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REF 81.0 dBpY MKR 5.7468 GHz
104B/ A _View Posi B_Blank HNorm 60.13 dBuV
LOF HKR Setup
MARKER Lo
0. 7468 GHE la'" ei'" o
E— ) r—
iw-w-..m ryE Marker
}H OH
Jﬁmfj Marker
OFF
w»fw Active
S it e Marker
CENTER 5.7250 GHz SPAN 100.0 MHz Resct
*REW 1 MH=z *BW 1 MHz *5WP 200 ms  #ATT O dB Marker
Preamp
Turbo Mode (Channd 4) Average data
REF 81.0 dBpY MKR 5.7523 GHz
104B/ A _View Posi B_Blank HNorm 49.92 dBuV
LOF HKR Setup
MARKER Lo
0. 1023 GHE la'" ei'" o
E— ) r—
Marker
1 OH
e
Marker
/ OFF
f,f) Active
.—-'""’
2 Marker
EL/’HKA
AL
CENTER 5.7250 GHz SPAN 100.0 MHz Resct
*REW 1 MH=z *BW 10 Hz SWP 20 s #4TT 0 dB Marker
Preamp
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Turbo Mode (Channd 5) Peak data

REF 81.0 dBuY MKR 5.7904 GHz
104B/ A _View Posi B_Blank HNorm 57.80 dBuV
LOF HKR Setup
MARKER Lo
2. 79804 GHe arker Mo-
[
Marker
w“***wwmnx o

3
\ Marker
9 % OFF
i !
W Active
it CF ' Marker

7
CENTER 5.8400 GHz SPAN 100.0 MHz Reset
*REW 1 MHz  *VBW 1 MHz  #SWP 200 ms *ATT O dB Marker
Preamp

Turbo Mode (Channd 5) Average Data

REF 81.0 dBuV HKR 5.7932 GHz
10dB/ f_View Posi B_Blank Horm 48.08 dBu¥
LOF HKR Setup
MARKER L et
5. 7932 GHE= it
e
Marker
OH
Ir"—""—h—‘
_Aﬁ —H—\', Marker
\ OFF
a4
k\ fictive
‘h{iﬂm Harker
ki
CENTER 5.8400 6Hz SPAN 100.0 MHz Reset
*BBYW 1 MHz #VBW 10 Hz SWP 20 s #ATT 0 dB Harker
Preamp
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4.7 RF Exposure M easurement [Section 15.407(f)(4) & 1.1307(b)]
Refer to MPE Test Report
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4.8 Frequency Stability [Section 15.407(g)]

4.8.1 Limitsof Frequency Stability M easurement

The frequency tolerance of the carrier ang shal be maintained within +/- 0.02% of the operating
frequency over the operation temperature range of EUT (0°C~35°C), and variation in the primary
supply voltage from 85% to 115% of the rated supply voltage (115V AC) at 20°C.

482 Tes Procedure

1.

W

The EUT was placed in the Temperature/Humidity Chamber and powered by a
Voltage/Frequency Power converter.

Connect the RF output of EUT to Spectrum. Turn on the EUT.

Turn the EUT off and set the chamber to the highest temperature specified.

Allow sufficient time (gpproximately 30 min) for the chamber temperature to Sabilize. Turn the
EUT on and measure the operating frequency after 2, 5, 10 minutes.

Set the Voltage/Frequency Power Converter to 85% and 115% of supply voltage, then
repeat step 2, 3, 4 respectively.

Repeat step 2, 3, 4, 5 with the temperature of chamber set to the lowest temperature.
Repest step 2, 3, 4, 5 with the temperature of chamber set to 20°C.

483 Test Setup

Temperature/Humidity Chamber
Spectrum
EUT Analyzer
V oltage/Frequency Power
L Converter
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Test Engr: xglelhes
Operating Frequency: 5180 (Mhz) Limit: +/- 0.02%
Temp. Power 2 minutes 5 minutes 10 minutes
Supply
(°C) (V AC) (MH2) (%) (MH2) (%) (MH2)
35 132 51799836 -0.000317| 51799670 -0.000637| 5179.9810, -0.000367,
115 51799974 -0000050] 51799862 -0.000266( 5179.9730] -0.000521]
97 51800062  0000120| 51799842 -0.000305 51799870,  -0.000251,
0 132 51800134 0000259 5180.0004 0000008 51800116  0.000224
115 51800018 0000035 51800032 0000062 5180.0086  0.000166)
97 51800144 0000278 51800104 0000201 5180.0116{  0.000224
20 132 51799424  -0001112] 51799778 -0000429| 5179.9710,  -0.000560)
115 5179.9876) -0000239 51799748 -0000486| 5179.9712]  -0.000556
o7 51799678  -0000622] 5179.9692] -0.000595 5179.9680  -0.000618
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5. TEST RESULTS (802.11b) (for Antenna DMA)
5.1 Powerline Conducted Emissions [Section 15.207]

5.1.1 EUT Configuration

The conducted emission test setupsarein accordancewith Figs 9, 10(a) and 10(b) of ANSI C63.4-2001, CFR 47 Part 15
Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR 22:1993/A1:1995/A2:1996.

TheEUT wasset up onthe non-conductivetablethat is 1.0 by 1.5 meter, 80cm above ground. Thewall of the shielded
room was located 40cm to the rear of the EUT.

Power tothe EUT was providedthrough the LISN. Theimpedancevs. frequency characteristic of the LISN iscomplied
with the limit shown on the figure 1 of ANSI C63.4-2001.

Both lines (neutral and hot) were connected to the LISN in seriesat testing. A coaxial-type connector which provides
one 50 ohmsterminating i mpedance was provided for connecting the test instrument. The excesslength 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 made to the configuration, or modifications made to the EUT, during testing are noted in the following
test record.

If the EUT isaPersona Computer or aperiphera of persona computer, and the persona computer has
an auxiliay AC outlet which can be used for providing power to an externd monitor, then dl
measurementswill be madewith the monitor power from first the computer-mounted AC outlet and then
afloor-mounted AC outlet.

5.1.2 Tes Procedure

Thesystemwas set up asdescribed above, withthe EMI diagnostic software running. The main power line conducted
EMI testswererun on the hot and neutral conductors of the power cord and the results were recorded. The effect of
varying the position of the interface cables has been investigated to find the configuration that produces maximum
emission.

At the frequencies where the peak values of the emissions were higher than 6di3 below the applicable limits, the
emissions were also measured with the quasi-peak detectors. At the frequencies where the quasi-peak values of the
emissions were higher than 6df3 below the applicable average limits, the emissions were also measured with the
average detectors.

The highest emissions were analyzed in details by operating the spectrum analyzer in fixed tuned mode to determine
the nature of the emissions and to provide information which could be useful in reducing their amplitude.

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

Frequency Range 150 KHz--30MHz
Detector Function Quasi-Peak/Average
Bandwidth (RBW) 9KHz
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HC LAB:NVLAP:200234-0;VCCI: R-341,C-354,NEMKO:ELA 113a,113c;BSMI:SL 2-IN-E-0037;SL 2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL 2-IN-E-0013;CNLA:0997



-68- FCC ID:NKRCM9

5.1.4 Test Data:

Power Line Conducted Emissions (Hot) Channd 1, 6, 11

Operator: Mailes Hsieh
Temperature (C): 22

10:40:14 AM, Thursday, April 08, 2004 Humidity (%): 56

Frequency LISN Cable QP Corrct. QPLimit QP AVE Corrct. AVE AVE
Loss Loss Margin Limit Margin

MHz (dB) @B) | Amp.(dBw) | (dBwv) @) | Amp(dBuv) | (dBuv) (dB)
0.46803 0.11 0.03 33.53 56.91 -23.38 30.44 46.91 -16.47
0.53496 0.12 0.03 32.02 56.00 -23.98 29.38 46.00 -16.62
0.67085 0.15 0.04 30.23 56.00 -25.77 27.82 46.00 -18.18
0.81381 0.17 0.06 26.49 56.00 -29.51 1153 46.00 -34.47
0.86686 0.18 0.06 32.79 56.00 -23.21 30.93 46.00 -15.07

10.2798 0.53 0.19 46.85 60.00 -13.15 42.04 50.00 -7.96

13.4186 0.64 0.26 47.16 60.00 -12.84 41.82 50.00 -8.18

13.688 0.65 0.27 48.22 60.00 -11.78 42.98 50.00 -7.02

13.8204 0.66 0.27 48.53 60.00 -11.47 43.21 50.00 -6.79

14.1525 0.67 0.28 47.82 60.00 -12.18 42.59 50.00 -7.41

CISPR22 Class B
International Standards Laboratory Conduction 02
Phase Class B Test Graph
% &0
" . Frequency ( Hz ) . -
Temperature {C): 22
10:40:14 AM, Thursday, April 08, 2004 Humidity (%): 56
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Power Line Conducted Emissions (Neutral) Channd 1, 6, 11
Operator: MailesHsieh
Temperature (C): 22

10:32:12 AM, Thursday, April 08, 2004 Humidity (%): 56
Frequency LISN Cable QP Corrct. QP Limit QP AVE Corrct. AVE AVE
Loss Loss Margin Limit Margin
MHz (dB) @) | Amp(dBuv) | (dBuv) @) | Amp(dBuv) | (dBuv) (dB)
0.19948 0.10 0.02 94.74 64.59 -9.85 37.06 54.59 -17.52
0.22723 0.10 0.02 50.88 63.79 -12.91 3111 53.79 -22.69
0.26445 0.10 0.02 47.80 62.73 -14.93 32.43 52.73 -20.30
0.27763 0.10 0.02 44.83 62.35 -17.52 25.86 52.35 -26.50
0.30348 0.10 0.02 43.52 61.61 -18.09 2597 51.61 -25.64
10.3427 0.32 0.19 40.70 60.00 -19.30 34.38 50.00 -15.62
10.9525 0.33 0.20 48.19 60.00 -11.81 43.58 50.00 -6.42
11.0864 0.33 0.21 48.16 60.00 -11.84 43.51 50.00 -6.49
14.1579 0.38 0.28 47.28 60.00 -12.72 42.09 50.00 -7.91
14.2235 0.39 0.28 46.94 60.00 -13.06 41.54 50.00 -8.46
CISPR22 Class B = E:Ej::ﬁf
International Standards Laboratory Conduction 02 = ,lm:ﬂj':
Neutral Class B Test Graph - rT.é E::g
% LU
£ mef
E 200 4

rﬂU.ﬂl—. I.I]=M noR IW.:\]M
Frequency (Hz )
Temperature (C}: 22
10:32:12 AW, Thursday, April 08, 2004 Humidity (%): 56

