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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA

RL | RF |soge  ac |
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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6. Band Edge

6.1.

RF Radiated Measurement:

Test Equipment

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

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XISite # 3 Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2012
X [Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2012
Horn Antenna Schwarzbeck BBHA9170/208 Jul,, 2013
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2012
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2013
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2011
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2013
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.
6.2. Test Setup

RF Radiated Measurement:

FRP Dome

EUT

3m

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.

_/

To Receiver

Pre-
Amplifier

ll

ll
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6.3.

6.4.

6.5.

Limits

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.

Test Procedure

The EUT was setup according to ANSI C63.10: 2009 and tested according to DTS test procedure

of 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 C63.10: 2009 on radiated

measurement.

Uncertainty

3.9 dB above 1GHz
3.8 dB below 1GHz

I+

I+
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6.6.

Product
Test Item
Test Site
Test Mode

RF Radiated Measurement (Horizontal):

Test Result of Band Edge

Notebook

Band Edge Data

No.3 OATS

Mode 1: Transmit (802.11b 1Mbps)

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 1147 (dB) (dBuV) (@Buv/m) | (dBuv/m) | (dBuv/m) | ReSult
01 (Peak) 2390.000 31.509 23.548 55.057 74.00 54.00 Pass
01 (Peak) 2413.400 31.649 64.514 96.163 -- -- --
01 (Average) | 2390.000 31.509 12.193 43.702 74.00 54.00 Pass
01 (Average) | 2414.800 31.660 60.472 92.132 -- -- --

Figure Channel 01:
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Figure Channel 01:

12010 -,
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Frequency (MHz)

Horizontal (Average)

2410.000

2420000

2430 000
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F0.0 -

60.0
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Level[dBuVin)

40.0 -
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oukrwbdE

2350000

detection.

2360.000 2370 000

2380 000

2390.000

2400 000

Frequency (MHz)

2410.000

2420000

2430 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*» means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

2440000
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Product
Test Item
Test Site
Test Mode

Notebook

Band Edge Data

No.3 OATS

Mode 1: Transmit (802.11b 1Mbps)
RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 147 (dB) (dBuV) @BuV/m) | (@Buv/m) | (dBuv/m) | ReSUlt
01 (Peak) 2390.000 30.915 23.966 54.881 74.00 54.00 Pass
01 (Peak) 2413.400 30.959 64.961 95.920 -- - -
01 (Average) | 2390.000 30.915 12.264 43.179 74.00 54.00 Pass
01 (Average) | 2414.800 30.968 60.901 91.869 -- -- --

Figure Channel 01:
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Figure Channel 01:
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2380 000 2300 000
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Frequency (MHz)

2410.000

2420000

2430 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*» means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

2440 000
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Product Notebook

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit (802.11b 1Mbps)
RF Radiated Measurement (Horizontal):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit

Channel No. | (\piz) (dB) (dBuv) (@Buv/m) | (dBuv/m) | (dBuv/m) | RESUlt
11 (Peak) 2463.500 32.031 62.741 94.772 -- - -
11 (Peak) 2483.500 32.182 23.863 56.045 74.00 54.00 Pass
11 (Average) | 2464.700 32.039 58.618 90.658 -- -- --
11 (Average) | 2483.500 32.182 12.374 44,556 74.00 54.00 Pass

Figure Channel 11:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*» means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

'2537 500
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Product
Test Item
Test Site
Test Mode

Notebook

Band Edge Data

No.3 OATS

Mode 1: Transmit (802.11b 1Mbps)
RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 147 (dB) (dBuV) @BuV/m) | (@Buv/m) | (dBuv/m) | ReSUlt
11 (Peak) 2463.500 31.300 63.071 94.371 -- -- --
11 (Peak) 2483.500 31.435 23.449 54.884 74.00 54.00 Pass
11 (Average) | 2464.700 31.308 58.969 90.278 -- -- --
11 (Average) | 2483.500 31.435 12.435 43.870 74.00 54.00 Pass

Figure Channel 11:
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Vertical (Peak)
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Figure Channel 11:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*» means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

'2537 500
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Product Notebook

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 2: Transmit (802.11g 6Mbps)
RF Radiated Measurement (Horizontal):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | (\piz) (dB) (dBuv) (dBuV/m) | (dBuv/m) | (dBuv/m) | Ut

