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1. General

1.1 Certification of Accuracy of Test Data

Standards: CFR 47 Part 15 Subpart B Class B
CFR 47 Part 15 Subpart C (Section 15.247)

Test Procedure: ANSI C63.4: 2001

Equipment Tested: WLAN 802.11g miniPCI module
Model: RM1

Applied by: Wistron Neweb Corporation
Sample received Date: 2004/05/28

Final test Date: 2004/06/04-2004/06/08

Test Site: Chamber 02, Conduction 02
Temperature Refer to each Ste test data
Humidity: Refer to each Ste test data

Test Engineer: Jerry Chiou

All thetestsin thisreport have been performed and recorded in accordance with the standards described
above and performed by an independent eectromagnetic compatibility consultant, Internationd
Standards L aboratory.

The test results contained in this report accurately represent the the measurements of the characteristics
and the energy generated by sample equipment under test at the time of thetest. The sample equipment
tested as described in this report isin compliance with the limits of above standards.

Approve & Signature

‘éﬂ?’g __/_EEL{{{! _______________

Eddy Hdung/Direct

Test resultsgiven in thisreport apply only to the specific sample(s) tested under stated test conditions.
Thisreport shall not be reproduced other than in full without the explicit written consent of ISL. This report totally
contains 68 pages, including 1 cover page, 3 contents page, and 64 pages for the test description.
Thisreport must not be use to claim product endorsement by NVLAP or any agency of the U.S. Government.

Thistest data shown below istraceableto NIST or national or international standard.
International Standards Laboratory certifies that no party to this application has been denied the FCC benefits
pursuant to Section 5301 of the Anti-Drug Abuse Act of 1988, 21 U.S.C. 853(a).
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2. Test Results Summary
The 802.11b functions of EUT has been tested according to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Result Remarks
Section
15.207 AC Power Line Pass
Emissions
15.247(3)(2) Spectrum Bandwidth Pass
Of DSSS device
15.247(b) Max. Peak Output Power Pass
15.247(c) Radiated Emissions Pass
30MHz - 25GHz
15.247 (c) Band Edge M easurement Pass
15.247(b)(4) Radiation Exposure Pass MPE report attached
15.247 (d) Power Spectral Density Pass

The 802.11g functionsof EUT has been tested according to the FCC regulations listed bel ow:

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Result Remarks
Section
15.207 AC Power Line Pass
Emissions
15.247(3a)(2) Spectrum Bandwidth Pass
Of DSSS device
15.247(b) Max. Peak Output Power Pass
15.247(c) Radiated Emissions Pass
30MHz - 25 GHz
15.247 (c) Band Edge M easurement Pass
15.247(b)(4) Radiation Exposure Pass M PE report attached
15.247 (d) Power Spectral Density Pass
International Standards L aboratory Report Number: 04L R0O24FC
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3. Description of Equipment Under Test (EUT)

Description:
Model No.:
FCC ID:

Brand:

Frequency Range 802.11b/g:

Support channd!:
802.11b/g

Modulation Skill:
802.11b

802.11g
Antennas Type:
Antenna Connected:
Antenna pesk Gain:
WLAN Power Type:

WLAN 802.11g mnPCl Module

RM1

NKRRM1
Wistron NeWeb
2400~2483.5 MHz

11 Channds

DBPSK (1IMbps), DQPSK (2Mbps),
CCK(5.5/11Mbps)
OFDM (6M - 54Mbps)

Monopole reverse SMA

(Modd: Wss002, ma d eWaiSlyih Electronic CO.)
The antennais connected to the RF connector of the
WLAN adapter.

2.31 dBi (11b/g)

3.3V DC fromthe EUT

The channd and the operation frequency of 802.11b and 802.11g is listed below:
Channd Frequency(MH2)

01
02
03
04
05
06

2412
2417
2422
2427
2432
2437

07
08
09
10
11

Channd Frequency(MH2z)

2442
2447
2452
2457
2462

During the test, the EUT was tested as amodular device of a notebook PC usng a PCMCIA
extender board to extend the EUT outside the notebook PC enclosure.