* NOTE:  Duringthetest, 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.
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)]

5.2.1 Test Procedure
The Tranamitter output of EUT was connected to the spectrum andyzer. The 6 dB bandwidth of the

fundamenta frequency was measured. The setting of spectrum andyzer is asfollows

Equipment mode

Spectrum analyzer

Detector function Peak mode
RBW 100KHz
VBW 100KHz
522 Test Setup
Spectrum
EUT Analyzer
523 Test Data:
6dB Bandwidth
Temp. (deg. C): 25
. Mailes .
Test Engr: Hsieh Humidity (%): 50
Chennel | Frequency 6dB Limit Pass/Fail
Bandwidth
(MH2) (MH2) (MH2)
1 2412 12.36 05 Pass
6 2437 118 05 Pass
11 2462 12.08 05 Pass

International Standards L aboratory

Report Number: 04L RO18FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 1133,113c;BSMI:SL 2-IN-E-0037;SL 2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997




-71- FCC ID:NKRCM9

Channel 1:
REF 20.0 dBm DL 6.0 dB MKR 2.41132 GHz
10dB/ A_View Posi B_Blank Posi 6.00 dB
¥indow
WINDOW WIDTITH e
12.36 IMH=2 iy
[ DN | OFF
e W o T ¥ T L T 4
PIRLES bl Window
;’ﬂﬂr hﬂ“%m Position
f,ﬁ R\ 5
Window
f \'k Width
g Window
Sweep
OH |IIIFF
7 Marker
CENTER 2.41200 GHz SPAN 20.00 HHz Couple
#*RBY 100 kHz *VBW 100 kHz *SWP 1.0 5 *ATT 30dB W'F
Channel 6:
REF 20.0 dBm DL 6.0 dB MKR 2.43760 GHz
1048/ A_Hax Posi  B_Blank Posi 6.00 dB
Window
WINDOW WIDTH T
11.880 MH= ity
" ["ON | OFF
e o AT T Y T
; Window
;”wd#ﬁ Yhﬂ”mm Position
\‘-L\\ 3
/ Window
/ \‘\ Width
5 Window
Sweep
OH |I]FF
7 Marker
CENTER 2.43700 GHz SPAH 20.00 MHz Couple
#RBYW 100 kHz #VBW 100 kHz #*SWP 1.0 s #*ATT 30dB W'W
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Channdl 11
REF 20.0 dBm DL 6.0 dB MKR 2Z.46262 GHz
104B/ A Miew Posi B_Blank Posi 6.01 dB
Window
WINDOW WIDTH T
12.08 [MH= iy
[ DN | OFF

#NMH'WWWM'V‘VJWWH Lo UL z N
Window
N Position
! "
f"/ iR
Window
jr mﬂ\ Width

£ Window
Sweep

ON_[[OFF

T MHarker
CEHTER 2.46200 GHz SP&H 20.00 HHz Couple

*RBYW 100 kHz *VBW 100 kHz #*5WP 1.0 s #ATT 30dB OH IF
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5.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

5.3.1 Test Procedure

The Tranamitter output of EUT was connected to the peak power andyzer.

532 Test Setup

EUT Peak Power
Analyzer
5.3.3 Test Data
Maximum Peak Output Power
Temp. (deg. C): 25
. Mailes o
Test Engr: Hsieh Humidity (%): 50
Frequenc Analyzer Cable Loss ek Power | Peak Power
Channel f&hz) Y| Reading ) Output | Output | Limit(dBm) | Pass/Fail
(dBm) (mw) (dBm)
1 2412 21.499 11 181.93 22599 30 Pass
6 2437 21.624 11 187.24 22724 30 Pass
1 2462 21.624 11 187.24 22724 30 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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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 measurement distance of 3 meters.
The EUT was placed on a nonconductive table 80cm above ground.

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

5.4.2 Tes Procedure

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

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also andyzed in details by
operaing the spectrum andyzer and/or EMI receiver in quas-peak mode to determine the precise
amplitude of the emissons. 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 emissions were also analyzed in details by operating the spectrum analyzer and/or EMI

receiver in peak mode to determine the precise amplitude of the emission. While doing so, the interconnecting cables
and major parts of the system were moved around, the antenna height was varied between one and four meters, its
polarization was varied between vertical and horizontal, and the turntable was slowly rotated, to maximize the

emission. During test the EMI receiver and spectrum was setup according to EMI Receiver/Spectrum Analyzer

Configuration.

For thetest of 2™ to 10" harmonics frequencies , the equipment setup was also refer to EMI Receiver/Spectrum
Analyzer Configuration. The frequencies were tested using Peak mode first, if the test data is higher than the
emissions limit, an additional measurement using 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: Quasi-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
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54.4 Test Data(30MHz — 1GH2):

30M —1GHz Open Field Radiated Emissions (Horizontal) Channd 1, 6, 11

Operator: MailesHsieh
Humidity (%): 46
Temperature (C): 25

Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB cm deg
90.84 2245 | 10.27 3.02 0.00 35.73 43.50 -1.77 200.00 | 140.00

198.78 2494 8.86 418 0.00 37.98 43.50 -5.52 150.00 | 346.00
231.76 27.17 9.21 448 0.00 40.87 46.00 -5.13 200.00 29.00
298.69 2110 | 1357 4.69 0.00 39.37 46.00 -6.63 100.00 | 175.00
365.62 22.66 14.83 5.08 0.00 4257 46.00 -343 250.00 | 173.00
398.6 19.57 15.95 531 0.00 40.83 46.00 -5.17 100.00 | 239.00
431.58 1891 16.25 561 0.00 40.77 46.00 -5.23 150.00 | 157.00
465.53 15.27 16.80 5.88 0.00 37.95 46.00 -8.05 100.00 9.00
564.47 13.97 19.04 6.57 0.00 39.58 46.00 -6.42 100.00 | 305.00
864.2 8.76 2054 8.24 0.00 37.54 46.00 -8.46 100.00 | 124.00

30M —1GHz OpenFidld Radiated Emissons (Vertical) Channel 1, 6, 11

Operator: MailesHsieh
Humidity (%): 46
Temperature (C): 25

Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB cm deg
136.7 17.95 10.73 3 0.00 32.22 43.50 -11.28 | 200.00 | 242.00

364.65 15.38 14.80 5.07 0.00 35.25 46.00 -10.75 | 200.00 176.00
431.58 12.89 16.25 561 0.00 34.75 46.00 -11.25 100.00 | 203.00
469.41 13.09 16.90 5.89 0.00 35.89 46.00 -10.11 150.00 192.00
49754 12.74 1764 6.04 0.00 36.41 46.00 -9.59 100.00 21.00
643.04 7.62 19.07 7.00 0.00 33.70 46.00 -12.30 | 200.00 | 262.00
652.74 14.39 19.09 7.05 0.00 40.53 46.00 -5.47 100.00 | 225.00
661.47 8.12 19.08 7.07 0.00 34.27 46.00 -11.73 100.00 | 242.00
764.29 5.61 20.07 7.64 0.00 33.32 46.00 -12.68 100.00 | 209.00
864.2 457 20.54 8.24 0.00 33.35 46.00 -12.65 100.00 143.00
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 testall 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 Loss- Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit
All frequenciesfrom 30MHz to 1GHz have been tested
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1GHz~ 25 GHz (Horizontal), Channd 1: 2412 MHz

Operator: MailesHsieh

FCC ID:NKRCM9

RBW: 1 MHz

Humidity (%): 46
Temperature (C): 25

Frequency | Rx R | Ant_ F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(PK). (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB cm deg
144955 | 66.46 | 26.57 181 46.20 48.64 54.00 -5.36 101 81
154945 | 64.15 | 27.22 1.87 46.22 47.01 54.00 -6.99 101 74
235115 | 6296 | 30.93 261 46.21 50.29 54.00 -3.71 101 153
375524 | 51.73 | 3186 212 46.37 39.34 54.00 -14.66 102 163
4821.68 | 4652 | 34.92 128 46.88 35.83 54.00 -18.17 100 18
723377 | 4921 | 3947 3.15 46.21 45.63 54.00 -8.37 101 143
1GHz~ 25 GHz (Vertical), Channd 1. 2412 MHz

Operator: MailesHsieh RBW: 1 MHz

Humidity (%): 46

Temperature (C): 25

Frequency | RX R. | Ant_ F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(k) (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuV/m dB cm deg
179421 | 6352 | 29.27 2.00 46.21 48.59 54.00 -541 100 57
276823 | 5651 | 3101 2.82 46.41 43.93 54.00 -10.07 102 284
3758.74 | 56.38 | 31.86 212 46.37 44.00 54.00 -10.00 102 162
4821.68 | 5285 | 34.92 128 46.88 4217 54.00 -11.83 100 18
723377 | 54.27 | 3947 3.15 46.21 50.69 54.00 -331 101 143
9643.36 | 3757 | 4058 3.17 42.07 39.25 54.00 -14.75 102 7

Note:

“ * " Fundamental Frequency
“*%7: Not in the restricted band, Limit level=Fundamental Emission-20dB
“ pk”: peak reading

