4 u Center Freq(f
25 i 3
0.00 | 7 e seen | 2.462000000 GHz
0.0 A \f
-20.0
- StartFreq(
2.437000000 GHz
-40.0
£0.0 Y V L, - Sy
i [T ) : it Stop Freq(|
700 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) SHGRR00 M2
K —— FUNCTION FUMCTION WIDTH FUNC E [Auto Man
N[1]f 2.461 50 GHz 1.97 dBm
N[1[f 2456 90 GHz 5.85 dBm
3 N[1[f 2467 10 GHz £.33dBm Freq Offset
5 0 Hz,
[
7
8
9
10
11
12
MSG STATUS
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Product : Home Controller

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 16550 >500 Pass

Figure Channel 1:

Il Agilent Spectrum Analyzer, - Swept SA

Xl RL 500 [ | | AL | SEMSE:INT| | ALIGN 8UTD |D1:20:21 PM Dec 01, 2011 E
[Center Freq 2.412000000 GHz | TR R Avg Type: Log-Pwr TAE[12945 0 requency
Input RF PHO: Fast ) i YA
I R Galniow  Attan: 30 dB pIe NMNNN
MKkr2 2.403 70 GHZ Al Fene
19 gsii _Ref 20.00 dBm -9.87 dBm
100 Center Freq(|
0.00 3 2.412000000 GHz
-10.0 a1 -0.52 oEmd
200
Lo o StartFreq(
' gl 2:387000000 GHz
400 putt Lt
A00 —— i
e ey
0.0 T Stop Freq||
200 2.437000000 GHz
|Center 241200 GHz Span 50.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz 500 ms {1001 pts) 60000 M
0D ol x [ v [ FUNCTION | FUNC JE Auto Man
N|1]f 2.409 90 GHz 3.32 dBm
N [1]f 2.403 70 GHz 8.87 dBm
g N |1]f 2.420 25 GHz -10.54 dBm FreqOffset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS
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Product : Home Controller
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:
Tl Agilent Spectrum Analyzer - Swept SA
?:T RL jsingsl \ | | AC | SENSE:INT| | ALIGN AUTO \01128150 PMDec 01,2011
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[ 5545 6 Frequency
Input RF_PNO: Fast 50 17ig:Free Run 0 g
I IFGain:Low Atten: 30 dB DET|IF NNNMN
MKr2 2.428 70 GHZ Alite Tune
10 gBidy__Ref 20.00 dBm -11.04 dBm
100 1 Center Freq(f
0.00 2 3 2.437000000 GHz
-20.0 ‘
-30.0 £ StartFreq|
W“,n" 2.412000000 GHz
-40.0 et —-
00 — R ¢
o P 1AM A Stop Freq(|
700 2.462000000 GHz
Center 2.43700 GHz Span 50.00 MHZ
| Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) . m;’;ﬁﬂ:
] | = [ v ] FUNCTION FLNCTION ¥ FUNCTION Auto . Man
N [1]f 2.434 90 GHz 459 dBm
N [1]f 242870 GHz -11.04 dBm
3 N [1]f 2.445 25 GHz -11.56 dBm Freq Offset
5 0 Hz
6
7
8
9
10
11
12
MSG STATUS
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Product : Home Controller

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(ir;llezr)lt Level Requ(llgc;lzidlmlt Result
11 2462 16550 >500 Pass

Figure Channel 11:

Tl Agilent Spectrum Analyzer - Swept SA
Xl RL s09

| AC | SEMSE:INT| | ALIGN AUTO |01:36:37 PMDec 01, 2011

| |
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[ 5345 6 Frequency
Input RF_PNO: Fast 50 17ig:Free Run 0 g
I IFGain:Low Atten: 30 dB DET|IF NNNMN
MKr2 2.453 70 GHZ Alite Tune
10 gBidy__Ref 20.00 dBm -10.19 dBm
100 1 Center Freq(f
n.0o 2 3 2.462000000 GHz
-10.0 . At i .75 o
-20.0
- StartFreq(
2.437000000 GHz
-40.0 = o
500 I s L — - L TR
500 |— L Stop Freq|
700 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) SHGRR00 M2
K I x Ty ] FUNCTION FUMCTION WIDTH FUNC E [Auto Man
N[1]f 2.459 90 GHz 3.76 dBm
N[1[f 245370 GHz -10.19 dBm
3 N[1[f 2470 25 GHz -10.28 dBm Freq Offset
5 0 Hz,
[
7
8
9
10
11
12
MSG STATUS
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