International Standards L aboratory
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4. TEST RESULTS (802.11b)
4.1 Powerline Conducted Emissions [Section 15.207]

4.1.1 EUT Configuration

The conducted emisson tes sstups are in accordance with Figs 9, 10(@) and 10(b) of ANS
C63.4-2001, CFR 47 Pat 15 Subpat B; or EN55022:1994/ A1:1995/A2:1997; CISPR
22:1993/A1:1995/A2:199%6.

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

Power to the EUT was provided through the LISN. The impedance vs. frequency characteritic of the
LISN iscomplied with the limit shown on thefigure 1 of ANS C63.4-2001.

Both lines (neutral and hot) were connected to the LISN in saries & testing. A coaxia-type connector
which provides one 50 ohms terminating impedance was provided for connecting the test insdrument.
The excesslength of the power cord was folded back and torth at the center of thelead o astoforma
bunde nat exceeding 40cm in length.

Any changesmadeto the configuration, or modificationsmadeto the EUT, during tesing arenoted inthe
following test record.

If the EUT isaPersond Computer or aperipherd of persond computer, and the persona computer has
an auxiliay AC outlet which can be usad for providing power to an externd monitor, then
measurementswill be madewith the monitor power from firgt the computer-mounted AC outlet and then
afloor-mounted AC outle.

4.1.2 Tes Procedure

The system was set up as described above, with the EMI diagnodtic software running. The main power
line conducted EMI tests were run on the hot and neutral conductors of the power cord and the results
wererecorded. Theeffect of varying the podition of the interface cables has been investigated to find the
configuration thet produces maximum emisson.

At the frequencies where the pesk vaues of the emissons were higher then 6d13 below the gppliceble
limits, the emissons were a0 measured with the quas-pesk detectors. At the frequencies where the
quas-pesk values of the emissons were higher then 6d3 beow the gpplicable average limits, the
emissons were dso measured with the average detectors

The highest emissonswere analyzed in details by operating the spectrum analyzer infixed tuned modeto
detgmudngthenaureof the emissons and to provide information which could be useful in reduding their
amplit

4.1.3 EMI Receaver/Spectrum Analyzer Configuration (for the frequenciestested)

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

International Standards L aboratory Report Number: 04L R0O24FC
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414 Ted Data:

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

04:10:59 PM, Wednesday, June 02, 2004

FCCID:NKRRM1

Operator: Jerry Chiou

Temperature (C): 25
Humidity (%): 58

Frequency LISN Cable QP Corrct. QPLimit QP AVE Caorrct. AVE AVE
Loss Loss Margin Limit Margin
MHz | (dB) | (dB) | Amp.(dBuv)| (dBuv) | (dB) | Amp.(dBuV)| (dBuv) | (dB)
0.20468 0.10 0.02 50.01 64.44 -14.43 39.35 54.44 -15.08
0.46938 011 0.03 39.34 56.87 -17.53 37.52 46.87 -9.35
0.60086 0.13 0.04 36.58 56.00 -19.42 34.74 46.00 -11.26
0.80263 0.17 0.05 37.43 56.00 -18.57 36.75 46.00 -9.25
0.87135 0.18 0.06 34.88 56.00 -21.12 33.08 46.00 -12.92
1.87233 021 0.10 36.90 56.00 -19.10 35.15 46.00 -10.85
2.60822 0.20 011 37.03 56.00 -18.97 35.36 46.00 -10.64
3.87796 0.20 0.12 35.93 56.00 -20.07 33.20 46.00 -12.80
408006 0.20 0.12 3711 56.00 -18.89 35.00 46.00 -11.00
441412 021 0.12 37.02 56.00 -18.98 3441 46.00 -11.59
CISPR22 Class B
International Standards Laboratory Conduction 02
. Phase Class B Test Graph
%\ 60.0
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T 500
\q-; 40.0
©
3 30.0
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Power Line Conducted Emissons (Neutral) Channd 1, 6, 11
Operator: Jerry Chiou
Temperature (C): 25