“av”: average reading

“---*: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit- 6 dB

Margin=Corrected Amplitude— Limit

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.
All frequenciesfrom 1GHz to 25 GHz have been tested.
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1GHz~ 25 GHz (Horizontal) , Channd 6: 2437 MHz

Operator: MailesHsieh

FCC ID:NKRCM9

RBW: 1 MHz

Humidity (%): 46
Temperature (C): 25

Frequency | Rx R. | Ant_F. | Cab_ L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(k) (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m dB cm deg
119730 | 60.35 | 2541 163 46.09 41.31 54.00 -12.69 102 98
1796.70 | 5825 | 29.29 2.00 46.21 43.33 54.00 -10.67 100 57
375175 | 5224 | 3185 212 46.38 39.84 54.00 -14.16 102 164
4870.63 | 4854 | 3511 125 46.93 37.97 54.00 -16.03 100 13
730569 | 47.02 39.59 3.20 46.18 43.62 54.00 -10.38 101 14
974525 | 3597 | 40.36 3.13 41.81 37.65 54.00 -16.35 102 5
1GHz~25 GHz (Vertical), Channd 6: 2437 MHz

Operator: MailesHsieh RBW: 1 MHz

Humidity (%): 46

Temperature (C): 25

Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(k) (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB cm deg
2388.61 58.83 30.92 2.66 46.21 46.20 54.00 -7.80 101 165
2770.73 52.88 31.01 2.82 46.41 40.29 54.00 -13.71 102 285
4870.63 54.13 35.11 125 46.93 43.56 54.00 -10.44 100 13
7311.69 53.89 39.60 3.20 46.17 50.52 54.00 -3.48 101 155
974525 | 3877 | 40.36 3.13 41.81 40.46 54.00 -13.54 102 5
121728 | 3551 | 42.09 371 42.81 38.50 54.00 -15.50 100 130

Note:

“* " Fundamental Frequency
“x*7: Not in the restricted band, Limit level=Fundamental Emission-20dB
“ pk”: peak reading

“av”: average reading
“---“: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit- 6 dB

Margin=Corrected Amplitude— Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below thelimit.

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

Operator: MailesHsieh

FCC ID:NKRCM9

RBW: 1 MHz

Humidity (%): 46
Temperature (C): 25

Frequency | Rx R | Ant_F. | Cab_L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(PK). (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m dB cm deg
119730 | 60.36 | 2541 163 46.09 41.31 54.00 -12.69 102 98
1716.78 5742 | 28.62 196 46.21 41.79 54.00 -12.21 101 63
1796.70 | 56.60 | 29.29 2.00 46.21 41.69 54.00 -12.31 100 57
220380 | 5248 | 30.96 240 46.20 39.64 54.00 -14.36 101 107
492308 | 4705 | 3531 123 46.97 36.62 54.00 -17.38 100 8
738362 | 4746 | 39.71 3.25 46.14 44.28 54.00 -9.72 101 165

1GHz~ 25 GHz (Vertical), Channd 11: 2462 MHz
Operator: MailesHsieh RBW: 1 MHz
Humidity (%): 46
Temperature (C): 25
Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(k) (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB cm deg
1794.21 62.69 290.27 2.00 46.21 47.75 54.00 -6.25 100 57
2388.61 58.81 30.92 2.66 46.21 46.19 54.00 -7.81 101 165
2423.58 56.18 30.92 271 46.21 43.60 54.00 -10.40 101 176
2085.51 54.16 31.09 2.82 46.57 4151 54.00 -12.49 103 352
4923.08 5204 | 3531 123 46.97 41.60 54.00 -12.40 100 8
7383.62 54.08 39.71 3.25 46.14 50.90 54.00 -3.10 101 165

Note:

“* " Fundamental Frequency
“x*7: Not in the restricted band, Limit level=Fundamental Emission-20dB
“ pk”: peak reading

“av”: average reading
“---“: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit- 6 dB

Margin=Corrected Amplitude— Limit
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.

All frequenciesfrom 1GHz to 25 GHz have been tested.
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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 analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100KHz
Center frequency: 24GHz, 2.4835GHz.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum Hold function is
completed
3. Find the next peak frequency outside the operation frequency band

55.2 Test Setup (Conducted)

Spectrum
EUT Analyzer

553 Test Data:
Table Band Edge measurement (Conducted)
Temp. (deg. C): 25
i Mailes .
Test Engr: Hsieh Humidity (%): 50
Channel Frequency | Spectrum Carrier - Pass/Fail
Reading Outsideband
Limit: >20dB
(MH2) (dBuv) (dB)
1 24126 117.21
Outside band 2397 8391 333 Pass
1 2462.6 11712
Outside band 24765 85.6 3152 Pass

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

REF 127.0 dBupV MKR 2.4126 GH=z
10dB/ A View Posi B_Blank Posi 117.21 dBuV
HKR Setup
MARKER o
2.48126 GHZz 1 il
JH\ [

z
Marker
O
3
/ \ Marker
F§NW{ mﬁ OFF
£

Active

jA W

7
CENTER 2.3750 GHz SPAH 100.0 MHz Reset
#RBYW 100 kHz *VBW 100 kHz *SWP 200 ms *ATT 30dB barker:

Band Edge Conducted M easurement

REF 127.0 dBuV HMER 2.4626 GHz
10dB/ A View Posi B_Blank Posi 117 .12 dBu¥
HKR Setup
MARKER L g
2.486826 GHgz il

1 —
/ \I Harker

ON

[, T
5’ \{0@-\\ OFF

4 :

\- % fctive
3
Wﬂk Marker
W‘l
R P LN RTRONS MO
7

CENTER 2.5000 GHz SPAN 100.0 MHz Reset
*RBY 100 kHz #VBW 100 kHz *SWP 200 ms *ATT 30dB Marker
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5.5.4 Test Procedure (Radiated)

1

W

5.

Antenna and Turntable test procedure same as Radiated Emission Measurement.
Equipment mode: Spectrum analyzer

Detector function: Peak mode

SPAN: 100MHz

RBW: 1M Hz

VBW: 1IMHz

Center frequency: 2.395GHz, 2.48GHz.

Using Peak Searchto read the peak power of Carrier frequencies after MaximumHold function is completed.
Find the next peak frequency outside the operation frequency band

For peak frequency emission level measurement in Restricted Band ,

Change RBW: 1IMHz

VBW: 10Hz

Span: 100MHz.

Get the spectrum reading after MaximumHold function is compl eted.

5.5.5 Test Setup (Radiated)
Same as Radiated Emission Measurement
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5.5.6 Test Data
Table Band Edge measurement (Radiated)

Temp. (deg. C): 25
Mailes -
. 0 .
Test Engr: Hsieh Humidity (%6): 50
Channel | Frequency | Spectrum | Correction | Emission | dBc( Limit: Limit Equip. Pass
(MH2) Reading Factor Level >20dBc) | (dBuv/m) Setup or
(dBuv)
(dB/m) (dBuv/m) VBW Fall
1(peskmode) 24109 79.27 311 110.37 1IMHz
Outside 23974 51.34 311 8244 2793 1IMHz Pass
band
1(average 2412.8 71.06 311 102.16 10Hz
mode)
Restricted 2386.8 18.95 311 50.05 %) 10Hz Pass
band
11(peak 2460.7 83.27 311 114.37 IMHz
mode)
Outside 2477.2 52.13 311 83.23 3114 1IMHz Pass
band
11(average 2461.3 7048 311 101.58 10Hz
mode)
Restricted 2487.2 20.69 311 51.79 A 10Hz Pass
band
Note:
The Spectrum plot of emission level measurement in Restricted band is attached.
Emission Level=Spectrum Reading+Correction Factor
Correction Factor=Antenna Factor+cable |loss—amplifier gain
Both Horizontal and Vertical polarizaion have been tested and the worst datais listed above.
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HC LAB:NVLAP:200234-0;VCCI: R-341,C-354,NEMKO:ELA 113a,113c;BSMI:SL 2-IN-E-0037;SL 2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL 2-IN-E-0013;CNLA:0997



-83- FCC ID:NKRCM9

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 1)

REF 81.0 dBuV MKR 2.4109 GHz
10dB/ A _View Posi B_Blank Horm 79.27 dBpV
LOF 4 HKR Setup
MARKER /Jw L
2:.4109 GH= \ R
\ ||
z
{ \ Marker
2 OH
rw 07
Harker

; / OFF
IR Wi

i
CENTER 2.3750 GHz SPAN 100.0 HHz Reset
#RBW 1 MHz  *VBW 1 WHz  *SWP 200 ms *ATT O dB Harker
Preamp

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Channdl 1)

REF 81.0 dBuV MKR 2.4128 GHz
10dB/ A _View Posi B_Blank HNorm 71.06 dBp¥
LOF] HKR Setup
MARKER L e
2.4128 GH=e 1 i
/,f s \\\ [ 1
z
/ \ Marker
OH
/ o
,%\ \ Marker
i OFF
4
/ fictive
4 Marker
NG
i - i
i
CENTER 2.3750 GHz SPAN 100.0 MHz Reset
*RBYW 1 WHz *VBW 10 Hz SWP 20 s *4TT 0 dB Harker
Preamp
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channd 11)

REF 91.0 dBp¥ MKR 2.4607 GHz
10dB/ A_View Posi B_Blank HNorm 83.27 dBu¥
LOF] : HKR Setup
MARKER € o
2. 8607 GHE el
[—
z
Marker
OH
3
/ \ = Marker
Y Ui OFF
£
4
\gffk Active
i *“"w Harker
MW‘EMMW A
7
CENTER 2.5000 GHz SPAN 100.0 MHz Fesct
#RBY 1 MH=z #YBY 1 MH=z #5WP 200 ms  #ATT 10d4B Marker
Preanp
Band Edge measurement for radiated emission in Ristricted Band(Radiated)
Average Mode (Channd 11)
REF 81.0 dBp¥ MKR 2.4613 GHz
10dB/ A_View Posi B_Blank Posi 70.48 dBu¥
LOF] HKR Setup
MARKER L
2.484613 GHE il
L =
z
Marker
OH

| | :
Marker
&;5\\ OFF

4
Active
\%_/g\ Harker
"“-*-n__v_..—-.__________ﬂ____“_‘_
7
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
*RBW 1 MHz *YBW 10 Hz SWP 20 5 *ATT 0 dB Harker
Preanp
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5.6 RF Exposure M easurement [Section 15.247(b)(4) & 1.1307(b)]
See MPE report
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5.7 DSSS Peak Power Spectral Density [Section 15.247(d) ]

