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Test plot of 6 dB Bandwidth
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Test plot of 6 dB Bandwidth
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5.5. Radiated Emissions Measurement

5.5.1. Standard Applicable

15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293. 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (\2\)

13.36-13.41

\1\ Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

\2\ Above 38.6

According to 815.247 (d): 20dBc in any 100 kHz bandwidth outside the operating frequency band. In case
the emission fall within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table

below has to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHZ) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
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5.5.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting of spectrum
analyzer and receiver.

Spectrum Parameter Setting

Attenuation Auto

Start Frequency 1000 MHz

Stop Frequency 10th carrier harmonic

RB / VB (Emission in restricted band) 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average

RB / VB (Emission in non-restricted band) | 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average

Receiver Parameter Setting

Attenuation Auto

Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP/AVG
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP/AVG
Start ~ Stop Frequency 30MHz~1000MHz / RB 100kHz for QP/AVG

5.5.3. Test Procedures

1) Sequence of testing 9 kHz to 30 MHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 0.8 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions.

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.

--- The antenna height is 1.5 meter.

--- At each turntable position the analyzer sweeps with peak detection to find the maximum of all
emissions

Final measurement:

--- Identified emissions during the premeasurement the software maximizes by rotating the turntable
position (0° to 360°) and by rotating the elevation axes (0° to 360°).

--- The final measurement will be done in the position (turntable and elevation) causing the highest
emissions with QPK detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, correction factor, margin to
the limit and limit will be recorded. Also a plot with the graph of the premeasurement and the limit will be
stored.
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2) Sequence of testing 30 MHz to 1 GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the ground plane.
--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.

--- The antenna is polarized vertical and horizontal.

--- The antenna height changes from 1 to 3 meter.

--- At each turntable position, antenna polarization and height the analyzer sweeps three times in peak to
find the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software maximize
the peaks by changing turntable position (£ 45°) and antenna movement between 1 and 4 meter.

--- The final measurement will be done with QP detector with an EMI receiver.

--- The final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable
angle, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of the
premeasurement with marked maximum final measurements and the limit will be stored.

3) Sequence of testing 1 GHz to 18 GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.

--- The antenna is polarized vertical and horizontal.

--- The antenna height scan range is 1 meter to 2.5 meter.
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--- At each turntable position and antenna polarization the analyzer sweeps with peak detection to find the
maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software maximize
the peaks by changing turntable position (£ 45°) and antenna movement between 1 and 4 meter. This
procedure is repeated for both antenna polarizations.

--- The final measurement will be done in the position (turntable, EUT-table and antenna polarization)
causing the highest emissions with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position, antenna
polarization, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of
the premeasurement with marked maximum final measurements and the limit will be stored.

4) Sequence of testing above 18 GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 1 meter.

--- The EUT was set into operation.

Premeasurement:

--- The antenna is moved spherical over the EUT in different polarisations of the antenna.

Final measurement:

--- The final measurement will be performed at the position and antenna orientation for all detected
emissions that were found during the premeasurements with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, correction factor, margin to the limit and limit
will be recorded. Also a plot with the graph of the premeasurement and the limit will be stored.
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5.5.4. Test Setup Layout

For radiated emissions below 30MHz
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Above 1GHz

Above 10 GHz shall be extrapolated to the specified distance using an extrapolation factor of 20
dB/decade form 3m to 1.5m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].
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5.5.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.5.6. Results of Radiated Emissions (9kHz~30MHz)

Temperature 245C Humidity 56.2%
Test Engineer Wilson Hong Configurations 802.11b/g/n
Freq. Level Over Limit Over Limit Remark
(MHz) (dBuV) (dB) (dBuVv)
- - - - See Note

Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible
value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.

