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4.7 DSSS Peak Power Spectral Density [Section 15.247(d) ]

471 Tes Procedure

1. The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum andyzer
Detector function: Pesk mode
SPAN:1.5MHz
RBW: 3KHz
VBW: 30KHz
Center frequency: fundamenta frequency tested.
Sweep time= 500 sec.
Cable loss=2.25dB

2. Using Peak Search to read the peak power after Maximum Hold function is completed.

472 Test Setup

Attentuator

Spectrum
EUT Analyzer

4.7.3 Test Data:
Table Maximum Peak Output Power Density
Chennd Frequency Peak Power Limit Pass/Fall
(MHz) Output (dBm/3KH2)
(dBm/3KH2)
1 2412.5 -11.3 8 Pass
6 2437.5 -10.34 8 Pass
11 2462.5 -12.29 8 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.

Cable Lose=2.25dB
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5. TEST RESUL TS (802.11¢)

5.1 Powerline Conducted Emissions [Section 15.207]

5.1.1 EUT Configuration

The conducted emission test setups are in accordance with Figs 9, 10(a) and 10(b) of
ANS| C63.4-2001, CFR 47 Part 15 Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR
22:1993/A1:1995/A2:1996.

The EUT was st up on the non-conductive table that is 1.0 by 1.5 meter, 80cm above
ground. Thewadll of the shielded room was |located 40cm to the rear of the EUT.

Power to the EUT was provided through the LISN. The impedance vs. frequency
characterigtic of the LISN is complied with the limit shown on the figure 1 of ANS C63.4-2001.

Both lines (neutra and hot) were connected to the LISN in series at testing. A
coaxid-type connector which provides one 50 ohms erminating impedance was provided for
connecting the test instrument. The excess length of the power cord was folded back and forth at the
center of the lead so as to form a bundle not exceeding 40cm in length.

Any changes madeto the configuration, or modifications made to the EUT, during testing
are noted in the following test record.

If the EUT isaPersond Computer or aperipherd of persona computer, and the personal
computer has an auxiliary AC outlet which can be used for providing power to an external monitor,
then al measurements will be made with the monitor power from first the computer-mounted AC
outlet and then a floor-mounted AC outlet.

5.1.2 Test Procedure

The system was set up as described aove, with the EMI diagnostic software running.
The main power line conducted EMI tests were run on the hot and neutral conductors of the power
cord and theresultswererecorded. Theeffect of varying the position of the interface cables has been
investigated to find the configuration that produces maximum emisson.

At the frequencieswhere the peak vaues of the emissonswere higher than 6d13 below the
goplicablelimits, theemissonswere dso measured with the quas- peak detectors. At the frequencies
where the quasi-peak vaues of the emissons were higher than 6dI3 below the applicable average
limits, the emissions were aso measured with the average detectors.

The highest emissonswere andyzed in details by operating the spectrum andyzer in fixed

tuned modeto determine the nature of the emissons and to provide information which could be useful
in reducing their amplitude.

5.1.3 EMI Recever/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range: 150 KHz--30MHz
Detector Function: Quasi-Peak/Average
Bandwidth (RBW): 9KHz

I nternational Standards L aboratory Report Number: 03LRO10FC
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5.1.4 Test Data:
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Power Line Conducted Emissions (Hot) Channd 1,6, 11

FCC ID:NKRRB8

Corrective Factor Quasi-Peak Average
Frequency LISN Cable Corrected Limit Margin Corrected Limit Margin
(MHz) Loss Loss Amplitude | (dBuVv) (dB) Amplitude | (dBuv) (dB)

(dB) (dB) (dBuv) (dBuVv)
0.17698 0.10 0.02 39.89 65.23 -25.34 2116 55.23 -34.07
0.29528 0.10 0.02 3396 61.85 -27.89 26.06 51.85 -25.79
0.32053 0.10 0.02 3548 61.13 -25.65 26.94 5113 -24.19
0.83868 0.17 0.06 24.76 56.00 -31.24 14.68 46.00 -31.32
0.98958 0.20 0.07 2542 56.00 -30.58 16.34 46.00 -29.66
1.47087 0.36 0.08 24.15 56.00 -31.85 16.82 46.00 -29.18
2.14268 021 0.10 25.26 56.00 -30.74 17.21 46.00 -28.79
2.56846 0.23 011 2461 56.00 -31.39 17.76 46.00 -28.24
443791 0.32 0.12 24.79 56.00 -31.21 1845 46.00 -27.55
14.9889 0.70 0.30 33.03 60.00 -26.97 27.37 50.00 -22.63