5.7.1 Test Procedure

1 The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN:1.5MHz
RBW: 3KHz
VBW: 30KHz
Center frequency: fundamental frequency tested.
Sweep time= 500 sec.
2 Using Peak Search to read the peak power after MaximumHold function is completed.
5.7.2 Test Setup
Spectrum
EUT Analyzer
5.7.3 Test Data
Maximum Peak Output Power Density
Temp. (deg. C): 25
Mailes -
. 0/)*
Test Engr: Hsieh Humidity (%): 50
Chennel | Freqguency Spectrum CableLoss | Peak Power Limit Pass/Fail
(MH2) Reading (dB) Output (dBm/3KH2)
(dBm/3KH2)
(dBm/3KHz)
1 2412 -2.27 11 -117 8 Pass
6 2437 -243 11 -1.33 Pass
11 2462 -2.37 11 -1.27 8 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Channel 1
REF 20.0 dBm HKR 2.414011 GHz
1048/ A _View Posi  B_Blank Horm =2.27 dBmn
Trace fA
MARKER 1
2.48414011 GH=z Write A
z
'rr View &
4 nh\'mw ¥ ¥ %MTH\MM IM‘illh
=
Blank &
4
Max Hold
A
5
Detector
Mormsl
&
Trc Henu
A B |
T
CENTER 2.413925 GH=z SPAN 1.500 HMHz 1/2 .more
*RBY 3 kH=z #VBYW 30 kH=z *¥5WP 500 s *ATT 3048
Channel 6
REF 20.0 dBm HKR 2.435423 GHz
1048/ A _View Posi  B_Blank Horm =2.43 dBm
Trace A
MARKER 1
2.435423 GH= Write A
z
E
View A
_____ . WMWMWWM%MMW
=
Blank #
4
Max Hold
A
-3
Detector
[ Hormal |
&
Trc Henu
A~ B |
T
CENTER 2.435420 GHz SPAN 1.500 MHz 1/2 . more
*RBY 3 kH=z #VBYW 30 kH=z *#5WP 500 s *ATT 3048
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Channel 11
REF 20.0 dBm HER 2.461111 GHz
1048/ A _View Posi  B_Blank Horm =2.37 dBn
Trace fA
MARKER 1
2.461111 GH=z Write A
z
View &
mwwwwﬁmmmwwwm
=
Blank &
4
Max Hold
[
5
Detector
[Hormal |
&
Trc Henu
Fa—[ B |
7
CENTER 2.461775 GHz SPAN 1.500 MHz 1/2 .more
*RBY 3 kH=z #VBYW 30 kH=z *¥5WP 500 s *ATT 3048
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6. TEST RESULTS (802.11g)
6.1 Powerline Conducted Emissions [Section 15.207]

6.1.1 EUT Configuration

Theconducted emission test setupsarein accordancewith Figs9, 10(a) and 10(b) of ANSI C63.4-2001, CFR 47 Part 15
Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR 22:1993/A1:1995/A2:1996.

TheEUT wasset up on the non-conductivetablethat is 1.0 by 1.5 meter, 80cm above ground. Thewall of the shielded
room was located 40cm to the rear of the EUT.

Power tothe EUT was provided through the LISN. Theimpedancevs. frequency characteristic of theLISN iscomplied
with thelimit shown on thefigure 1 of ANSI C63.4-2001.

Bothlines(neutral and hot) were connectedtotheLISN in series at testing. A coaxial-type connector which provides
one 50 ohms terminating impedance was provided for connecting the test instrument. The excess|ength 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 made to the configuration, or modifications made to the EUT, during testing are noted in the following
test record.

If the EUT isaPersonal Computer or aperiphera of personal computer, and the personal computer has
an auxiliay AC outlet which can be used for providing power to an externd monitor, then dl
measurementswill be madewith the monitor power from first the computer-mounted AC outlet and then
afloor-mounted AC outlet.

6.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. The main power line conducted
EMI tests wererun on the hot and neutral conductors of the power cord and the resultswere recorded. The effect of
varying the position of the interface cables has been investigated to find the configuration that produces maximum
emission.

At the frequencies where the peak values of the emissions were higher than 6di3 below the applicable limits, the
emissions were also measured with the quasi-peak detectors. At the frequencies where the quasi-peak values of the
emissions were higher than 6df3 below the applicable average limits, the emissions were also measured with the
average detectors.

The highest emissions were analyzed in detail s by operating the spectrum analyzer in fixed tuned mode to determine
the nature of the emissions and to provide information which could be useful in reducing their amplitude.

6.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range 150 KHz--30MHz
Detector Function Quasi-Peak/Average
Bandwidth (RBW) 9KHz
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Power Line Conducted Emissions (Hot) Channd 1, 6, 11

Operator: Mailes Hsieh
Temperature (C): 22

10:11:36 AM, Thursday, April 08, 2004

Humidity (%): 56

Fregquency LISN Cable QP Corrct. QPLimit QP AVE Caorrct. AVE AVE
Loss Loss Margin Limit Margin

MHz (dB) (dB) Amp.(dBuV) (dBuv) (dB) Amp.(dBuV) (dBuwv) (dB)
0.53828 0.12 0.03 30.44 56.00 -25.56 27.36 46.00 -18.64
0.6683 0.14 0.04 32.66 56.00 -23.34 30.64 46.00 -15.36
0.73431 0.16 0.05 3114 56.00 -24.86 28.12 46.00 -17.88
0.86946 0.18 0.06 33.28 56.00 -22.72 30.88 46.00 -15.12
0.93993 0.19 0.07 29.46 56.00 -26.54 24.31 46.00 -21.69

10.9046 0.55 0.20 47.46 60.00 -12.54 43.01 50.00 -6.99

13.9134 0.66 0.27 47.69 60.00 -12.31 42.33 50.00 -1.67
14.2884 0.67 0.28 38.92 60.00 -21.08 32.35 50.00 -17.65
14.4344 0.68 0.29 41.35 60.00 -18.65 34.07 50.00 -15.93
14.6037 0.69 0.29 38.30 60.00 -21.70 3174 50.00 -18.26

[— Lmit_aF|

Amplitude { dBuV )
&

2004+

1008 4

CISPR22 Class B

International Standards Laboratory Conduction 02
Phase Class B Test Graph

— Bandi_1
— Eand2_i
— LimIt_av
* PK Fead
% QP Read
4 AWG Rea

[
ok

1
T
LiM

10:11:36 AM, Thursday, April 08, 2004

|
T
L]

Frequency (Hz )

|
1
loa.am

Temperature (C): 22

Humidity (%): 56
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Power Line Conducted Emissions (Neutral) Channdl 1, 6, 11
Operator: MailesHsieh
Temperature (C): 22

10:22:33 AM, Thursday, April 08, 2004 Humidity (%): 56
Frequency LISN Cable QP Corrct. QP Limit QP AVE Corrct. AVE AVE
Loss Loss Margin Limit Margin
MHz (dB) @) | Amp(dBuv) | (dBwv) @) | Amp(dBuv) | (dBuv) (dB)
0.19138 0.10 0.02 55.21 64.82 -9.61 37.26 54.82 -17.56
0.22916 0.10 0.02 49.56 63.74 -14.18 29.72 53.74 -24.02
0.29223 0.10 0.02 42.60 61.94 -19.34 22.29 51.94 -29.65
0.45818 0.11 0.03 33.43 57.19 -23.77 16.38 47.19 -30.82
0.482 0.11 0.03 33.04 56.51 -23.47 14.85 46.51 -31.67
10.491 0.32 0.19 48.06 60.00 -11.94 43.70 50.00 -6.30
10.9588 0.33 0.20 48.22 60.00 -11.78 43.60 50.00 -6.40
11.0265 0.33 0.20 48.04 60.00 -11.96 43.63 50.00 -6.37
11.1362 0.33 0.21 38.20 60.00 -21.80 31.09 50.00 -18.91
14.2993 0.39 0.28 47.25 60.00 -12.75 42.02 50.00 -7.98
CISPR22 Class B = E:Ej::ﬁf
International Standards Laboratory Conduction 02 = ,lm:ﬂj':
Neutral Class B Test Graph - rT.é E::g
% LU
£ mef
E 200 4

rﬂU.ﬂl—. I.I]=M noR IW.:\]M
Frequency (Hz )
Temperature (C}: 22
10:22:33 AW, Thursday, April 08, 2004 Humidity (%): 56

* NOTE:  Duringthetest, 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.
Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit

International Standards L aboratory Report Number: 04LRO18FC

HC LAB:NVLAP:200234-0;VCCI: R-341,C-354,NEMKO:ELA 113a,113c;BSMI:SL 2-IN-E-0037;SL 2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL 2-IN-E-0013;CNLA:0997