5.5.7. Results of Radiated Emissions (30MHz~1GHz)

Temperature 245C Humidity 56.2%

Test Engineer Wilson Hong Configurations 802.11b (High CH)

Test worst result for 802.11b (High Channel) @Chain 0

Lewvel (dBuWinm)

a0
TO
(1]
FCC|CLASS-B
50
[
40 I
1 2 5 .
30 3
4
20
10
030 50 100 200 500 1000
Frequency {(NMHz)
pol: VERTICATL
Freq FReading CabLos Antfac Measured TLimit Owver Remark
MHz dEm dE dE/m dEm dEm dE
1 55.03 Z0.17 0.45 1z.0=2 33 .65 40.00 -56.35 2F
= 111.35 Z1.1= 0o.&51 1z.01 33.74 43 .50 -2.78 2F
3 123.09 1le.52 0.76 10.58 =27.91 43 .50 -15.5%2 2F
4 392,10 5.44 1.20 14.87 ZZ.51 45.00 —-Z23.49 2F
5 S580.70 1=.04 1.44 is8.0%9 31.57 45.00 —14.43 L) =)
[ S00.15 5.55 1.88 =Zz1.0%9 =Zz9.52 45.00 —-15.48 2F

HMote: 1. &A11 readings are Quasi—-peak walues.
Z. Measured= Reading + Antenna Factor + Cakble Loss
3. The emission that ate 2Z0db blow the offficial limit are not reported
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Lewvel (dBuWim)

80

TO

60

FCC|CLASS-B

50

40

30

20

10

030 50 100 200 500 1000

Frequency {(NMHz)
pol: HORITZOWNTAL
Freqg Reading “abLos Antfac Measured Limit Over Remark
MHz= d Bm dE dE/m dEm dEm dE

1 54.45 731 o.4a 1z.05 Z20.8=2 40.00 -—-1%95.18 2
2 132. a9 1=.38 o.74 8.73 21.85 43.50 —-Z1.&35 2
3 123.02 =Z2.45 o.7a 10.5& 40.78 43 .50 —=2.7E 2F
4 254.75 21.06 1.03 1z.Z0 3429 45,00 —-11.71 Le)=]
=1 3e0.45 15.11 1.18 14.43 30.72 45.00 —-15.28 2
=5} 836.24 13.z0 1.81 Z20.43 35.44 45.00 —-10.56 2

Note: 1. All readings are Quasi-peak walues.
Z. Measured= Reading + Antenna Factor + Cabkle Loss
3. The emission that ate Z0db blow the offficial limit are not reported

Note:

Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11b (High Channel) @
Chain 0.

Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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5.5.8. Results for Radiated Emissions (Above 1GHZz)

(Worst Case at Antenna Chain 0)

802.11b
Channel 1 /2412 MHz
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 55.18 33.06 35.04 3.94 57.14 74.00 -16.86 Peak Horizontal
4824.00 39.71 33.06 | 35.04 3.94 41.67 54.00 | -12.33 | Average | Horizontal
4824.00 58.34 33.06 | 35.04 3.94 60.30 74.00 | -13.70 Peak Vertical
4824.00 40.69 33.06 | 35.04 3.94 42.65 54.00 | -11.35 | Average Vertical
Channel 6 / 2437 MHz
‘ Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.00 55.40 33.16 | 35.15 3.96 57.37 74.00 -16.63 Peak Horizontal
4874.00 44.14 33.16 | 35.15 3.96 46.11 54.00 -7.89 | Average | Horizontal
4874.00 60.00 33.16 | 35.15 3.96 61.97 74.00 -12.03 Peak Vertical
4874.00 41.87 33.16 | 35.15 3.96 43.84 54.00 -10.16 | Average Vertical
Channel 11/ 2462 MHz
. Ant. Pre. Cab. . .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4924.00 53.66 33.26 | 35.14 | 3.98 55.76 74.00 -18.24 Peak Horizontal
4924.00 43.15 33.26 | 35.14 | 3.98 45.25 54.00 -8.75 | Average | Horizontal
4924.00 59.19 33.26 | 35.14 | 3.98 61.29 74.00 -12.71 Peak Vertical
4924.00 40.64 33.26 | 35.14 | 3.98 42.74 54.00 -11.26 | Average Vertical
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(Worst Case at Antenna Chain 0)