01 (Peak) 2390.000 31.509 24.476 55.985 74.00 54.00 Pass
01 (Peak) 2416.600 31.674 63.629 95.302 -- - -
01 (Average) | 2390.000 31.509 12.619 44,128 74.00 54.00 Pass
01 (Average) | 2416.000 31.670 52.895 84.564 -- -- --

Figure Channel 01:
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Figure Channel 01:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

3440 000
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Product Notebook

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 2: Transmit (802.11g 6Mbps)
RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit

Channel No. | 147 (dB) (dBuV) @BuV/m) | (@Buv/m) | (dBuv/m) | ReSUlt
01 (Peak) 2390.000 30.915 24.844 55.759 74.00 54.00 Pass
01 (Peak) 2414.400 30.966 65.350 96.316 -- - -
01 (Average) | 2390.000 30.915 12.631 43.546 74.00 54.00 Pass
01 (Average) | 2415.600 30.973 54.497 85.471 -- -- --

Figure Channel 01:
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Vertical (Peak)
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Figure Channel 01:
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Frequency (MHz)
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*» means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

2440000
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Product
Test Item
Test Site
Test Mode

Notebook

Band Edge Data

No.3 OATS

Mode 2: Transmit (802.11g 6Mbps)

RF Radiated Measurement (Horizontal):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | ;147 (dB) (dBuV) (@Buv/m) | (dBuv/m) | (dBuv/m) | Reult
11 (Peak) 2468.300 32.067 64.040 96.107 -- -- --
11 (Peak) 2483.500 32.182 25.338 57.520 74.00 54.00 Pass
11 (Average) | 2469.100 32.073 53.099 85.172 -- -- --
11 (Average) | 2483.500 32.182 12.897 45.079 74.00 54.00 Pass

Figure Channel 11:
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Figure Channel 11:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* 7 means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

2532 500
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Product Notebook

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 2: Transmit (802.11g 6Mbps)
RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit

Channel No. | 147 (dB) (dBuV) @BuV/m) | (@Buv/m) | (dBuv/m) | ReSUlt
11 (Peak) 2468.500 31.334 63.418 94.752 -- -- --
11 (Peak) 2483.500 31.435 25.060 56.495 74.00 54.00 Pass
11 (Average) | 2469.100 31.338 53.244 84.582 -- -- --
11 (Average) | 2483.500 31.435 12.982 44.417 74.00 54.00 Pass

Figure Channel 11:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

2532 500

Page : 123 of 172




[ QuieTek

Report No. 136255R-RFUSP42V01

Product
Test Item
Test Site
Test Mode

RF Radiated Measurement (Horizontal):

Notebook

Band Edge Data

No.3 OATS

Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW)

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | ;147 (dB) (dBuV) (@Buv/m) | (dBuv/m) | (dBuv/m) | Reult
01 (Peak) 2390.000 31.509 29.507 61.016 74.00 54.00 Pass
01 (Peak) 2416.400 31.672 67.913 99.585 -- -- --
01 (Average) | 2390.000 31.509 13.774 45.283 74.00 54.00 Pass
01 (Average) | 2415.800 31.667 55.132 86.799 -- -- --

Figure Channel 01:
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Figure Channel 01:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* 7 means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

2440000
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Product Notebook

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW)
RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit

Channel No. | \piz) (dB) (dBuv) (dBuV/m) | (dBuv/m) | (dBuv/m) | ~eut
01 (Peak) 2388.600 30.922 29.082 60.004 74.00 54.00 Pass
01 (Peak) 2390.000 30.915 28.032 58.947 74.00 54.00 Pass
01 (Peak) 2405.200 30.926 68.411 99.337 -- -- --
01 (Average) | 2390.000 30.915 13.917 44.832 74.00 54.00 Pass
01 (Average) | 2408.200 30.935 55.270 86.205 -- -- --

Figure Channel 01:
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Vertical (Peak)
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Figure Channel 01:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

2440000
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Product
Test Item
Test Site
Test Mode

Notebook

Band Edge Data

No.3 OATS

Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW)
RF Radiated Measurement (Horizontal):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 147 (dB) (dBuV) (@Buv/m) | (dBuv/m) | (dBuv/m) | Reult
01 (Peak) 2466.300 32.052 70.002 102.054 -- -- --
01 (Peak) 2483.500 32.182 28.480 60.662 74.00 54.00 Pass
01 (Peak) 2484.300 32.187 29.159 61.347 74.00 54.00 Pass
01 (Average) | 2469.300 32.074 57.175 89.250 -- -- --
01 (Average) | 2483.500 32.182 13.821 46.003 74.00 54.00 Pass