-92-

FCC ID:NKRCM9

6.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

6.2.1 Test Procedure
The Transmitter output of EUT was connected to the spectrum andyzer. The 6 dB bandwidth of the

fundamentd frequency was measured. The setting of spectrum anayzer is asfollows

Equipment mode

Spectrum analyzer

Detector function Peak mode
RBW 100KHz
VBW 100KHz
6.2.2 Test Setup
Spectrum
EUT Analyzer
6.2.3 Test Data:
6dB Bandwidth
Temp. (deg. C): 25
. Mailes .
Test Engr: Hsieh Humidity (%): 50
Chennel | Frequency 6dB Limit Pass/Fail
Bandwidth
(MH2) (MH2) (MH2)
1 2412 16.36 05 Pass
6 2437 164 05 Pass
11 2462 164 05 Pass
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Channel 1:
REF 20.0 dBm DL 6.0 dB MKR 2.41698 GHz
10dB/ A_View Posi B_Blank Posi 6.00 dB
¥indow
WINDOW WIDTH i
16.36 MH=z iy
[ DN | OFF
n Window
L e e[ o O Vo I Position
Tal
J Window
N"’JJ M\ Width
g Window
Sweep
OH |l]FF
7 Marker
CENTER 2.41200 GHz SPAN 20.00 HHz Couple
#*BBY 100 kHz *VBW 100 kHz *SWP 1.0 s *ATT 30d4B W'F
Channel 6:
REF 20.0 dBm DL 6.0 dB MKR 2.43074 GHz
1048/ A View Posi  B_Blank Posi 6.00 dB
Window
WINDOW WIDTH i
16480 MH= ity
[FOn— | OFF |
= Window
Lt hien L loaondbandonbon | sl eatint Lon gl Ll J'pmx‘ﬁ,.ﬂ, Position
g
fu L Window
M Lh'\“-\ Width
5 Window
Sweep
OH |I]FF
7 Marker
CENTER 2.43700 GHz SPAH 20.00 MH=z Couple
#RBY 100 kHz #VBW 100 kHz #SWP 1.0 s *4TT 30dB W'W
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Channdl 11
REF 20.0 dBm DL 6.0 dB MKR 2.455%72 GHz
104B/ A Miew Posi B_Blank Posi 6.00 dB
¥indow
WINDOW WIDTH T
16.40 MH= iy
[ DN | OFF
= Window
T T Position
!
J Window
dﬂﬁmﬁ Width
£ Window
Sweep
OH |DFF
T MHarker
CENTER 2.46200 GHz SPAN 20.00 MHz Couple
#RBY 100 kHz #VBW 100 kHz #*SWP 1.0 s *4TT 30d4B rTﬁr_rﬁFF'
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6.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

6.3.1 Test Procedure

The Transmitter output of EUT was connected to the peak power analyzer.

6.3.2 Test Setup

EUT Peak Power
Analyzer
6.3.3 Test Data
Maximum Peak Output Power
Temp. (deg. C): 25
. Mailes 0.
Test Engr: Hsieh Humidity (%): 50
Channel | Frequency | Analyzer | Cable Loss | Peak Power | Peak Power | Limit (dBm) Pass/Fail
(Mhz) Reading (dB) Output Output
(dBm) (mw) (dBm)
1 2412 21781 11 194.13 22881 30 Pass
6 2437 21531 11 183.27 22631 30 Pass
1 2462 21812 11 19552 22912 30 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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6.4 Radiated Emission Measurement [Section [15.247(c)(4)]

6.4.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement 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.

6.4.2 Tes Procedure

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

30M to 1GHz: The highest emissons between 30 MHz to 1000 MHz were also analyzed in details by
operating the spectrum andyzer and/or EMI receiver in quas-peak mode to determine the precise
amplitude of the emissions. While doing so, the interconnecting cables and major 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 emission.

1GHz — 25GHz The highest emissions were also analyzed in details by operating the spectrum analyzer and/or EMI

receiver in peak mode to determine the precise amplitude of the emission. While doing so, the interconnecting cables
and major parts of the system were moved around, the antenna height was varied between one and four meters, its
polarization was varied between vertical and horizontal, and the turntable was slowly rotated, to maximize the

emission. During test the EMI receiver and spectrum was setup according to EMI Receiver/Spectrum Analyzer

Configuration.

For thetest of 2™ to 10" harmonics frequencies , the equipment setup was also refer to EMI Receiver/Spectrum
Analyzer Configuration. The frequencies were tested using Peak mode first, if the test data is higher than the
emissionslimit, an additional measurement using Average mode will be performed and the average reading will be
compared to the limit and record in test report.

6.4.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quasi-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

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

Video Bandwidth (VBW) 10 Hz
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6.44 Test Data(30MHz — 1GH2):

30M —1GHz Open Field Radiated Emissions (Horizontal) Channd 1, 6, 11

Operator: MailesHsieh
Humidity (%): 46
Temperature (C): 25

Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB cm deg
90.84 22.02 10.27 3.02 0.00 35.31 43.50 -8.19 150.00 31.00
198.78 25.45 8.86 418 0.00 38.49 43.50 -5.01 150.00 55.00
232.73 2743 9.33 450 0.00 41.26 46.00 -4.74 200.00 55.00
298.69 21.57 1357 4.69 0.00 39.84 46.00 -6.16 100.00 | 236.00
365.62 22.02 14.83 5.08 0.00 41.92 46.00 -4.08 200.00 | 285.00
397.63 20.39 15.92 5.30 0.00 41.61 46.00 -4.39 100.00 | 301.00
431.58 1885 | 16.25 561 0.00 40.71 46.00 -5.29 150.00 | 219.00
465.53 1470 | 16.80 5.88 0.00 37.38 46.00 -8.62 250.00 31.00
489.78 18.78 17.43 5.99 0.00 42.21 46.00 -3.79 100.00 31.00

563.5 13.73 19.05 6.56 0.00 39.33 46.00 -6.67 100.00 | 170.00

30M —1GHz Open Field Radiated Emissions (Vertical) Channd 1, 6, 11
Operator: MailesHsieh
Humidity (%): 46
Temperature (C): 25

Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB cm deg
133.79 18.07 11.02 3.52 0.00 32.61 43.50 -10.89 | 250.00 | 298.00
364.65 15.85 14.80 5.07 0.00 35.72 46.00 -10.28 100.00 | 266.00
431.58 1348 16.25 561 0.00 3534 46.00 -10.66 100.00 | 266.00
489.78 16.84 17.43 5.99 0.00 40.26 46.00 -5.74 200.00 | 233.00
498.51 13.65 17.66 6.04 0.00 37.35 46.00 -8.65 100.00 | 298.00
643.04 9.86 19.07 7.00 0.00 35.94 46.00 -10.06 100.00 | 282.00
651.77 14.16 19.10 7.04 0.00 40.30 46.00 -5.70 250.00 | 298.00
662.44 8.76 19.08 7.07 0.00 34.90 46.00 -11.10 100.00 | 315.00
696.39 7.79 19.01 7.34 0.00 34.14 46.00 -11.86 150.00 | 315.00
864.2 711 20.54 8.24 0.00 35.89 46.00 -10.11 100.00 68.00
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 testall 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 Loss- Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit
All frequenciesfrom 30MHz to 1GHz have been tested
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6.4.5 Test Data(1GHz—25GH2).

-08-

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

Operator: Mailes Hsieh

FCC ID:NKRCM9

RBW: 1 MHz

Humidity (%): 46
Temperature (C): 25

Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(k) (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB cm deg
145205 | 63.31 | 26.58 181 46.20 45.50 54.00 -8.50 101 81
2366.13 | 57.80 | 30.93 2.63 46.21 45.15 54.00 -8.85 101 158
237113 | 6229 | 30.93 2.64 46.21 49.64 54.00 -4.36 101 160
456294 | 4241 | 3394 1.40 46.66 31.09 54.00 -22.91 101 44
794705 | 39.10 | 4053 3.06 44.00 38.69 54.00 -15.31 100 247
8846.15 | 3855 | 41.15 3.23 42.73 40.19 54.00 -1381 103 56
1GHz~ 25 GHz (Vertical), Channd 1. 2412 MHz

Operator: MailesHsieh RBW: 1 MHz

Humidity (%): 46

Temperature (C): 25

Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(k) (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuV/m dB cm deg
147203 | 6209 | 26.67 182 46.21 44.37 54.00 -9.63 101 79
179920 | 6223 | 2931 2.00 46.21 47.34 54.00 -6.66 100 57
2750.75 | 5652 | 31.00 282 46.40 43.94 54.00 -10.06 102 279
277572 | 6063 | 31.01 2.82 46.41 48.05 54.00 -5.95 102 287
408392 | 51.78 | 3245 2.05 46.19 40.09 54.00 -1391 102 92
723377 | 4275 | 3947 3.15 46.21 39.17 54.00 -14.83 101 143

Note:

“ * " Fundamental Frequency
“**7: Not in the restricted band, Limit level=Fundamental Emission-20dB
“ pk”: peak reading

“av”: average reading
“---*: No meter reading data due to the emission level is smaller than spectrum noiselevel.

The Spectrum noise level+Correction Factor < Limit- 6 dB

Margin=Corrected Amplitude— Limit
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.