802.11g
Channel 1
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 55.30 33.06 | 35.04 3.94 57.26 74.00 -16.74 Peak Horizontal
4824.00 40.12 33.06 | 35.04 3.94 42.08 54.00 -11.92 | Average | Horizontal
4824.00 58.52 33.06 | 35.04 3.94 60.48 74.00 -13.52 Peak Vertical
4824.00 40.15 33.06 | 35.04 3.94 42.11 54.00 -11.89 | Average | Vertical
Channel 6
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.00 55.20 33.16 | 35.15 | 3.96 57.17 74.00 -16.83 Peak Horizontal
4874.00 44.84 33.16 | 35.15 | 3.96 46.81 54.00 -7.19 | Average | Horizontal
4874.00 59.64 33.16 | 35.15 | 3.96 61.61 74.00 -12.39 Peak Vertical
4874.00 42.46 33.16 | 35.15 | 3.96 44.43 54.00 -9.57 | Average | Vertical
Channel 11
: Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4924.00 52.49 33.26 | 35.14 | 3.98 54.59 74.00 -19.41 Peak Horizontal
4924.00 43.36 33.26 | 35.14 | 3.98 45.46 54.00 -8.54 | Average | Horizontal
4924.00 58.77 33.26 | 35.14 | 3.98 60.87 74.00 -13.13 Peak Vertical
4924.00 40.88 33.26 | 35.14 | 3.98 42.98 54.00 -11.02 | Average | Vertical
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(Combine with Antenna Chain 0 and Antenna Chain 1)

802.11n HT20

Channel 1
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. | Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4824.00 55.31 33.06 | 35.04 | 3.94 57.27 74.00 -16.73 Peak Horizontal
4824.00 42.91 33.06 | 35.04 | 3.94 44.87 54.00 -9.13 | Average | Horizontal
4824.00 53.07 33.06 | 35.04 | 3.94 55.03 74.00 -18.97 Peak Vertical
4824.00 56.68 33.06 | 35.04 | 3.94 58.64 54.00 4.64 | Average | Vertical
Channel 6
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4874.00 59.69 33.16 | 35.15 | 3.96 61.66 74.00 -12.34 Peak Horizontal
4874.00 43.26 33.16 | 35.15 | 3.96 45.23 54.00 -8.77 | Average | Horizontal
4874.00 55.58 33.16 | 35.15 | 3.96 57.55 74.00 -16.45 Peak Vertical
4874.00 58.06 33.16 | 35.15 | 3.96 60.03 54.00 6.03 | Average | Vertical
Channel 11
3 Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4924.00 60.27 33.26 | 35.14 | 3.98 62.37 74.00 -11.63 Peak Horizontal
4924.00 41.91 33.26 | 35.14 | 3.98 44.01 54.00 -9.99 | Average | Horizontal
4924.00 51.57 33.26 | 35.14 | 3.98 53.67 74.00 -20.33 Peak Vertical
4924.00 30.22 33.26 | 35.14 | 3.98 32.32 54.00 -21.68 | Average | Vertical
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802.11n HT40

Channel 3
: Ant. Pre. Cab. o .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dBuv/m dBuv/m dB
dB/m dB dB
4844.00 58.89 33.06 | 35.04 | 3.94 60.85 74.00 -13.15 Peak Horizontal
4844.00 44.65 33.06 | 35.04 | 3.94 46.61 54.00 -7.39 Average | Horizontal
4844.00 55.40 33.06 | 35.04 | 3.94 57.36 74.00 -16.64 Peak Vertical
4844.00 42.83 33.06 | 35.04 | 3.94 44.79 54.00 -9.21 Average | Vertical
Channel 6
; Ant. Pre. Cab. . .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dBuv/m dBuv/m dB
dB/m dB dB
4874.00 59.74 33.16 | 35.15 | 3.96 61.71 74.00 -12.29 Peak Horizontal
4874.00 47.88 33.16 | 35.15 | 3.96 49.85 54.00 -4.15 Average | Horizontal
4874.00 56.92 33.16 | 35.15 | 3.96 58.89 74.00 -15.11 Peak Vertical
4874.00 43.33 33.16 | 35.15 | 3.96 45.30 54.00 -8.70 Average | Vertical
Channel 9
i Ant. Pre. Cab. . .
Freq. Reading Measured Limit Margin
Fac. Fac. Loss Remark Pol.
MHz dBuv dBuv/m dBuv/m dB
dB/m dB dB
4904.00 57.46 33.26 | 35.14 | 3.98 59.56 74.00 -14.44 Peak Horizontal
4904.00 43.75 33.26 | 35.14 | 3.98 45.85 54.00 -8.15 | Average | Horizontal
4904.00 54.32 33.26 | 35.14 | 3.98 56.42 74.00 -17.58 Peak Vertical
4904.00 44.49 33.26 | 35.14 | 3.98 46.59 54.00 -7.41 | Average Vertical
Notes:

1. Measuring frequencies from 9 KHz - 10™ harmonic or 26.5GHz (which is less), No emission found
between lowest internal used/generated frequency to 30MHz.