Amplitude (dBuV)
]
o

CISPR22 Class B
International Standards Laboratory Conduction 02
Phase Class B Test Graph

Frequency (Hz)
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Power Line Conducted Emissions (Neutral) Channd 1, 6, 11
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Corrective Factor Quasi-Peak Average
Frequency LISN Cable Corrected Limit Margin Corrected Limit Margin
(MH2) Loss Loss Amplitude (dBuv) (dB) Amplitude (dBuv) (dB)

(dB) (dB) (dBuV) (dBuv)
0.17805 0.10 0.02 3791 65.20 -27.29 22.89 55.20 -32.31
0.32123 0.10 0.02 33.03 61.11 -28.08 2190 5111 -29.21
0.652 014 0.04 26.65 56.00 -29.35 16.69 46.00 -29.31
0.83403 017 0.06 2545 56.00 -30.55 15.60 46.00 -30.40
0.99185 0.20 0.07 24.80 56.00 -31.20 15.62 46.00 -30.38
2.87818 0.20 011 24.79 56.00 -31.21 1641 46.00 -29.59
450313 0.21 013 2599 56.00 -30.01 19.73 46.00 -26.27
14.9035 0.40 0.30 33.18 60.00 -26.82 26.68 50.00 -23.32

CISPR22 Class B
International Standards Laboratory Conduction 02

* NOTE:

Amplitude (dBuV)
]
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~
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3
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o

a
o
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Neutral Class B Test Graph

— NBand1_:
— NBand2_:
v PK Read
X QP Read
4 AVG Rea

Frequency (Hz)

+——|
100.0M

During thetest, the EMI receiver was set to Max. Hold then switch the EUT Channel between 1, 6, 11
to get the maximum reading of all these channels.
Two type of antennas have been test, and the worse data show above.
Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit
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5.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

521 Test Procedure

The Transmitter output of EUT was connected to the spectrum andyzer through an attenuator.
The 6 dB bandwidth of the fundamental frequency was messured. The setting of spectrum analyzer is
asfollows

Equipment mode: Spectrum andyzer
Detector function: Peak mode
RBW: 100KHz

VBW: 100KHz

522 Test Setup

Attentuator
Spectrum
EUT Analyzer
523 Test Data:
Table 6dB Bandwidth
Chennel Frequency 6dB Bandwidth Limit PassFall
(MH2) (MH2) (MH2)
1 2412 16.44 0.5 Pass
6 2437 16.40 0.5 Pass
11 2462 16.44 0.5 Pass
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5.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

5.3.1 Test Procedure

+The Transmitter output of EUT was connected to the peak power andyzer through an atenuator.

532 Test Setup

-30-
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Attentuator
Peak Power
EUT Analyzer
5.3.3 Test Data
Maximum Peak Output Power
Chennd Frequency Peak Power | Peak Power Limit (dBm) Pass/Fall
(MH2z) Output (mW) | Output (dBm)

1 2412 50.153 17.003 30 Pass

6 2437 50.687 17.049 30 Pass

11 2462 52.215 17.178 30 Pass

I nternational Standards L aboratory
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5.4 Radiated Emission Measurement [Section [15.247(c)(4)]

5.4.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with messurement distance
of 3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing
are noted in the following test record.

542 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. We
found the maximum readings by varying the height of antenna and then rotating the turntable. Both
polarization of antenna, horizontal and vertical, are messured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were adso andyzed
in details by operating the spectrum analyzer and/or EMI receiver in quas-peak mode to determine
the precise amplitude of the emissions. While doing so, the interconnecting cables and mgor parts of
the system were moved around, the antenna height was varied between one and four meters, its
polarization was varied between vertical and horizonta, and the turntable was dowly rotated, to
maximize the emisson.