04:22:48 PM, Wednesday, June 02, 2004 Humidity (%): 58
Frequency LISN Cable QP Corrct. QP Limit QP AVE Corrct. AVE AVE
Loss Loss Margin Limit Margin
MHz | (dB) | (dB) | Amp.(dBuV)| (dBuv) | (dB) | Amp.(dBuv)| (dBuv) | (dB)
0.46876 011 0.03 38.08 56.89 -18.81 37.48 46.89 -941
0.60033 0.13 0.04 35.35 56.00 -20.65 33.63 46.00 -12.37
0.66961 0.14 0.04 37.71 56.00 -18.29 36.86 46.00 -9.14
0.80193 0.17 0.05 36.45 56.00 -19.55 34.96 46.00 -11.04
0.86983 0.18 0.06 37.30 56.00 -18.70 36.33 46.00 -9.67
13.088 0.12 0.25 43.44 60.00 -16.56 40.72 50.00 -9.28
13.6196 011 0.27 43.90 60.00 -16.10 41.06 50.00 -8.94
13.9548 011 0.27 43.72 60.00 -16.28 40.57 50.00 -943
14.0868 011 0.28 43.45 60.00 -16.55 40.36 50.00 -9.64
14.1495 011 0.28 4345 60.00 -16.55 40.70 50.00 -9.30
CISPR22 Class B
International Standards Laboratory Conduction 02
Neutral Class B Test Graph
80.0
70.0
/>\ 60.0 [
> -
% §0.0F s T i 1
©
3 30.0
=
E 20.0
< 10.0
1%0|.0K t t —t—+—+— il.(i)M t t —t—+—— 1i0.i0M t t —t—+— 1i00i.0M
Frequency (Hz)
*NOTE: 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.
Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit

International Standards L aboratory Report Number: 04L R0O24FC
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4.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

421 Tes Procedure

The Tranamitter output of EUT was connected to the goectrum andyzer. The 6 dB bandwidth of the
fundamentd freguency was messured. The siting of spectrum andyzer isasfollows

Equipment mode Spoectrum andyzer
Detector function Pesk mode
RBW 100KHz
VBW 100KHz
422 Ted Sgtup
Spectrum
BUT Andyzer
4.2.3 Tes Data:
6dB Bandwidth
Temp. (deg. C): 26
Test Engr:  Jerry Chiou Humidity (%): 47
Chennd |Frequency| 6dB Limit Pasg/Fail
Bandwidth
(MH2) (MH2) (MH2)
1 2412 12.2 0.5 Pass
6 2437 12.2 0.5 Pass
11 2462 12.2 0.5 Pass

International Standards L aboratory
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Chad 1:
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10dB/ A View

DL 6.0 dB

Posi

B_Blank Posi

MKR 2.41390 GH=z

6.00 dB
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¥indow
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Window

[ DN | OFF

f Mgt

T R

Window
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m“\f\m

Window
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g Window
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7 Marker
Couple

Channd 6:
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¥Window
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Window
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Window

Position

wjdwf'

thqu

Window

Width

5 Window

Sweep

_ON_[JOFF

CENTER 2.43700 GHz

#*RBYW 100 kH=z

#VBYW 100 kH=z

#5WP 1.0 s

SPAN 20.00 HHz
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#ATT 30dB

ON_|[OFF
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Channd 11:
REF 20.0 dBm DL 6.0 dB MKR 2.45884 GHz
104B/ A MView Posi B_Blank Posi 5.99 dB
Window
WINDOW WIDTH T
12.20 MH= iy
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& o z
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T MHarker
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4.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

4.3.1 Tes Procedure

-10-

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

432 Test Setup

FCCID:NKRRM1

BUT Pesk Power
Andyzer
4.3.3 Ted Data
Maximum Peak Output Power
Temp. (deg. C): 25
Test Engr:  Jerry Chiou Humidity (%): 50
Channel | Frequency | Analyzer | CableLoss | Peak Power | Peak Power | Limit (dBm) Pass/Fail
(Mhz) Reading (dB) Output Output
(dBm) (mw) (dBm)

1 2412 14.906 11 3987 16.006 30 Pass

6 2437 15.343 11 44.00 16.443 30 Pass

11 2462 15.656 11 47.38 16.756 30 Pass

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

International Standards L aboratory
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4.4 Radiated Emission M easurement [Section [15.247(c)(4)]

4.4.1 EUT Configuration

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

Any changes madeto the configuration, or modificationsmadeto the EUT, during testing arenoted inthe
following test record.