2. Radiated emissions measured in frequency range from 9k~10th harmonic or 26.5GHz (which is less)

were made with an instrument using Peak detector mode.

3. Data of measurement within this frequency range shown “--" in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small

to be measured.

4. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
13.5Mbps at IEEE 802.11n HT40;
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5.6. Conducted Spurious Emissions and Band Edges Test
5.6.1. Standard Applicable

According to 815.247 (d): In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement. Attenuation below the general limits specified in Section 15.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also
comply with the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

5.6.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
Spectrum Parameter Setting
Detector Peak
Attenuation Auto
RB / VB (Emission in restricted band) 100KHz/300KHz
RB / VB (Emission in non-restricted band) | 100KHz/300KHz

5.6.3. Test Procedures

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz

The spectrum from 9 kHz to 26.5GHz is investigated with the transmitter set to the lowest,

middle, and highest channels.

5.6.4. Test Setup Layout

This test setup layout is the same as that shown in section 5.4.4.

5.6.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.6.6. Test Results of Conducted Spurious Emissions

Temperature 245C Humidity 56.2%

Test Engineer Wilson Hong Configurations 802.11b/g/n
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RF Conducted Spurious Emissions

IEEE 802.11b

Chain O

enter Freq 2.412000000 GHz g Type: Frequency Frequency
BHi0; Fasi —3= Trig: Free Run AvglHeld: 10110 PHO: Fast == Trig: Free Run | '
FGaindow  BAtten:30 dB WGainlow  BAtten:30 dB et g
efOfeat101 0B Mkr1 2.411 500 GHz| ~ AutoTune efofeet 10148 MKr2 9.649 GHz|| ~ AutoTune
[ogeiiv_Ref 20.00 dBm 3.708 dB [ogeiiv_Ref 2000 dBm ~44.611 dBm|
‘ Center Freq| Center Freq|
1 2.412000000 GHz| A 13.015000000 GHz
. IR IZY T .
7 T o 0
i StartFreq StartFreq
[ -\l A 2352000000 GHz| 30.000000 MHz|
Vil I
I AN _
e 2 Stop Freq| e Stop Freq|
2.432000000 GHz| 26000000000 GHz,
200) ‘] h\ 0 .
" . M FEyR) CF Step .2 CF Step.
W [ AR 4.000000 MHz 2597000000 GHz,
Vi ™ h auto Man| auto Man)
0 f‘ *M\L - 0 ]
FreqOffset| FreqOffset|
0Hz, 0z
0 0
[Center 2.41200 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (3001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2482 s (8001 pis)
= p—— = p—
o [7p— o =

2397 MHz — 2427 MHz 30 MHz — 26 GHz

Agilent Spectrum Analyzer - Swapt SA
RL [T

enter Freq 2.437000000 GHz g Type: RMS Frequency enter Freq 13,015000000 GHz Hug Type: RMS Frequency
BHi0; Fasi —3= Trig: Free Run AvglHeld: 10110 Rl : BO: Fast —5= T1ig: FreeRun AvglHold: 1110 s
Woaindow  BAtten:30 dB P R et T
efOfeat101 0B Mkr1 2.436 500 GHz]| ~ AutoTune efofeet 10148 MkrZ 25.000 GHz]| ~ AutoTune
[ogeiiv_Ref 20.00 dBm 3.850 dB [ogeiiv_Ref 2000 dBm -44.247 dBm|
‘ Center Freq| Center Freq|
100) 1 2437000000 GHz 100) AT 13.015000000 GHz
0 .;Jﬂb’ bty | 0
M 1 - StartFreq| StartFreq|
/ A 2417000000 GHz| 30000000 MHz|
A i \l
20 i N 20
Stop Freq| Stop Freq|
2457000000 GHz| 26.000000000 GHz|
200 / \\ 200
A '“J” i i CF Step! + CF Step!
4.000000 MHz| 2587000000 GHz|
Y. W\ aaat . Wan Man
500 \‘m 500 - e —
ok WWWMW
FreqOffset| FreqOffset|
0Hz| OHz|
70.0| 70.0|
Center 2.43700 GHz ‘Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz|
ffRes BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) f*Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8001 pis)
Torms rj—