All frequenciesfrom 1GHz to 25 GHz have been tested.
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1GHz~ 25 GHz (Horizontal) , Channd 6: 2437 MHz

Operator: MailesHsieh

FCC ID:NKRCM9

RBW: 1 MHz

Humidity (%): 46
Temperature (C): 25

Frequency | Rx R. | Ant_F. | Cab_L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(k) (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m dB cm deg
1469.53 67.60 | 26.66 182 46.21 49.87 54.00 -4.13 101 80
1794.21 56.80 | 29.27 2.00 46.21 41.86 54.00 -12.14 100 57
2396.10 | 59.24 | 30.92 2.67 46.21 46.63 54.00 -1.37 101 167
375524 | 5241 31.86 212 46.37 40.01 54.00 -13.99 102 163
5384.62 | 42.09 35.91 113 47.29 3183 54.00 -22.17 100 110
9769.23 3580 [ 4031 312 41.74 37.49 54.00 -16.51 101 5
1GHz~25 GHz (Vertical), Channd 6: 2437 MHz

Spec: FCCPart 15ClassB & C

Operator: MailesHsieh RBW: 1 MHz

Humidity (%): 46

Temperature (C): 25

Frequency | Rx R | Ant_F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(PK). (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m dB cm deg
1876.62 63.68 | 29.96 204 46.20 49.48 54.00 -4.52 100 52
2388.61 50.93 | 30.92 2.66 46.21 47.31 54.00 -6.69 101 165
3758.74 58.97 | 31.86 212 46.37 46.58 54.00 -742 102 162
4080.42 5408 | 3244 2.05 46.19 42.38 54.00 -11.62 102 92
7305.69 4141 | 3959 3.20 46.18 38.02 54.00 -15.98 101 14
8972.03 38.17 | 4094 3.18 42.83 39.47 54.00 -14.53 103 27

Note:

“* " Fundamental Frequency
“**" Not in the restricted band, Limit level=Fundamental Emission-20dB
“ pk”: peak reading

“av”: average reading

“: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit- 6 dB

Margin=Corrected Amplitude — Limit
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.
All frequenciesfrom 1GHz to 25 GHz have been tested.
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1GHz~ 25 GHz (Horizontal), Channd 11: 2462 MHz

Operator: MailesHsieh

FCC ID:NKRCM9

RBW: 1 MHz

Humidity (%): 46
Temperature (C): 25

Frequency | Rx R. | Ant_F. | Cab_ L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(k) (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m dB cm deg
1222.28 66.01 25.52 1.65 46.10 47.08 54.00 -6.92 102 97
1714.29 65.02 28.60 196 46.21 49.36 54.00 -4.64 101 63
2203.80 | 57.18 30.96 240 46.20 44.33 54.00 -9.67 100 107
407343 50.91 3242 2.06 46.18 39.21 54.00 -14.79 102 93
7383.62 3934 | 39.71 3.25 46.14 36.15 54.00 -17.85 101 165
9775.22 35.80 | 40.29 312 41.73 37.49 54.00 -16.51 101 4

1GHz~ 25 GHz (Vertical), Channd 11: 2462 MHz
Operator: MailesHsieh RBW: 1 MHz
Humidity (%): 46
Temperature (C): 25
Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
(k) (k) (av)

MHz dBuv dB/m dB dB dBuv/m | dBuv/m dB cm deg
1796.70 | 61.84 | 29.29 2.00 46.21 46.93 54.00 -7.07 100 57
212388 | 61.56 | 30.98 2.29 46.20 48.62 54.00 -5.38 100 82
2393.61 59.47 30.92 2.67 46.21 46.85 54.00 -7.15 101 167
4181.82 | 49.17 32.75 1.90 46.29 3753 54.00 -16.47 102 82
737762 | 4340 | 39.70 3.24 46.14 40.20 54.00 -13.80 101 164
925375 | 36.03 | 40.90 3.20 42.65 37.48 54.00 -16.52 102 15

Note:

“* " Fundamental Frequency
“x*7: Not in the restricted band, Limit level=Fundamental Emission-20dB
“ pk”: peak reading

“av”: average reading
“---“: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit- 6 dB

Margin=Corrected Anplitude — Limit
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.

All frequenciesfrom 1GHz to 25 GHz have been tested.
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6.5 Band Edge M easurement

6.5.1 Tes Procedure (Conducted)

1 The transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100KHz
Center frequency: 24GHz, 2.4835GHz.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum Hold function is
completed
3. Find the next peak frequency outside the operation frequency band

6.5.2 Test Setup (Conducted)

Spectrum
EUT Analyzer

6.5.3 Test Data:
Table Band Edge measurement (Conducted)
Temp. (deg. C): 25
i Mailes .
Test Engr: Hsieh Humidity (%): 50
Channel Frequency | Spectrum Carrier - Pass/Fail
Reading Outsideband
Limit; >20dB
(MHz) (dBuv) (dB)
1 24132 108.07
Outside band 2399.7 80.21 27.86 Pass
1 2455.7 10834
Outside band 24742 7861 30.23 Pass

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

REF 117.0 dBpV MKR 2.4132 GHz
104B/ A _View Posi B_Blank Posi 105.07 dBpd
HKR Setup
MARKER o
2.8132 GHz T L pdbiiioionl
YN Bk Hhw g I i
Ll ——
Marker
O

¥ NE
Marker
Jﬂf OFF

ol
fctive
uﬂ*ﬂﬂﬁ Harker
Kb Atk i AR
CENTER 2.3750 GHz SPAH 100.0 MHz Reset
*RBW 100 kHz #VBW 100 kHz *SWP 200 ms *ATT 30dB Marker
Band Edge Conducted M easurement
REF 117.0 dBp¥ MKR 2.4557 GHz
10dB/ 4 View Posi B_Blank Posi 108.84 dBuV
HKR Setup
MARKER L g
244557 GHz i
rwummrm~u¢ [
Harker
k oM
s \% ———
Harker
OFF
fctive
*‘H Marker
MWNW;,_, b g Bt il
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
*RBYW 100 kHz *VBW 100 kHz *SWP 200 ms #ATT 30dB Marker
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6.5.4 Test Procedure (Radiated)

1

W

5.

Antenna and Turntable test procedure same as Radiated Emission M easurement.
Equipment mode: Spectrum analyzer

Detector function: Peak mode

SPAN: 100MHz

RBW: 1M Hz

VBW: 1IMHz

Center frequency: 2.395GHz, 2.48GHz.

Using Peak Searchto read the peak power of Carrier frequencies after MaximumHold function is completed.
Find the next peak frequency outside the operation frequency band

For peak frequency emission level measurement in Restricted Band ,

Change RBW: 1IMHz

VBW: 10Hz

Span: 100MHz.

Get the spectrum reading after MaximumHold function is compl eted.

6.5.5 Test Setup (Radiated)

Same as Radiated Emission Measurement
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6.5.6 Test Data
Table Band Edge measurement (Radiated)

Temp. (deg. C): 25
Mailes -
. 0 .
Test Engr: Hsieh Humidity (%6): 50
Channel | Frequency | Spectrum | Correction | Emission | dBc( Limit: Limit Equip. Pass
(MH2) Reading Factor Level >20dBc) | (dBuv/m) Setup or
(dBuv)
(dB/m) (dBuv/m) VBW Fall
1(peskmode)| 24148 73.19 311 104.29 1IMHz
Outside 2400 5271 311 8381 2048 1IMHz Pass
band
1(average 2405.6 62.16 311 93.26 10Hz
mode)
Restricted 23899 15.77 311 46.87 %) 10Hz Pass
band
11(peak 2464.7 76.8 311 107.9 IMHz
mode)
Outside 24785 46.02 311 7712 30.78 1IMHz Pass
band
11(average 2467.2 65.74 311 96.84 10Hz
mode)
Restricted 2483.6 21.05 311 52.15 A 10Hz Pass
band
Note:
The Spectrum plot of emission level measurement in Restricted band is attached.
Emission Level=Spectrum Reading+Correction Factor
Correction Factor=Antenna Factor+cable |loss—amplifier gain
Both Horizontal and Vertical polarizaion have been tested and the worst datais listed above.
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 1)

REF 81.0 dBuV HKR 2.4148 GHz
10dB/ A _View Posi B_Blank Horm 73.19 dBpV
LOF] : HKR Setup
MARKER L
2.4148 GHe I il
[\

F Harker
7L N e
‘Iﬂ"d‘/ ® Harker
ﬁyf OFF
4 .
bt e

CENTER 2.3750 GHz SPAN 100.0 WHz Reset
#RBY 1 MH= *VBY 1 MHz #5WP 200 ms  *ATT O dB Marker
Preamp
Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Channd 1)
REF 81.0 dBp¥ MKR 2.4056 GHz
10dB/ A _View Posi B_Blank HNorm 62.16 dBu¥
LOF HKR Setup
MARKER il
2.4056 GHgE i
(=i
% . =
{ \ Marker
OH
! BIE
Marker
%/ L\ OFF
Active

}/ Marker

_\_‘_..-—"""
CENTER 2.3750 GHz SPAN 100.0 MHz Reset
#RBW 1 MHz  *VBW 10 Hz SWP 20 s #ATT O dB Marker
Preamp
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channd 11)

REF 81.0 dBpY MKR 2.4647 GHz

10dB/ A_View Posi B_Blank HNorm 76.80 dBu¥

LOF HKR Setup
MARKER L
zfﬁ%ﬁ% GHz il oy
/ 7

2
Marker
OH
Q% o —
A Marker

Iﬁﬁimﬁ OFF
e 4
MM‘M‘L Active

fi 1 Harker
it 3
7
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
*RBW 1 MHz  *VBW 1 MHz _ *SWP 200 ms *ATT O dB Marker
Preanp

Band Edge measurement for radiated emission in Ristricted Band(Radiated)
Average Mode (Channd 11)

REF 81.0 dBuV MKR 2.4672 GHz
10dB/ A_View Posi B_Blank HNorm 65.74 dBu¥
LOF] MKR Setup
MARKER 1
2.40672 GHE el
 — —
e [ —
==
Marker
/ | 5
} ] Harker
)/ 3i\x OFF
4
Active
\g Harker
“‘_,_‘_‘_‘_‘_‘_‘_\_'-‘_‘_‘_“_-__
7
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
*RBYW 1 WHz *VBYW 10 Hz SWP 20 s *ATT 0 dB Marker
Preanp
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6.6 RF Exposure Measurement [Section 15.247(b)(4) & 1.1307(b)]
See MPE report
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6.7 DSSS Peak Power Spectral Density [Section 15.247(d) ]