1GHz — 25GHz The highest emissons were aso andlyzed in details by operating the
spectrum andyzer and/or EMI receiver in peak mode to determine the precise amplitude of the
emisson. While doing o, the interconnecting cables and mgor parts of the syssem were moved
around, the antenna height was varied between one and four meters, its polarization was varied
between vertica and horizonta, and the turntable was dowly rotated, to maximize the emisson.
During test the EMI receiver and spectrum was setup according to EMI Receiver/Spectrum Analyzer
Configuration.
For the test of 2 to 10™ harmonics frequencies , the equipment setup was aso refer to EMI
Receiver/Spectrum Analyzer Configuration. The frequencies were tested using Peak mode firg, if the
test datais higher than the emissons limit, an additional measurement usng Average mode will be
performed and the average reading will be compared to the limit and record in test report.

5.4.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quas-Peak Mode
Resolution Bandwidth (RBW): 120KHz

Video Bandwidth (VBW) 1IMHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 1IMHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Average Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 10 Hz

I nternational Standards L aboratory
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544 Test Data(30MHz —1GH2):.
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30M — 1GHz Open Fidd Radiated Emissons (Horizontal) Channe 1, 6, 11

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freqg. Ampl. Ant. Cable | Pre-Ampl. Ampl. Limit Margin* | Height Position
(MHz) (dBuv) (dB/m) (dB) (dB) (dBuV/m) | (dBuv/m) (dB) (cm) @)

17841 2384 8.63 355 0.00 36.02 4350 -7.48 100.00 141.00
194.9 20.17 845 372 0.00 R34 43.50 -11.16 100.00 141.00
198.78 18.07 8.56 377 0.00 3040 43.50 -13.10 100.00 286.00
21139 1871 8.67 3.87 0.00 31.25 43.50 -12.25 200.00 124.00
330.7 1584 13.67 4.75 0.00 34.26 46.00 -11.74 150.00 302.00
363.68 1291 1457 4.99 0.00 3247 46.00 -13.53 100.00 335.00
389.87 12.87 1510 5.15 0.00 3312 46.00 -12.88 150.00 108.00
596.48 8.62 1850 6.30 0.00 3342 46.00 -12.58 100.00 76.00
649.83 7.18 18.85 6.55 0.00 3258 46.00 -13.42 200.00 189.00
797.27 10.03 19.90 7.26 0.00 37.19 46.00 -8.81 250.00 237.00
902.03 3.74 2043 7.68 0.00 3185 46.00 -14.15 100.00 302.00
A2.77 8.03 20.83 7.83 0.00 36.69 46.00 -9.31 100.00 302.00
30M —1GHz Open Field Radiated Emissions (Vertical) Channd 1, 6, 11

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable

Freqg. Ampl. Ant. Cable | Pre-Ampl. Ampl. Limit Margin* | Height Position

(MH2) (dBuV) (dB/m) (dB) (dB) (dBuv/m) | (dBuVv/m) (dB) (cm) )

87.23 19.87 8.05 2.50 0.00 3042 40.00 -9.58 150.00 266.00
17841 2111 8.63 355 0.00 33.30 43.50 -10.20 100.00 282.00
389.87 12.88 15.10 5.15 0.00 33.13 46.00 -12.87 150.00 153.00
431.58 14.92 16.33 5.39 0.00 36.64 46.00 -9.36 100.00 169.00
519.85 11.85 17.40 5.90 0.00 35.15 46.00 -10.85 200.00 83.00
531.49 1324 1691 5.97 0.00 36.12 46.00 -9.88 200.00 185.00
596.48 11.09 1850 6.30 0.00 35.89 46.00 -10.11 150.00 39.00
649.83 10.23 18.85 6.55 0.00 35.63 46.00 -10.37 100.00 120.00
661.47 1094 18.81 6.60 0.00 36.35 46.00 -9.65 200.00 315.00
779.81 7.71 19.90 7.17 0.00 34.78 46.00 -11.22 250.00 315.00
A4.71 6.31 20.85 7.83 0.00 34.9 46.00 -11.01 100.00 185.00
* NOTE:

During the Pre-test, the EUT has been tested for Channel 1, 6, 11 transmit fromMain and Aux antenna

respectively to get all the critical emission frequencies. Inthefinal test all the critical emission frequencies has
been tested and the test data are listed above.
Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable L oss- Pre-Amplifier
Gan
A margin of -8dB means that the emission is 8dB below the limit
All frequencies from 30MHz to 1GHz have been tested
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5.4.5 Test Data (1GHz — 25 GHz, Transmitting from Main antenna) .