2422 MHz — 2452 MHz 30 MHz — 26 GHz

R

Agilent Spectrum Analyzes - Swept A
L 2 2

= SaTo e M p =T AUSHALTO (030632
v Type: POl e Frequeney [Center Freq 13.015000000 GHz #aug Type: RMS | s| Frequency
Trig: Free Run AvglHold: 1010 PRO: Fasi = TrigeFree Run AvglHold: 1110
Woainlow  BAen:30 4B e PP WFGaincLow : FE
Mkr1 2.461 500 GH] Auta Tune MkrZ 25.666 GHZ] Auta Tune
Ref Offset 7.01 dB Ref Offset 7.01 4B
[0dBiy Rl 20.00 dBm 3.668 j04Biw Rl 20.00 dBm -44.106 dBm|
og og
‘ Center Freq) Center Freq)
f 1 2462000000 GHz| f T 13.016000000 GHz
N L nJJ, LYY b
e i N StartFreq StartFreq|
/ \ 2442000000 GHz| 30.000000 MHz
7t 7y
T AN
¥ Stop Freq)| Stop Freq)|
2482000000 GHz| 26,000000000 GHz
u
f’ AV CF Step, CF Step,
MV v ‘V 4,000000 MHz| ‘ 2647000000 GHz
" J"U‘J“ H-WF\, " |aute Man 7 | auto Man|
W W
FreqOffset, FreqOffset,
ok ok
Center 2.46200 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz
J#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) J#Res BW 100 kHz #VBW 300 KHz Sweep 2.482 s (8001 pts)
= Tgerms = [

2447 MHz — 2477 MHz 30 MHz - 26 GHz
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RF Conducted Spurious Emissions

IEEE 802.11b

Chain 1

Swapt S

A g o (G220
enter Freq 2.412000000 GHz Type: RMS Frequency Frequency
BHO Fasi <5~ Trig:Free Run AvglHold: 10110 Trig: Free Run
IFGain:l ow #Atten: 30 dB WGain:Low BAtten: 30 dB e
efOfeat101 0B Mkr1 2.411 495 GHz]|  AutoTune efofeet 10148 MKr2 9.649 GHz|| ~ AutoTune
[ogeiiv_Ref 20.00 dBm 3.893 dB [ogeiiv_Ref 2000 dBm -43.827 dBm|
‘ Center Freq| Center Freq|
.1 2412000000 GHz, A 13015000000 GHz|
{
0 pdod] "\‘ULJ__ . Y
A 1 a! StartFreq| StartFreq|
Al A 2:382000000 GHz| 30.000000 MHz|
i Ty
Jy VL
T
e r “l Stop Freq| e Stop Freq|
2432000000 GHz, 26.000000000 GHz
20 / \ 20
A W " CFStep a2 CFStep
W[V MY r""" LN 4,000000 MHz| 2587000000 GHz,
w r'wf v \ Man) At Man)
200) ¥ 200) A lmlhwi
FreqOffset| FreqOffset|
0Hz 0Hz
700 700
[Center 2.41200 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz,
f#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (3001 pts) ftRes BW 100 kHz #VBW 300 KHz Sweep 2.482 s (8001 pts)
= . = p—
Toorms " =