6.7.1 Test Procedure

1 The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN:1.5MHz
RBW: 3KHz
VBW: 30KHz
Center frequency: fundamental frequency tested.
Sweep time= 500 sec.
2 Using Peak Search to read the peak power after MaximumHold function is completed.
6.7.2 Test Setup
Spectrum
EUT Analyzer
6.7.3 Test Data
Maximum Peak Output Power Density
Temp. (deg. C): 25
Mailes -
. 0/)*
Test Engr: Hsieh Humidity (%): 50
Chennel | Freqguency Spectrum CableLoss | Peak Power Limit Pass/Fail
(MH2) Reading (dB) Output (dBm/3KH2)
(dBm/3KH2)
(dBm/3KHz)
1 2412 -11.34 11 -10.24 8 Pass
6 2437 -11.07 11 -9.97 Pass
1 2462 -9.8 11 -8.7 8 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Channel 1
REF 20.0 dBn MKR 2.409213 GHz
1048/ A _View Posi  B_Blank Horm -11.34 dBm
Trace fA
MARKER 1
2.4809213 GH=z Write A
Z
View &

ey,

Mgyt B

Mﬂm =

Blank &

4
Max Hold

A

5
Detector

Mormal

&
Trc Henu

a8 |

T

CEHTER 2.409210 GHz

#ROW 3 kHz

#VEYW 30 kH=z

#5WP 500 s

SPAH 1.500 MHz
*ATT 30dB

1/2 .more

Channel 6

REF 20.0 dBn

10dB/

A _View Posi

B_Blank Horm

MKR 2.435398 GHz
-11.07 dBn

Trace A

MAR
2.4

KER

30398 GH=Z

1
Write A

View A

Y R ST G R

Blank #

4
Max Hold
A

Detector

Mormal

&
Trc Henu

&~ B |

T

CEHTER 2.435742 GHz

*RBYW 3 kH=z

*BYW 30 kH=z

*SWP 500 s

SPAH 1.500 MHz
*ATT 30dB

1/2 .more
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Channel 11
REF 20.0 dBm HER 2.456990 GHz
1048/ A _View Posi  B_Blank Horm -9.80 dBmn
Trace fA
MARKER 1
2.456990 GH=z Write A
z
View &
g M N R P P i P s
Blank &
4
Max Hold
[
5
Detector
[Hormal |
&
Trc Henu
Fa—[ B |
7
CENTER 2.457865 GHz SPAN 5.000 MHz 1/2 .more
#*RBY 3 kH=z #VBYW 30 kH=z *¥5WP 500 s *ATT 3048
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7. Appendix

7.1 Appendix A: Measurement Procedure for Power line Conducted
Emissions

Themeasurementsare performed in a3.5m x 3.4m x 2.5m shielded room, which referred as Conduction
01 test Site, or a3m x 3m x 2.3m test Ste, which referred as Conduction 02 test Ste. The EUT was
placed on non-conduction 1.0m x 1.5m table, which is 0.8 meters above an earth-grounded.

Power to the EUT was provided through the LISN which has the Impedance (500hm/50uH) vs.
Frequency Characteristic in accordance with the required standard. Power to the LISNs were filtered
to diminate ambient sgnd interference and these filters were bonded to the ground plane. Periphera
equipment required to provide a functiona system (support equipment) for EUT testing was powered
from the second L1SN through aganged, meta power outlet box which isbonded to the ground plane at
the LISN.

If the EUT is supplied with a flexible power cord, the power cord length in excess of the distance
separating the EUT from the LISN shal be folded back and forth at the center of the lead so asto form
abundle not exceeding 40cm in length. If the EUT is provided with a permanently coiled power cord,
bundling of the cord is not required. If the EUT is supplied without a power cord, the EUT shdl be
connected to the LISN by a power cord of the type specified by the manufacturer which shal not be
longer than 1 meter. The excess power cord shall be bundled as described above. If a non-flexible
power cord is provided with the EUT, it shdl be cut to the length necessary to attach the EUT to the
LISN and shall not be bundled.

The interconnecting cables were arranged and moved to get the maximum emisson Both the line of
power cord, hot and neutral, were measured.

The highest emissonswere anayzed in detailsby operating the spectrum andyzer in fixed tuned modeto
determine the nature of the emissions and to provide information which could be useful in reducing their
amplitude.
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7.2 Appendix B: Test Procedure for Radiated Emissions

Preliminary M easurementsin the Anechoic Chamber

The radiated emissons are initidly measured in the anechoic chamber a a measurement distance of 3
meters. Desktop EUT are placed on awooden stand 0.8 meter in height. The measurement antennaiis 3
metersfromthe EUT. Thetest setup in anechoic chamber isthe sameasopenste. Theturntablerotated
360°C. Theantennaheightisvaried from1-2.5m. The primary objective of the radiated measurements
in the anechoic chamber is to identify the frequency spectrum in the absence of the eectromagnetic
environment existing on the open test ste. The frequencies can then be pre-selected on the open test Site
to obtain the corresponding amplitude. Theinitid scan is made with the goectrum analyzer in automatic
sweep mode. The spectrum pesks are then measured manually to determine the exact frequencies.

M easur ements on the Open Site or 10m EM C Chamber

The radiated emissionstest will then be repeated on the open site or 10m EMC chamber to measure the
amplitudes accurately and without the multiple reflections exigting in the shiddded room. The EUT and
support equipment are set up on the turntable of one of the 3 or 10 meter open field Sites. Desktop EUT
are set up on awooden stand 0.8 meter above the ground.

For theinitid measurements, the receiving antennaiis varied from 1-4 meter height and is changed in the
vertica plane from vertica to horizonta polarization at each frequency. Both reading are recorded with
the quas-peak detector with 120K Hz bandwidth. For frequency between 30 MHz and 1000MHz, the
reading is recorded with peak detector or quas-peak detector. For frequency above 1 GHz, the
reading is recorded with peak detector or average detector with 1 MHz bandwidth.

At the highest amplitudes observed, the EUT isrotated in the horizonta plane while changing the antenna
polarization in the vertical plane to maximize the reading. The interconnecting cables were arranged and
moved to get themaximumemisson Once the maximum reading is obtained, the antenna eevation and
polarization will be varied between specified limits to maximize the readings.
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7.3 Appendix C: Test Equipment

7.3.1 Test Equipment List

FCC ID:NKRCM9

L ocation Equipment Name Brand M odel S/IN Last Cal. Date |Next Cal. Date
Conduction Coaxia Cable 1F-C2 Harbourindustr|RG400 1FC2 06/02/2003 06/02/2004
ies
Conduction  [Digital MicroLife HT-2126G ISL-Conductio |12/04/2002 12/04/2004
Hygro-Thermometer n02
Conduct
Conduction EMI Receiver 03 HP 85460A 3448A00209 |01/08/2004 01/08/2005
Conduction LISN 01 R&S ESH2-Z5 890485/013 04/30/2003 04/30/2004
Conduction LISN 04 EMCO 3810/2 9604-1429 12/18/2003 12/18/2004
Radiation BILOG Antenna 08 Schaffner CBL6112B 2756 06/03/2003 06/03/2004
Radiation Coaxial Cable Chmb Belden RG-8/U Chmb 02-10M {09/09/2003 09/09/2004
02-10M
Radiation Microwave Cable Chmb |HUBER+SUHN|Sucoflex 103 |42731/3 & 03/17/2004 03/17/2005
023M ERAG. 42729/3
Radiation Digital MicroLife HT-2126G Chmb 02 12/04/2002 12/04/2004
Hygro-Thermometer
Chmb 02
Radiation EMI Receiver 02 HP 85460A 3448A00183  |10/02/2003 10/02/2004
Radiation EMI Receiver 04 AFJ ER55CR 55390143233 | 05/20/2003 05/20/2004
Radiation Spectrum Analyzer 13 [Advantest R3132 121200411 02/12/2004 02/12/2005
Rad. Above |Horn Antenna02 ComPower AH-118 10088 02/17/2004 02/17/2005
1Ghz
Rad. Above |Horn Antenna04 ComPower AH-826 081-001 01/07/2004 01/07/2005
1Ghz
Rad. Above |Horn Antenna05 ComPower AH-640 100A 09/18/2003 09/18/2005
1Ghz
Rad. Above |Microwave Cable RF HUBER+SUHN| Sucoflex 102 (22139 /2 02/17/2004 02/17/2005
1Ghz SK-01 ERAG.
Rad. Above |Peak Power Analyzer |HP 8990A 3621A01269 |01/02/2004 01/02/2005
1Ghz
Rad. Above |Power Sensor Radar HP 84815A 3318A01828 |01/02/2004 01/02/2006
1Ghz
Rad. Spurious |Power Meter 01 HP 438A 3513U06187  |01/07/2004 01/07/2005
Emission
Rad. Spurious |Power Sensor RF 01 HP 8481H MY41091048 |06/17/2003 06/17/2004
Emission
Rad. Above  |Preamplifier 02 MITEQ AF$44-0010265| 728229 05/13/2003 05/13/2004
1Ghz 0-40-10P-44
Rad. Above  |Preamplifier 09 MITEQ AF$44-0010265| 858687 05/13/2003 05/13/2004
1Ghz 0-40-10P-44
Rad. Above  |Preamplifier 10 MITEQ JS-26004000-27 (818471 N/A N/A
1Ghz -5A
Rad. Above  |Spectrum Analyzer 07 [Advantest R3182 110600649 04/08/2004 04/08/2005
1Ghz

Note: Cdibration istraceable to NIST or nationa or international standards.
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7.3.2 Softwarefor Controlling Spectrum/Receiver and Calculating Test Data

Radiation/Conduction Filename Version I ssued Date
Conduction Tileexe 1.12E 7/7/2000
Radiation Tileexe 1.12C 6/16/2000
International Standards L aboratory Report Number: 04LRO18FC
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7.4 Appendix D: Layout of EUT and Support Equipment

7.4.1 General Conducted Test Configuration

Shieddded Room
40 cm
Load EUT
Active
|
4 Non-Conducted Table LISN

Meta Ground Plane

Filter

Filter

Printer Control PC Spectrum
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7.4.2 General Radiation Test Configuration

3M
« >
A
v 1-4M
1
Antennaand |
turntable distanc ‘
3m.
y EUT
Non-Conducted oo
Table Active
[ ] To Spectrum
80cm To Remote
/Gontroller
| (D) G- l I |

e  IaCue v S H-R

Meta Full Soldered Ground Plane

Remote

/d
Controller /’“I‘ o Turntable

To Antenna
Printer Control PC Spectrum —
To Antenna
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7.5 Appendix E: Description of Support Equipment

7.5.1 Description of Support Equipment

Support Unit 1.