Figure Channel 01:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*» means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

'2537 500
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Product
Test Item
Test Site
Test Mode

Notebook
Band Edge Data
No.3 OATS

Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW)
RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 147 (dB) (dBuV) (@Buv/m) | (dBuv/m) | (dBuv/m) | Reult
01 (Peak) 2454.500 31.238 69.543 100.782 -- -- --
01 (Peak) 2483.500 31.435 25.794 57.229 74.00 54.00 --
01 (Peak) 2484.500 31.442 28.415 59.857 74.00 54.00 Pass
01 (Average) | 2469.100 31.338 56.279 87.617 -- -- --
01 (Average) | 2483.500 31.435 13.449 44,884 74.00 54.00 Pass

Figure Channel 01:
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Figure Channel 01:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

'2537 500
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Product
Test Item
Test Site
Test Mode

Notebook
Band Edge Data
No.3 OATS

Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW)
RF Radiated Measurement (Horizontal):

h | Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Arerage Limit Result
Channel No. |\ (dB) (dBuV) (dBuv/m) | (dBuv/m) | (dBuV/m)
03 (Peak) 2384.600 31.488 25.398 56.886 74.00 54.00 Pass
03 (Peak) 2390.000 31.509 23.449 54.958 74.00 54.00 Pass
03 (Peak) 2425.400 31.741 62.506 94.247 -- -- --
03 (Average) | 2390.000 31.509 12.291 43.800 74.00 54.00 Pass
03 (Average) | 2431.000 31.784 48.676 80.460 -- -- --
Figure Channel 03: Horizontal (Peak)
a0.0- WW
- 700 £
% s0.n _WMWWMW—«WM‘—WW“H e, "'M_/_/
2340000 2350 000 2360000 2370 000 2380 000 quijinynggm) 2400 000 2410.000 2420000 2430 000 2440000
Figure Channel 03: Horizontal (Average)
80.0-] |
. i |
% 500 =
2340000 2350 000 2360000 2370 000 2380 000 quijinynggm) 2400 000 2410.000 2420000 2430 000 2440000

Note:

©ourwbdhE

detection.

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*» means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average
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Product
Test Item
Test Site
Test Mode

Notebook

Band Edge Data

No.3 OATS

Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW)
RF Radiated Measurement (Vertical):

h | Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
Channel No. | (\ypy7) (dB) (dBuV) (dBuv/m) | (dBuv/m) | (dBuV/m)
03 (Peak) 2378.400 30.969 26.191 57.160 74.00 54.00 Pass
03 (Peak) 2390.000 30.915 24.386 55.301 74.00 54.00 Pass
03 (Peak) 2429.400 31.068 61.861 92.928 -- -- --
03 (Average) | 2390.000 30.915 12.276 43.191 74.00 54.00 Pass
03 (Average) | 2425.400 31.040 48.052 79.092 -- -- --
Figure Channel 03: Vertical (Peak)
90.0] F/Mﬂ_'\‘)%
2 70.0] 7
%E’ GD.D—WMWWMWMMLWWW‘M'V/
2340000 2350000 2360.000 2370 000 2380 000 quijiffggm) 2400 000 2410.000 2420000 2430 000 2440000
Figure Channel 03: Vertical (Average)
80.0] |
.o i s
% 50.0] e
2340000 2350000 2360.000 2370 000 2380 000 quijiffggm) 2400 000 2410.000 2420000 2430 000 2440000

Note:

oo s wdE

detection.

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average
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Product
Test Item
Test Site
Test Mode

Notebook

Band Edge Data

No.3 OATS

Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW)
RF Radiated Measurement (Horizontal):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | 147 (dB) (dBuV) (@Buv/m) | (dBuv/m) | (dBuv/m) | Reult
09 (Peak) 2455.100 31.967 66.223 98.190 -- -- --
09 (Peak) 2483.500 32.182 25.189 57.371 74.00 54.00 Pass
09 (Peak) 2484.700 32.192 26.154 58.345 74.00 54.00 Pass
09 (Average) | 2443.300 31.877 52.325 84.202 -- -- --
09 (Average) | 2483.500 32.182 13.138 45.320 74.00 54.00 Pass

Figure Channel 09:
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Figure Channel 09:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*» means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