2397 MHz — 2427 MHz

30 MHz — 26 GHz

- Type: AMS Frequency Tavg Type: AMS Frequency
PG P 5= Trig: Free Run AvglHold: 1010 PO Fasr == Trlg:Free AvglHold: 110
IFGainLo #Asten: 30 4B welf PPF FGainLw #Amen: 30 dB °
Mkr1 2.436 500 GH] Auta Tune MkrZ 25,692 GHZ] Auta Tune
Ref Offset 7.01 dB Ref Offset 7.01 4B
[0dBiy Rl 20.00 dBm 3.792 j04Biw Rl 20.00 dBm -44.698 dBm
og og
‘ Center Freq) Center Freq)
f 4 2437000000 GHz| f il 13.016000000 GHz
N 4l p«b’ eV ET N
0 et st 0
” I = StartFreq StartFreq
# I 1 ! 2417000000 GHz| 30.000000 MHz
4 AN
/ N
Stop Freq)| Stop Freq)|
| 2457000000 GHz| 26,000000000 GHz
7
f \\ N
e * RV mno%gnsrm: 2597m§anns clalug
WA WAl My Aute Man auto Man|
o T (e ‘ |
bap” ¥ Vgl w
FreqOffset, FreqOffset,
ok ok
[Center 243700 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz,
j#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) j#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8001 pts)
= Tgemims = g=ns

2422 MHz — 2452 MHz

30 MHz — 26 GHz

Swept 54

= #Avg Type: RMS Frequency Fhvg Type: ;;MS Frequency
Fam o= Trig:Free Run AvglHeld: 10H0 Trig: Free Run AvglHold: 110
WFGaincLow At B #Amen: 30 dB
el OMeet 701 a8 MKr1 2.461 506 GHzl| ~ AwoTune el o701 a8 MKr2 25.286 GHz||  AuoTune
(o gaidiv_Ref 20.00 dBm 3.503 (o gaidiv_Ref 2000 dBm -44.146 dBm)
‘ Center Freq| Center Freq|
1 2.462000000 GHz| " 13015000000 GHz|
0 .v.m.», LIRS . \
PJ-’ v M StartFreq StartFreq|
N 2.442000000 GHz| 30.000000 MHz|
vil 7 \l — —
,J J AN
20 \ 20
StopFreq StopFreq
2.482000000 GHz 26.000000000 GHz
20| / \ 20|
')« \,'.’q CF Step 42 CF Step
N 4,000000 MHz| 2567000000 GHz
¥ %) el J“\|.i Man Man
500| l.’ﬂ MM'. 500|
FreqOffset| FreqOffset|
0Hz 0Hz
700 700
[Center 246200 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz,
ftRes BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (3001 pts) jtRes BW 100 kHz #VBW 300 KHz Sweep 2.482 s (8001 pts)
s

[

usc

s

2447 MHz - 2477 MHz

30 MHz — 26 GHz
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RF Conducted Spurious Emissions

IEEE 802.119g

Chain O

Agilent Spectrum Analyzer - Swapt SA

o g o AL K - E
enter Freq 2.412000000 GHz Type: RMS Frequency enter Freq 13.015000000 GHz ¥Avg Type: RMS Frequency
PO Fast 5= Trig: Free Run AvglHold: 10110 HOoFe = Trig: FreeRun AvglHold: 110
WGainlow  BAtten:30 48 \FGoinlow  8Alten:30 dB Fee
Ref Offset 7.01 68 Mkr12.412 885 GHZ Auto Tune P kT 75569 G Auto Tune
[ogeiiv_Ref 20.00 dBm -3.093 dB [ogeiiv_Ref 2000 dBm -44.257 dBm|
Center Freq| Center Freq|
100 2.412000000 GHz| 100 13.015000000 GHz
5 al 0 . 1
e ,,L, StartFreq| Yl StartFreq|
Jwﬂw i "“\l 2352000000 GHz| 30.000000 MHz|
@0 i LY T | Stop Freq e FEIGTES | StopFreq|
J{r \ 2.432000000 GHz| 26000000000 GHz,
0 200
W’lﬁ‘*’w ”Lll\ﬂ #NJ CF Step! CF Step!
s Wi, 4000000 MHz| 2597000000 GHz|
i i futo Man Auto Man|
oY U N fm
FreqOffset| FreqOffset|
0Hz, 0z
0 0
[Center 2.41200 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz,
j#¥Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) j#¥Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8001 pis)
= o = e