442 Tes Procedure

The sysem was s2t up as described above, with the EMI diagnodiic software runnir% We found the
maximum readings by varying the haght of antennaand then ratating the turntable. Both polarization of
antenna, horizontd and verticd, are measured.

3OI\/I to 1GHz: The highest emissions between 30 MHz to 1000 MHz were dso andlyzed in detals by

Jgethe seectrum andyzer andlor EMI recaiver in quas-pesk 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 horizontd, and the turntable was dowly rotated, to maximize the emisson.

1GHz—25GHz: The highest emissonswere dso andyzed in details by operating the spectrum andlyzer
and/or EMI receiver in pesk mode to determine the precise amplitude of the emisson. While doing so,
the interconnecting cables and mgor parts of the system were moved around, the antenna height was
varied between oneand four meters itspolarization was varied between verticad and horizontd, and the
turntablewasdowly rotated, to maximizethe emisson. During test the EMI recaiver and spectrum was
setup accor ding to EMI Recelver/Spectrum Analyzer Configuration.

For the test of 2" to 10" harmonics frequendies , the equipment  setup was aso refer to EMI
Recelver/Spectrum Analyzer Configuration. The frequencies were tesed usng Pesk mode
firg, if thetest detais higher then the emissonslimit, an additiond meesurement usng Average mode
will be performed and the average reading will be compared to the limit and record in test report.

4.4.3 EMI Recaver/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

International Standards L aboratory
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4.4.4 Tes Data(30MHz — 1GH2):

30M — 1GHz Open Fidd Radiated Emissons (Horizontal) Channd 1, 6, 11

Operator: Jerry Chiou
Temperature (C): 23

Humidity (%): 49

Frequency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuwV | dB/m dB dB dBuV/m | dBuV/m dB cm deg
99.84 2644 | 1047 3.02 0.00 39.92 4350 -3.58 100.00 | 259.00

132.82 1930 | 1125 3.52 0.00 34.07 43.50 -943 200.00 8.00
198.78 27.50 8.69 4.18 0.00 40.37 43.50 -3.13 100.00 | 259.00
298.69 2135 | 1257 4.69 0.00 38.62 46.00 -7.38 200.00 | 331.00
331.67 1381 13.49 481 0.00 3211 46.00 -13.89 | 100.00 | 172.00
365.62 1752 1450 5.08 0.00 37.09 46.00 -8.91 200.00 | 155.00
398.6 11.59 15.56 531 0.00 32.46 46.00 -1354 | 150.00 | 155.00
431.58 15.89 15.92 5.61 0.00 3741 46.00 -8.59 200.00 | 106.00
539.25 1.77 18.12 6.33 0.00 32.22 46.00 -13.78 | 100.00 | 259.00
831.22 4,71 20.02 7.98 0.00 32.72 46.00 -13.28 | 150.00 | 204.00

30M — 1GHz Open Fidd Radiated Emissons (Vertical) Channd 1, 6, 11

Operator: Jerry Chiou
Temperature (C): 23
Humidity (%): 49

Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table
MHz dBuwV | dB/m dB dB dBuv/m | dBuv/m dB cm deg
98.87 2441 | 10.26 3.00 0.00 37.66 43.50 -5.84 200.00 | 232.00
165.8 27.55 8.64 3.84 0.00 40.03 43.50 -3.47 100.00 | 37.00