'2537 500
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Product
Test Item
Test Site
Test Mode

Notebook
Band Edge Data
No.3 OATS

Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW)
RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. | (\j7) (dB) (dBuV) (Buv/m) | (dBuv/m) | (dBuv/m) | RESUIt
09 (Peak) 2445.100 31.174 65.832 97.006 -- - --
09 (Peak) 2483.500 31.435 25.103 56.538 74.00 54.00 Pass
09 (Peak) 2485.700 31.450 27.553 59.003 74.00 54.00 Pass
09 (Average) | 2443.300 31.161 51.895 83.057 -- -- -
09 (Average) | 2483.500 31.435 12.820 44,255 74.00 54.00 Pass

Figure Channel 09:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

' 2537 500
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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, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

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 C63.10: 2009; tested according to DTS test procedure of
KDB558074 for compliance to FCC 47CFR 15.247 requirements.

7.5. Uncertainty

* 150Hz
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7.6. Test Result of Occupied Bandwidth

Product : Notebook
Test Item X Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz)
Frequenc Measurement Level Required Limit
Channel No. (|3|HZ) y (KH2) q (KH2) Result
1 2412 12150 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

iXI RL | RF |s0n  aC | | | SENSEINT| | ALIGN AUTO | 11:20:03 PM Jul22, 2013
[Center Freq 2.412000000 GHz | Avg Type: Log-Pur TaE 25456 |  Frequency
PNO: Fast 50 Trig: Free Run THYPE |1 Wikt
I IFGain:Low #Atten: 20 dB DETIF NN NN N
MKr2 2.405 90 GHzZ Auto Tune
{0 gl Ref 10.00 dBm -1.68 dBm
2 ¥1 MU 43 050 4B
0.00 ’ Ty Center Freq||
100 i 2.412000000 GHz
200
-30.0
. f { StartFreq||
o W R B S N A 2.387000000 GHz
-60.0
700 Stop Freq||
&5 2.437000000 GHz
|Center 2.41200 GHz Span 50.00 MHZ CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 4.80 ms (1001 pts) 000 WE L
| D BT ST 2 I T | 2t Man
1 N f 2.410 00 GHz 6.50 dBm
2 N1 [f 2.405 90 GHz .68 dBm
3[N[1f 241805 GHz 0.32 dBm FreqOffset
0 Hz
8
9
10
1
12
MSG STATUS
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Product : Notebook
Test Item : Occupied Bandwidth Data
Test Site : No0.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) g (KH2) Result
6 2437 12150 >500 Pass

Figure Channel 6:

Agilent Spectrum Analyzer - Swept SA

iXI RL | RF |s0q ac | | | SENSEINT| | ALIGN AUTO | 11:20:20 Pp Jul 22, 2012
[Center Freq 2.437000000 GHz | Avg Type: Log-Pur Taciogacs|  Frequency
PNO: Fast 50 1tig:Free Run TRE| I Waksfobai
I IFGain:Low #Atten: 20 dB perl LAY
Mkr2 2.430 90 GHz Auto T
{0 dBidiv_Ref 10.00 dBm -2.79 dBm
2 | i (3
0.00 . e ; LA ‘. = -0.43 dBr Center Freq I
-10.0 Y - — i 2.437000000 GHz
200 1
-300
an i Iy StartFreq|
Gl oA W, T T A 1| 2412000000 GHZ
500 fel pu b P L WA
-600
- Stop Freq||
&0 2.462000000 GHz
|Center 2.43700 GHz Span 50.00 MHZ CF Step
Res BW 100 kHz #VBW 300 kHz & 0000 MEi
| = 0 [ v [ FoNcTon | Auto Men
1] N 2.435 00 GHz 557 dBm
2| N 2.430 90 GHz 279 dBm
N 2.443 05 GHz 0.66 dBm Freq Offset
0 Hz
8
9
10
11
12
MSG STATUS
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Product : Notebook
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462MHz)
Frequenc Measurement Level Required Limit
Channel No. ('3”_'2) y (KH2) q (kH2) Result
11 2462 12150 >500 Pass

Figure Channel 11:

Agilent Spectrum Analyzer - Swept SA
i RL | RF |soq  AC | | | SENSE:INT] | ALIGNAUTO | 11:35:38 PM 1ul22, 2013