2397 MHz — 2427 MHz 30 MHz — 26 GHz

Agilent Spectrum Analyzes - Swept A

=] AL AL 3 . eI A
Type: RS Frequency [Center Freq 13.015000000 GHz ) #hug Type: RMS 3 g| Freauency
PG Fam =5~ Trig:Free Run AuglHld: 10H0 PO Fast = Trig: Free Run AvglHold: 1HO TIPE AW
IFGain-Lo #Anen: 30 4B terff PPF FGain:Low #Amen: 30 dB ‘
Auto Tune Auto Tune
Mkr1 2.436 050 GHz| Mkr2 25.610 GHz
Ref Offset 7.0 4B Ref Offset7.01 4B
[0dBiy Rl 20.00 dBm -4.154 j04Biw Rl 20.00 dBm -44.689 dBm)
og og
Center Freq Center Freq
f 2437000000 GHz| f 13015000000 GHz|
0 1 1} t
" _!_ . StartFreq A StartFreq
puoitird T 2417000000 GHz| 30.000000 MHz
]
V4 \ 2415 doe) StopFreq 2115 @} Stop Freq
"4 \L 2.457000000 GHz| 26.000000000 GHz|
: \
’Mf _'\. f“‘, CF Step| a CF Step|
) F Wi 4,000000 MiHz| 25687000000 GHz|
Auto Man| JAuto. Man|
o M,,;;,}*W‘W o it 22 .
FreqOffset M FreqOffset
0Hz 0Hz
[Center 243700 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz,
jtRes BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (3001 pts) jtRes BW 100 kHz #VBW 300 kHz Sweep 2.482 s (001 pts)
s Tgsmams s ysams

Analyzer - Swept S

= Avg Type: RMS Frequency Fhvg Type: AMS Frequency
e Trig:Frae Run AuglHold: 100 Trig:Free Run AvglHold: 10
Feainlow B #amen: 30 dB
Auto Tune Auto Tune
et omeetTor 4B WKr1 2.461 380 GHZ tomtionas Mkr2 25.812 GHz
(o gaidiv_Ref 20.00 dBm -4.412 (o gaidiv_Ref 2000 dBm -44.355 dBm|
Center Freq| Center Freq|
2.462000000 GHz| 13015000000 GHz|
0 1 0 u
a |/ = StartFreq A StartFreq
i il G 2442000000 GHz| 30.000000 MHz|
o ; 1y StopFreq o StopFreq
. 2.482000000 GHz 26.000000000 GHz
20 20
\
,H “:h CF Step CF Step
TR 4,000000 MHz| 2567000000 GHz
V”I % Auto Man Auto Man
e by i pae
FreqOffset| FreqOffset|
0Hz 0Hz
700} 700}
[Center 246200 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz,
j#Res BW 100 kHz #VEW 300 kHz Sweep 4.267 ms (8001 pts) j#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8001 pts)
= [ = [

2447 MHz - 2477 MHz 30 MHz — 26 GHz
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RF Conducted Spurious Emissions

IEEE 802.119g

Chain 1

Agilent Spectrum Analyzer - Swapt SA

enter Freq 2.412000000 GHz Type: RMS Frequency enter Freq 13,015000000 GHz Hug Type: RMS Frequency
BHi0; Fasi —3= Trig: Free Run AvglHeld: 10110 PHO: Fast == Trig: Free Run AvglHold: 1110
IFGaincl ow #Atten: 30 dB FGain:Low #Atten: 30 dB e
efOfeat101 0B Mkr1 2.411 050 GHZ]| ~ AutoTune efofeet 10148 MkrZ 25.149 GHz|  AutoTune
[ogeiiv_Ref 20.00 dBm -3.071 dB [ogeiiv_Ref 2000 dBm -45.388 dBm|
Center Freq| Center Freq|
100 2.412000000 GHz| 100 13.015000000 GHz|
. ?1 . A
S StartFreq| v StartFreq|
B ¥
rm i ey 2382000000 GHz| 30000000 MHz|
a0 / \| a0
T StopFreq 1 Hire StopFreq
2432000000 GHz| 26.000000000 GHz|
00 00
et \1\'\‘. Wy CF Step| 2 CF Step|
W T ‘WfM 4.000000 MHz 2587000000 GHz,
t i il *wLwﬁ oo e ¥ gz
aof o WWW ———
FreqOffset W FreqOffset
0Hz| OHz|
70.0| 70.0|
(Center 241200 GHz Span 40.00 MHZ Start 30 MHz Stop 26.00 GHz
ffRes BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) f*Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8001 pis)
- [ - Ty