198.78 15.10 8.69 418 0.00 27.97 43.50 -15.53 200.00 | 265.00
232.73 23.33 9.87 450 0.00 37.70 46.00 -8.30 150.00 | 282.00
365.62 911 1450 5.08 0.00 28.69 46.00 -17.31 | 200.00 | 167.00
49754 492 17.05 6.04 0.00 28.01 46.00 -17.99 | 100.00 | 282.00
564.47 410 | 1837 6.57 0.00 20.04 46.00 -16.96 | 150.00 | 317.00
644.01 325 18.74 7.01 0.00 29.00 46.00 -17.00 | 200.00 | 232.00
652.74 8.39 1881 7.05 0.00 34.25 46.00 -11.75 | 100.00 | 216.00
829.28 -0.00 | 20.02 7.97 0.00 27.99 46.00 -18.01 | 200.00 4.00

NOTE: During the Pre-test, the EUT has been tested for Channel 1,6, 11 transmit from Main 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 L oss- Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

All freqguencies from 30M Hz to 1GHz have been tested
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445 Test Data(1GHz—-25GH2).

13-

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

FCCID:NKRRM1

RBW: 1IMHz
Humidity (%): 41
Temperature (C): 23

Frequency | Rx_ R.(pk) | Ant_F. | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin [ A.Tower | T.Table

MHz dBuv dB/m dB dB dBuvV/m |dBuv/m| dB cm deg
1062.44 55.68 24.79 154 46.03 35.98 54.00 -18.02 102 108
1796.70 51.11 29.29 2.00 46.21 36.19 54.00 -17.81 100 57
2448.55 49.32 30.91 2.75 46.21 36.77 54.00 -17.23 101 184
2773.23 49.09 3101 2.82 46.41 36.50 54.00 -17.50 102 286
3097.90 46.62 31.18 2.67 46.59 33.87 54.00 -20.13 103 332
4821.68 35.09 34.92 128 46.88 24.41 54.00 -29.59 100 18
1GHz~25 GHz (Vertical), Channd 1. 2412 MHz

Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 41
Temperature (C): 23
Frequenc | Rx_R.(pk) | Ant_F | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
y .

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m| dB cm deg
179171 51.91 29.25 2.00 46.21 36.95 54.00 | -17.05 100 57
2373.63 59.24 30.93 264 46.21 46.60 54.00 -7.40 101 160
3097.90 47.77 31.18 2.67 46.59 35.02 54.00 | -18.98 103 332
3751.75 50.23 31.85 212 46.38 37.83 5400 | -16.17 102 164
4076.92 43.24 3243 2.06 46.19 3154 5400 | -22.46 102 92
4821.68 42.85 34.92 128 46.88 32.17 5400 | -21.83 100 18

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~25GHz (Horizontal), Channd 6: 2437 MHz

Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 41
Temperature (C): 23

Frequenc | Rx_R.(pk) | Ant_F | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
y .

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m| dB cm deg
1064.94 55.51 24.80 154 46.03 35.82 5400 | -18.18 102 108
1794.21 50.31 29.27 2.00 46.21 35.37 54.00 | -18.63 100 57
239111 50.95 30.92 2.67 46.21 38.32 54.00 | -15.68 101 166
3758.74 4412 31.86 212 46.37 31.73 5400 | -22.27 102 162
3916.08 42.20 32.08 2.15 46.20 30.24 5400 | -23.76 102 122
4870.63 35.39 35.11 1.25 46.93 24.82 54.00 | -29.18 100 13

1GHz~25 GHz (Vertical), Channd 6: 2437 MHz

Operator: Jerry Chiou RBW: IMHz
Humidity (%): 41
Temperature (C): 23

Frequenc | Rx R(pk) | Ant_F | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
y .

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m| dB cm deg
1794.21 53.02 29.27 2.00 46.21 38.08 54.00 | -1592 100 57
1874.13 54.63 20.94 204 46.21 4041 54.00 | -1359 100 52
2398.60 61.48 30.92 2.68 46.21 48.87 54.00 -5.13 101 168
3755.24 48.98 31.86 212 46.37 36.59 5400 | -1741 102 163
3916.08 46.95 32.08 215 46.20 34.98 54.00 | -19.02 102 122
4083.92 42.34 3245 2.05 46.19 30.64 5400 | -23.36 102 92
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 11: 2462 MHz
Operator: Jerry Chiou

FCCID:NKRRM1

RBW: 1IMHz
Humidity (%): 41
Temperature (C): 23

Frequenc | Rx_R.(pk) | Ant_F | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
y .