[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr e[ oaesg | Freauency
PNO: Fast [0 1rig:Free Run TPE| I Wakffobai
I IFGain:Low ~ #Atten: 20 dB pER{E ML
MKkr2 2.455 90 GHZ Aoz e
10 dBidiv__Ref 10.00 dBm -2.78 dBm
°g 2T T T
oo ’ k) T A vy S CenterFreq||
-10.0 y —- L. i 2.462000000 GHz
200
300
start Freq||
-40.0 TR 2.437000000 GHz|
B00
H00
700 Stop Freq|]
550 2.487000000 GHz
|Center 2.46200 GHz Span 50.00 MHZ CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 4.80 ms (1001 pts) 5.000000 MHz
I c[ 50 [ v | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE Auto Man
11 N [ 1 2.460 00 GHz 5.43 dBm
SN 2.455 90 GHz 278 dBm
3N 2.458 05 GHz 080 dBm Freq Offset
5 0 Hz
6
7
8
2]
0
1
2
MSG STATUS
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Product Notebook
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\(jIHz) y (kHz2) g (kHz2) Result
1 2412 16400 >500 Pass

Figure Channel 1:

Agilent Spectrum Analyzer - Swept SA

i RL | ®F

|s50q

AC | | SENSEINT] | ALIGN AUTO | 11:43:33 PM Ul 22, 2013

[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast 0 Trig: Free Run TYPE |IV] Wi
I IFGain:Low #Atten: 20 dB DETIF NN NN N
Mkr2 2.403 80 GHz Auto T
1L%gB!div Ref 10.00 dBm -1.53 dBm
2 . 1, (53
0m Q - Lty . L2 Center Freq||
00 ! 2.412000000 GHz
-200
-30.0
. Start Freq||
B 2.387000000 GHz
-50.0
-60.0
-700 Stop Freq||
& 2.437000000 GHz

Center 2.41200 GHz

Span 50.00 MHZ

| Res BW 100 kHz #VBW 300 kHz Sweep 4.80 ms (1001 pts) 5_005,';05,5&';
| i o] x| v | FNCTON | FUNCTIONWIDTH AUt Man
N 2413 25 GHz 4.71 dBm
N 2.403 80 GHz 153 dBm
N 2.420 20 GHz 1.80 dBm Freq Offset
0 Hz
8
9
10
11
12

STATUS
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Product : Notebook
Test Item : Occupied Bandwidth Data
Test Site : No0.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2437MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) g (KH2) Result
6 2437 16400 >500 Pass

Figure Channel 6:

Agilent Spectrum Analyzer - Swept SA

X RL | RF |soq  ac | | | SENSEINT]| | ALIGNAUTO | 11:51:51 PM Jul22, 2013
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr e[ oaesg | Freauency
PNO: Fast o Trig: Free Run TYPE |V Wkt
I IFGain:Low #Atten: 20 dB CETP MNNIN
Mkr2 2.428 75 GHz AutoTyine
10 dBIdiv  Ref 10.00 dBm -2.85 dBm
Log 2 ]
o e R e CenterFreq||
-100 - - 2.437000000 GHz
200 - I
-30.0
pogoiet™ Wy, StartFreq||
-400 5 AV R 2.412000000 GHz
-50.0
-60.0
700 Stop Freq|
550 2.462000000 GHz
|Center 2.43700 GHz Span 50.00 MHZ CF Step
Res BW 100 kHz #VBW 300 kHz Ty
| [ v | FUNCTION | FUNCTION W AU Man
1] N 244075 GHz 3.80dBm
2| N 2428 75 GHz -2.85 dBm
; N 2.445 5 GHz 379 dBm FreqOffset
5 0 Hz
6
Fi
8
9
0
1
2
MSG STATUS
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Product Notebook
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2462MHz)
Frequenc Measurement Level Required Limit
Channel No. ('3”_'2) y (KH2) q (kH2) Result
11 2462 16400 >500 Pass

d RL |

Agilent Spectrum Analyzer - Swept SA

RF

Figure Channel 11:

[s0g  AcC | |

| SENSEINT| |

ALIGN AUTO | 11:58:22 PM U222, 2013

|Eenter Freq 2.462000000 GHz | Avg Type: Log-Par TRECE[{ 2345 & Frequency
PNO: Fast [0 1rig:Free Run TPE | V] i
I IFGain:Low #Atten: 20 dB DETIP MM NN N
Mkr2 2.453 80 GHZ Al T
10 dBidiv Ref 10.00 dBm -1.94 dBm
s b al bt
o B B = Center Freq||
e ' ; 2.462000000 GHz
-20.0 =
300 x
I StartFreq||
P - 2.437000000 GHz
500 |
-60.0
-70.0 Stop Freq||
800 2.487000000 GHz