2397 MHz — 2427 MHz 30 MHz — 26 GHz

Agilent Spectrum Analyzes - Swept A

L 3 SEHGE:

) Type S Frecpuancy (Center Freq 13.015000000 GHz T amgTpenys 5| Frequency
PHG: Fast —»= Trig: Free Run AuglHeld: 10H0 PRO: Fasi = TrigeFree Run AvglHold: 1HO TVPE AW
WFGain-Lo #Arten: 30 4B st PP P WGainlow  #Amen: 30 dB ¢
RefOfset 701 6B Mkr1 2.437 880 GHZ|  AutoTune . VKI5 672 GHa|  AutoTune
{odauiv_Ref 20.00 dBm -3.899 dB (0daidiy_Ref 20.00 dBm -44.273 dBm
og og
Center Freq) Center Freq)
f 2437000000 GHz| f 13.016000000 GHz
. al . 4
! " StartFreq \ StartFreq
A | il 2417000000 GHz 2000000 M2
\
A kY 2330 e StopFreq| P StopFreq|
Jf \ 2467000000 GHz| 26.000000000 GHz

J/ \:'W CF Step| CF Step|
Wt 4000000 MHz| 2557000000 GHz|
| NJMN o H'Wmm |aute Man Auto Man
" :

FreqOffset W FreqOffset

F

0 Hz| 0 Hz|
Center 243700 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz|
f¥Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) f¥Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8001 pts)
s Tgsrems s [
2422 MHz — 2452 MHz 30 MHz — 26 GHz

Analyzer - Swept S

e Ty i Frequency Bt Typa it Frequency
Fas—s= Trig:Frea Run AvglHeld: 10H0 Trig: Free Run AvglHold: 110
WFGaincLow B #Amen: 30 dB
el OMeet 701 a8 MKr1 2462630 GHzl| ~ AwoTune el o701 a8 MKr2 26.705 GHz|| ~ AuoTune
(o gaidiv_Ref 20.00 dBm -4.137 dB (o gaidiv_Ref 2000 dBm -44.758 dBm)
Center Freq| Center Freq|
2.462000000 GHz| 13.015000000 GHz
R q . s
o L StartFreq| Y StartFreq
i HI T 2442000000 GHz| 30.000000 MHz
e StopFreq| e 2414 65 StopFreq|
2.482000000 GHz| 26000000000 GHz,
20| 20|
ll\ CF Step CF Step
4000000 MHz 2587000000 GHz|
W’Ww i vt Man e Man
20 MM 20 . L
FreqOffset| FreqOffset|
0Hz 0Hz
700 700
[Center 246200 GHz Span 40.00 MHz| Start 30 MHz Stop 26.00 GHz,
j#Res BW 100 kHz #VEW 300 kHz Sweep 4.267 ms (8001 pts) j#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8001 pts)
= Tgemims = Tgens

2447 MHz - 2477 MHz 30 MHz — 26 GHz
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RF Conducted Spurious Emissions

IEEE 802.11n HT20

Chain O

enter Freq 2.4121 0000 GHz

Type: RMS

Frequency

BHi0; Fasi —3= Trig: Free Run AvglHeld: 1010
FGaindow  BAtten:30 dB

Mkr1 2.411 375 GHZ]
Ref Offset 701 dB
Egﬂdﬂ.ldir Ref 2|l.anu dBm -3.136 dB

Auto Tune|

Center Freq|

2.412000000 GHz|

-

StartFreq|
2352000000 GHz|

T |

0

Stop Freq|
2432000000 GHz|

CF Step

Iql.hﬂ"ﬂ"
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RF Conducted Spurious Emissions

IEEE 802.11n HT20
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RF Conducted Spurious Emissions

IEEE 802.11n HT40
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RF Conducted Spurious Emissions

IEEE 802.11n HT40
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5.6.7. Test Results of Band Edges Test
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