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m| dB cm deg
1799.20 52.14 20.31 2.00 46.21 37.25 54.00 | -16.75 100 57
2086.41 49.05 30.98 2.23 46.20 36.07 5400 | -17.93 100 70
2396.10 50.75 30.92 2.67 46.21 38.14 54.00 | -15.86 101 167
2768.23 48.31 31.01 2.82 46.41 35.73 54.00 | -18.27 102 284
342258 46.81 3144 2.19 46.64 33.80 5400 | -20.20 103 248
4923.08 35.30 35.31 123 46.97 24.87 5400 | -29.13 100 8

1GHz~25 GHz (Vertical), Channd 11: 2462 MHz
Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 41
Temperature (C): 23
Frequenc | Rx R(pk) | Ant_F | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
y .

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m| dB cm deg
1796.70 5459 29.29 2.00 46.21 39.68 54.00 | -14.32 100 57
2388.61 54.07 30.92 2.66 46.21 41.45 54.00 | -1255 101 165
242358 61.40 30.92 271 46.21 48.82 54.00 -5.18 101 176
2833.17 50.07 31.03 2.82 46.46 3747 54.00 | -16.53 102 305
4923.08 42.02 35.31 123 46.97 3159 5400 | -2241 100 8
7377.62 36.58 39.70 324 46.14 33.38 5400 | -20.62 101 164

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.

International Standards L aboratory

Report Number: 04L R0O24FC
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




-16- FCCID:NKRRM1

4.5 Band Edge M easur ement

4.5.1 Ted Procedure (Conducted)

1 The tranamitter output of EUT was connected to the gpectrum andyzer.
Equipment mode: Spectrum andyzer
Detector function: Pesk mode
SPAN: 100MHz
RBW. 100KHz
VBW: 100KHz

Center frequency: 24GHz, 2.4835GHz.

2. Usng Pea

functionis completed
3. Find the next pesk frequency outdde the operation frequency band

452 Tes Setup (Conducted)

K Search to read the pesk power of Carier frequendies after Maximum Hold

Spectrum
BUT Andyzer
45.3 Ted Data:
Table Band Edge measurement (Conducted)
Temp. (deg. C): 25
Test Engr: Jerry Chiou Humidity (%): 50
Channdl Frequency| Spectrum Carrier - PasyFall
Reading | Outsideband
Limit: >20dB
(MH2) | (dBuv) (dB)
1 24099 | 105.69
Outside band 2400 58.84 46.85 Pass
11 2460 106.75
Outside band 2476.9 61.02 45.73 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 dBupV MKR 2.4099 GH=z
10dB/ A View Posi B_Blank Posi 105.69 dBuV
HKR Setup
MARKER hk |
2.84099 GHgz 1 il

A—
y p\ Marker

OH

3
[ \ Marker
[ \ OFF
4
@J M Active
Marker

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 117.0 dBp¥ HKR 2.4600 GHz
10dB/ A _Miew Posi B_Blank Posi 106.75 dBu¥
; HKR Setup
MARKER £
2. 46000 GHg il
e
/ | LB 5 Marker
O
;| :
Marker
( '\ OFF

'J h#‘%. * fActive
i Vn 4 Marker
%ELW“%W,J#¥n PR W mhﬁwhfuhdmkwmmﬂpywmi¢um

s
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
#RBW 100 kHz *VBW 100 kHz *SWP 200 ms *ATT 30dB Hatier
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4.5.4 Tes Procedure (Radiated)

1.

S.

éqntmnaand Turntable test g(\)é:edure same as Rediated Emisson Messurement.
Lipment mode: Spectrum andyzer

Detector function: Pesk mode

SPAN: 100MHz

RBW: 1IMHz

VBW: IMHz

Center frequency: 2.395GHz, 2.48GHz.