Center 2.46200 GHz
Res BW 100 kHz

Span 50.00 MHZ

#VBW 300 kHz Sweep 4.80 ms (1001 pts)

I MER] MO [ v | FUNCTION | FUNCTIONWIDTH FUNCTION vALUE
1IN [1|Ff 2.463 25 GHz 4.31 dBm
N f 2.453 80 GHz 1.94 dBm
N f 247020 GHz 2.39 dBm
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Product : Notebook

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode  : Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW) (2412MHz)
Chain - A

Frequency Measurement Level Required Limit
Channel No. (MH?2) (kHz2) (kHz2) Result
1 2412 17700 >500 Pass

Figure Channel 1:
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Product : Notebook

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW) (2412MHz)
Chain-B

Frequency Measurement Level Required Limit
Channel No. (MH2) (KH2) (KH2) Result
1 2412 17700 >500 Pass

Figure Channel 1:
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Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW) (2437MHz)
Chain - A
Frequency Measurement Level Required Limit
Channel No. (MH2) (KH2) (KH2) Result
6 2437 17700 >500 Pass

Agilent Spectrum Analyzer - Swept SA

Figure Channel 6:
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Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW) (2437MHz)
Chain-B
Frequency Measurement Level Required Limit
Channel No. (MH2) (KH2) (KH2) Result
6 2437 17700 >500 Pass

Agilent Spectrum Analyzer - Swept SA

Figure Channel 6:
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Product : Notebook
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW) (2462MHz)
Chain - A
Frequency Measurement Level Required Limit
Channel No. (MH2) (KH2) (kH2) Result
11 2462 17700 >500 Pass

Figure Channel 11:
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Product : Notebook
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode  : Mode 3: Transmit (802.11n MCS8 14.4Mbps 20M-BW) (2462MHz)
Chain-B
Frequency Measurement Level Required Limit
Channel No. (MH?2) (kHz2) (kHz2) Result
11 2462 17700 >500 Pass

Figure Channel 11:
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Product : Notebook

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode  : Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW) (2422MHz)
Chain - A

Frequency Measurement Level Required Limit
Channel No. (MH?2) (kHz2) (kHz2) Result
3 2422 35200 >500 Pass

Figure Channel 1:
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Product : Notebook

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW) (2422MHz)
Chain-B

Frequency Measurement Level Required Limit
Channel No. (MH2) (KH2) (KH2) Result
3 2422 35200 >500 Pass

Figure Channel 1:
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Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW) (2437MHz)
Chain - A
Frequency Measurement Level Required Limit
Channel No. (MH2) (KH2) (KH2) Result
6 2437 35200 >500 Pass

Figure Channel 4:
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Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW) (2437MHz)
Chain - B
Frequency Measurement Level Required Limit
Channel No. (MH2) (KH2) (KH2) Result
6 2437 35200 >500 Pass

Figure Channel 4:
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Product : Notebook

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW) (2452MHz)
Chain - A

Frequency Measurement Level Required Limit
Channel No. (MH2) (KH2) (kH2) Result
9 2452 35200 >500 Pass

Figure Channel 7:
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Product : Notebook

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode  : Mode 4: Transmit (802.11n MCS8 30Mbps 40M-BW) (2452MHz)
Chain-B

Frequency Measurement Level Required Limit
Channel No. (MH?2) (kHz2) (kHz2) Result
9 2452 35200 >500 Pass

Figure Channel 7:
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8. Power Density

8.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013

X Spectrum Analyzer Agilent N9010A / MY 48030495 Apr., 2013

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.

8.2. Test Setup

RF Cable

ad 1

SMA

Spectrum

Analyzer

8.3. Limits

The transmitted power density averaged over any 1 second interval shall not be greater +8dBm in any
3kHz bandwidth.

8.4. Test Procedure

The EUT was setup according to ANSI C63.10, 2009; tested according to DTS test procedure of KDB

558074 for compliance to FCC 47CFR 15.247 requirements.
The maximum power spectral density using KDB 558074 section 10.2 PKPSD (peak PSD) method.

8.5. Uncertainty

t 1.27dB
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