SecureDigita Card (Option):

USB Cable
FCCID:

International Standards L aboratory
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Description: Notebook Personal Computer

Model No.: Aspirel510,2P2,ZP2A

Brand: acer

AC Power Adapter Manufacturer: LSE(Modd:ADP-90FB REV:F)
L SE(Model:0202C1990)
LSE(Model:0317A19135)
Deta(Modd:ADP-90FB REV:F)
LiteOn(Model:ADP-135DBB)

HDD: HGST (Modd: IC25N030ATMR04-0)

Modem Card: Ambit (Model: T60M283.10)

FDD: Panasonic (Modd:UJ266A343FC)

SDRAM: Infineon (Modd:HY S64D32020GDL-6-B)

1394 COnnector: one4 Pins

USB Connector: four 4 Pins

RJ11 Connector: one2 Pins

RM5 Connector: one8 Pins

VGA Connector: one 15 Rins

PCMCIA Sot one

Lineout Port: one

Line-in Port: one

Pardld Port one 25pins

DC IN Port: one

Battery: Li-ION DC14.8V 4400mAh

LCD: QS| (Modd:QD150XL06-01)

CPU AMD Athlon 64 2800+, 3000+, 4000+

Support Unit 2.

Description: USB 2.0 Card Reader/Writer

Model Number: uiD12w

Serid Number: N/A

Power Supply Type: From USB Port

USB 2.0 Port: one4-pin

SD/MMC Card Slot: one

SD (Modd: SD-M16B1) 16MB
Shielded, Detachable (With Cord)
(Comply with FCC DOC)

Report Number: 04L RO18FC



Support Unit 3.

Description:

Model Number:

Serid Number:

Power Supply Type:

USB 2.0 Port:

SD/MMC Card Slot:
SecureDigitd Card (Option):
USB Cable:

FCC ID:

Support Unit 4.

Description:

Modd:

Serid Number:
Power Supply Type:

Power Cord:
FCCID:

Support Unit 5.

Description:

Model Number:
Serid Number:
Power Supply Type:
Power Cord:
FCCID:

Support Unit 6.

Description:

Model Number:
Serid Number:
Power Supply Type:
Power Cord:
FCCID:

Support Unit 7.

Description:

Model Number:
Serid Number:
Power Supply Type:
Power Cord:
FCCID:

International Standards L aboratory
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USB 2.0 Card Reader/\Writer
uliD12w

N/A

From USB Port

one4-pin

one

SD (Model: Sb-M16B1) 16MB
Shidded, Detachable (With Cord)
(Comply with FCC DOC)

Digitd Video Camera
DCR-PC100

173009

AC Power Adaptor
(SONY, Modd: AC-L10A)
Nonshielded, Detachable
(Comply with FCC DOC)

DELL USB Mouse

M-URG9

LNA24412741

N/A

N/A

N/A (Comply with FCC DOC)

DELL USB Keyboard

RT7D10
TH-05695W-37171-2B7-1021
N/A

N/A

AQG6-7D10

KOKA Headphone
ST-304

N/A

N/A

N/A

N/A

Report Number: 04L RO18FC
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Support Unit 8.

Description:

Model Number:
Serid Number:
Power Supply Type:
Power Cord:
FCCID:

Support Unit 9.

Description:

Modda Number:
Serid Number:
Power Supply Type:
Power Cord:

Data Cable:

FCC ID:

Support Unit 10.

Description:
Modd:

AC Adapter:
Serid Number:
DSUB In:

DVI In:
S-Video In:
Power Cord:
FCCID:

International Standards L aboratory
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KOKA Microphone
DM-510

N/A

N/A

N/A

N/A

HP Printer (for parald interface port)
C2642A

TH84T1N3J3

AC Adaptor (HP Model: C2175A)
Non-shielded, Detachable

Shielded, Detachable, With Metal Hood
B94C2642X

DELL 19" LCD Monitor
2000FP
DELL(ADP-70EB)

N/ A

One 15 Pins

OnePins

One’ Pins

Non-shielded, Detachable
(Comply with FCC DOC)
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7.5.2 Softwarefor Controlling Support Unit

A test program which generates a complete line of continuoudy repesting "H" pattern is
used as the software test program.  The program was executed as follows:

A. Read and write to the disk drives.
B. R/MW memory card form EUT USB Port through Card Reader/Writer
C. R/W memory card form EUT USB Port through Card Reader/Writer
D. Capturetheimage from digital video camerathen transfer to digplay.(CCD).
E.  Send audio sgnd to the headphone.
F.  Recaveaudio sgna from the microphone.
G.  SendH pattern to the parald port device (Printer).
H.  Send H pattern to the video port device (LCD Monitor).
l. The RF software makes the tranamitter contiunely sending RF signds
J. Repeat the above steps.

Filename Issued Date
Monitor HH.bat 8/20/1991
Printerl Wordpad.exe 11/11/1999
Digitd Video Camera Divpcam.exe 12/10/1998
Winthrax Winthrax.exe 5/21/1996
Winthrax Winthrax.exe 5/21/1996
Atheros_1.6.2002 ART.exe 2003/12/17
International Standards L aboratory Report Number: 04LRO18FC
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Description Path Cable Length Cable Type Connector Type

AC Power Cord 110V (~240V) to 1.8M Nonshielded, Detachable | Plastic Head
AC Power Cord
Inlet (3-pin)

Printer Data Cable | Printer to PC 1.5M Shidded, Detachable Metal Head
Paralld port

Microphone Data | Microphone to PC 1.5M Nonshielded, Plastic Head

Cable Line In Port Undetachable

Headphone Data Headphone to PC 1.2M Nonshielded, Plastic Head

Cable Line Out Port Undetachable

Keyboard Data Keyboard to PC 1.8M Shielded, Undetachable Metal Head

Cable Keyboard port

Mouse Data Cable | Mouse to PC 1.8M Shidded, Un-detachable Metal Head
Mouse port

Digita Video Digitd Video 1.0M Shielded, Detachable Metal Head

Camera 1394 Data | Camerato 1394

Cable port of PC

USB Data Cable EUT USB Port to 1.0M Shielded, detachable (with | Metal Head
Card cord)
Reader/ Writer

USB Data Cable EUT USB Port to 1.0M Shielded, detachable (with | Metal Head
Card cord)
Reader/ Writer

LCD Monitor LCD Monitor to 1.6M Shidded, Detachable Metal Head

D-SUB Data Cable | EUT D-SUB Port

LCD Monitor S LCD Monitor to 1.6M Shidded, Detachable Metal Head

Data Cable

EUT S Port

International Standards L aboratory
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7.6 Appendix F: Accuracy of M easurement

FCC ID:NKRCM9

Test Site: Conduction 02
Item Source of Uncertainty | Probability | Total Uncertainties (dB) [Standard Uncertainty (dB)
Distribution
1 Systematic Effects: Normal =2 0104 k=1 0.052
(Assessment from 20
repeat observation; 1
reading on EUT)
2 Random Effects: Normal =2 0.330 =1 0.165
(Assessment from 20
random observations;
1 reading on EUT)
3 Receiver Calibration | Rectangular k=173 1.000 =1 0577
4 LISN Factor Normal k=2 1.200 k=1 0.600
Cdlibration
5 Cable Loss Calibration Normal =2 1.000 =1 0.500
6 Combined Standard Normal =1 0.850
Uncertainty Uc(y)
7 Total Uncertainty Normal k=2 1.701
@95% mim.
Confidence Level
Measurement Uncertainty Cdculations.
Uc (y) = squareroot (U (y)* + U (Y)*+ .......... +U, (y)?)

U=2*Uc(y)

Note: The measurement Uncertainties mentioned above dso refer to NIS81-1994 of NAMAS: The

trestment of Uncertainty in EMC Measurement.
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Test Site: Chamber 02-3M

Item Source of Uncertainty | Probability | Total Uncertainties (dB) |Standard Uncertainty (dB)
Distribution
1 Systematic Effects: Normal k=2 0.067 k=1 0.034
(Assessment from 20
repeat observation; 1
reading on EUT)
2 Random Effects: Norma =2 0.103 =1 0.052
(Assessment from 20
random observations; 1
reading on EUT)
3 Receiver Calibration | Rectangular k=173 1.000 =1 0577
4 Antenna Factor Normal =2 1.700 =1 0.850
Cdlibration
5 Cable Loss Calibration Normal k=2 1.000 k=1 0.500
6 Combined Standard Normal k=1 1.029
Uncertainty Uc(y)
7 Total Uncertainty Normal k=2 2.059
@95% mim.
Confidence Level

Measurement Uncertainty Caculations.

Uc (y) = squareroot (U, (y)? + W (Y)?+ ... +U, (¥)?)
U=2*Uc(y)

Note: The measurement Uncertainties mentioned above dso refer to NIS81-1994 of NAMAS: The
treatment of Uncertainty in EMC Measurement.

International Standards L aboratory Report Number: 04LRO18FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 1133,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997



-124- FCC ID:NKRCM9

7.7 Appendix G: Photographs of EUT Configuration Test Set Up
The Front View of Highest Conducted Set-up For EUT
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The Back View of Highest Conducted Set-up For EUT
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The Front View of Highest Radiated Set-up For EUT

The Back View of Highest Radiated Set-up For EUT
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7.8 Appendix H: Antenna Spec.

Please refer to the attached file.

International Standards L aboratory Report Number: 04LRO18FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 1133,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997