1GHZz~ 25 GHz (Horizontal),
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Channd 1: 2412 MHz

FCC ID:NKRRB8

Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable
Freg. Ampl. Ant. | Cable |PreeAm| Ampl. | Limt | Magin | Haght | Postion
(MHz) | (dBuV) |((dB/m)| (dB) pl. |(dBuv/m(dBuV| (dB) (cm) )
(dB ) Im)
3181.82 52.23 3102 141 4661 3805 5400  -1595 100 2838
331369 49.95 3118 145 4662 3595 5400  -1805 104 257
3409.59 49.44 3129 148 4664 3558 5400  -1842 100 302
3577.42 49.20 3149 154 4657 35.66 5400  -1834 100 241
3961.04 4870 3195 167 4615 36.17 5400  -17.83 106 209
7521.48 4014 3048 241 4599 36.04 5400  -17.96 109 294
7893.11 35.03 4082 248 4425 34.08 5400  -19.92 100 253
1GHz~25 GHz (Vertical), Channd 1: 2412 MHz
Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable
Freq. Ampl. Ant. | Cable | PreeA| Ampl. Limt | Magin| Heght | Postion
(MHz) | (dBuwV) |[(@B/m)| (dB) | mpl. |(dBuv/m)|(dBuv/| (dB) | (cm) ®)
(dB) m)

319381 5246 3103 141 4661 3330 54.00 -1570 100 256
331369 5288 3118 145 4662 3389 54.00 -1511 100 289
340059 5440 3129 148 4664 4054 54.00 -1346 109 247
346053 4968 313 150 4665 35.90 54.00 -1810 100 324
357742 5499 3149 154 4657 41.46 54.00 -1254 100 310
3637.36 5030 3156 156 4650 36.92 54.00 -17.08 100 317
382017 4930 3180 162 4629 36.42 54.00 -1758 102 286
396104 5476 3195 167 4615 4223 54.00 -11.77 100 277
409291 4821 3226 171 4620 3598 54.00 -1802 100 231
713786 4688 3083 234 4625 42.80 54.00 -1120 100 243
758142 4010 3069 242 4571 3651 54.00 -1749 101 251
795305 3681 4103 249 4397 36.36 54.00 -1764 101 261
804895 3399 4118 251 4362 34.06 54.00 -1994 100 205
Note:

The Spectrum noise level + Correction Factor < Limit - 6 dB
Margin = Corrected Amplitude — Limit

All frequenciesfrom 1GHz to 25 GHz have been tested.

I nternational Standards L aboratory

Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable L oss-
Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit
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1GHz~ 25 GHz (Horizontal), Channd 6: 2437 MHz

FCC ID:NKRRB8

Meter Reading Correction Factor Corrected Emissons |Antenna Turntable
Freq. Ampl. Ant. | Cable |[PreeAm| Ampl. | Limit |Margin*| Haght | Pogtion
(MH2) | (dBuwV) | (dB/m) | (dB) pl. (dBuV/ [(dBuv/m (dB) | (cm) ®)
(dB) m) )
3169.83 5129 3100 140 4660 3709 5400 -1691 100 197
324176 5098 3109 143 4661 3680  54.00 -1711 100 203
332567 5018 3119 146 4663 3620  54.00 -1780 102 189
340959 49.66 3129 148 4664 3580  54.00 -1820 100 241
357742 4907 3149 154 4657 354 5400 -1846 100 223
396104 4866 3195 167 4615 3613  54.00 -17.87 100 178
77972 3741 4047 246 4470 3B64 5400 -1836 100 189
1GHz~ 25 GHz (Vertical), Channd 6: 2437 MHz
Meter Reading Correction Factor Corrected Emissons Antenna | Turntable
Freq. Ampl. Ant. | Cable| PreeAm| Ampl. | Limt |Magin*| Heght | Podtion
(MH2) | (dBuV) |(dB/m)| (dB) pl. (dBuV/ | (dBuv/| (dB) (cm) ®)
(dB m) m)

318182 5221 3102 141 4661 38.03 54.00 -15.97 100 165
324176  50.80 3109 143 4661 36.70 54.00 -17.30 100 173
332567 5259 3119 146 4663 3861 54.00 -15.39 100 183
340959 54.78 3129 148 4664 40.92 54.00 -13.08 100 144
357742 5498 3149 154 4657 41.44 54.00 -1256 100 125
3637.36 5102 3156 156 4650 37.65 54.00 -16.35 100 153
381718  49.27 3178 162 4631 36.37 54.00 -17.63 100 163
3997 54.75 3200 168 4611 4231 54.00 -11.69 100 115
41049 4784 33229 172 4621 35.63 54.00 -18.37 100 162
780919 36.61 4051 246 4464 34.94 54.00 -19.06 100 182
Note:

“** Not in the restricted band, Limit level=Fundamental Emission-20dB
The Spectrum noise level + Correction Factor < Limit - 6 dB
Margin = Corrected Amplitude — Limit

All frequenciesfrom 1GHz to 25 GHz have been tested.
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1GHz~ 25 GHz (Horizontal), Channel 11: 2462 MHz

FCC ID:NKRRB8

Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable
Freq. Ampl. Ant. |Cable| PreeAm{ Ampl. | Limt |Margin*| Heght | Postion
(MHz) | (dBuwV) |(dB/m)| (dB) pl. | (dBuVv/| (dBuV/| (dB) (cm) )
(dB m) m)
318182 5149 3102 141 4661 37.31 5400  -1669 100 234
327772 5105 3113 144 4662 3701 5400  -1699 101 210
331369 49.74 3118 145 4662 35.75 5400  -1825 100 222
340959 4872 3129 148 4664 34.86 5400  -1914 100 251
357742 4949 3149 154 4657 35.96 5400  -1804 100 160
398501 4851 3198 168 4613 36.04 5400  -17.96 100 173
765335 3891 3095 244 4537 3593 5400  -1807 100 201
772527 3845 4021 245 4504 36.07 5400  -17.93 107 253
790509 3644 4086 248 4419 3558 5400  -1842 100 288
798001 3501 4116 250 4380 34.86 5400  -1914 101 211
1GHz~ 25 GHz (Vertical), Channd 11: 2462 MHz
Meter Reading Correction Factor Corrected Emissions | Antenna | Turnteble
Freq. Ampl. Ant. | Cable [Pre-Amp| Ampl. | Limt | Margin* | Heght | Postion
(MHz) | (dBuV) ((dB/m)| (dB) l. (dBuVv/| (dBuv/| (dB) (cm) )
(dB) m) m)

316083 5270 3100 140 4660 3850 5400  -1550 100 232
331369 5289 3118 145 4662 3890 5400  -1510 100 219
338561 6175 3126 148 4663 4785 5400  -615 100 129
357742 5445 3149 154 4657 4092 5400  -1308 109 253
3637.36 5061 3156 156 4650 37.23 5400  -1677 100 169
382917 5020 3180 162 4629 37.32 5400  -1668 102 172
3097 5465 3200 168 4611 221 5400  -11.79 100 200
41049 4722 R29 172 4621 3502 5400  -1898 102 292
797702 3593 4112 249 4386 35.68 5400  -1832 100 222
Note:

The Spectrum noise level + Correction Factor < Limit - 6 dB
Margin = Corrected Amplitude — Limit

All frequenciesfrom 1GHz to 25 GHz have been tested.

I nternational Standards L aboratory
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Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss-
Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit
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55 Band Edge M easurement

5.5.1 Test Procedure (Conducted)

1. The Transmitter output of EUT was connected to the spectrum andyzer.
Equipment mode: Spectrum andyzer
Detector function: Pesk mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100KHz
Center frequency: 2.4GHz, 2.4835GHz

2. Using Peak Search to read the peak power of Carrier frequencies after Maximum Hold
functionis completed.
3. Find the next peak frequency outside the operation frequency band.

5.5.2 Test Setup (Conducted)

Attentuator

Spectrum
EUT Analyzer

5.5.3 Test Data:
Band Edge measurement (Conducted)
Channel Frequency Spectrum Carrier - Outsideband PasgFall
(MHz) Reading (dBuV) Limit; > 20dB
(dB)
1 2409.9 105.18
Outside 2400.0 67.16 38.02 Pass
band
11 2464.5 103.43
Outside 2473.8 67.63 35.80 Pass
band
I nternational Standards L aboratory Report Number: 03LRO10FC
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Band Edge Conducted measurement

Thu 2003 Aug 7 19:57
REF 117.0 dBwV MKR 2.4099 GHz
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Band Edge Conducted M easurement
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REF 117.0 dBuV
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