Using I;I'IeeiédSearch to reed the pesk power of Carrier frequencies after Maximum Hold function
is completed.

Find the next peek frequency outsde the operation frequency band

For pesk frequency emission leve messurement in Redricted Band ,

Change RBW: 1IMHz

VBW: 10Hz

Joan: 100MHz.

Get the gpectrum reading ater MaximumHold function is completed.

455 Test Setup (Radiated)
Same as Radiated Emission Measurement
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45.6 Ted Data
Table Band Edge measurement (Radiated)
Temp. (deg. C): 25
Test Engr:  Jerry Chiou Humidity (%): 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(peak modey  2409.3 68.16 3361 101.77 1IMHz
Outside 2400 24.93 3361 58.54 4323 1IMHz Pass
band
1(average 24103 65.24 3361 98.85 10Hz
mode)
Restricted 2390 704 3361 40.65 54 10Hz Pass
band
11(peak 24636 68.63 33.68 102.31 1IMHz
mode)
Outside 2474.9 24.19 33.68 57.87 44.44 IMHz Pass
band
11(average 2463.7 65.98 33.68 99.66 10Hz
mode)
Restricted 2544 9.67 33.68 43.35 4 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+cabl e |oss—amplifier gain
Both Horizontal and Vertical polarizaion have been tested and the worst datais listed above.
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FCCID:NKRRM1

Band Edge measurement for radiated emisson in Restricted Band(Radiated)

Peak Mode (Channd 1)

REF 81.0 dBuV HKR 2.4093 GHz
10dB/ A _View Posi B_Blank Posi 68.16 dBpV
LOF HKR Setup
MARKER L
2.4093 GHg i
//ith [Ei—
| e—
\ Marker
OH
/ Mg
Harker
/ \ OFF
4 .
% # fActive
“NEL -~ Harker
uﬂA&%»ﬂﬂ“mwhvmdwmwwﬁnﬁ$NanLmw&wwwﬁ
7
CENTER 2.3750 GHz SPAN 100.0 HHz Peset
#RBY 1 MH= *VBY 1 MHz #5WP 200 ms  *ATT O dB Marker
Preamp

Band Edge measurement for radiated emisson in Redricted Band(Radiated)

Average Mode (Channd 1)

REF 81.0 dBp¥ MKR 2.4103 GHz
10dB/ A_View Posi B_Blank Posi 65.24 dBu¥
LOF HKR Setup
MARKER L
2.8103 GHE Iare: S
R 77 PO
At —
Marker
OH
IRE
Marker
f \ OFF
4
} \ Active
% \ Marker
13
CENTER 2.3750 GHz SPAN 100.0 HHz Fasal
#RBY 1 MH=z #YBY 10 Hz SWP 20 s *ATT 0 dB Marker
Preanp
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Band Edge measurement for radiated emission in Redtricted Band(Radiated)
Peak Mode (Channd 11)

REF 81.0 dBuV MKR 2.4636 GHz

10dB/ A _View Posi B_Blank Posi 68.63 dBu¥
LOF HKR Setup
MARKER 1
2.4636 GHge= Marker Ho.
“”*“\\ [ —|
z ———
Marker
/ OH

/ \ :
Marker
/ \ OFF
4
E\‘ Active
a Marker

Aot Sy P 1 s

Reset
Marker

CENTER 2.5000 GHz SPAN 100.0 MHz
*RBYW 1 MHz *UBYW 1 MHz *SWP 200 ms  *ATT O dB

Preamp

Band Edge measurement for radiated emisson in Ridricted Band(Radiated)
Average Mode (Channd 11)

REF 81.0 dBuV HKR 2.4637 GHz

1048/ A _View Posi B HBlank Posi 65.98 dBpY
LOF HKR Setup
MARKER :
2.8637 GHE Marker No.
[———1

/drﬂ“U$ww P Marker

] T

{ \ OFF
4

[ \ fictive
Harker
Ls\ )
e
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
*RBW 1 MHz  *VBW 10 Hz SWP 20 s *ATT 0 dB Marker
Preanp —_—
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4.6 RF Exposure M easurement [Section 15.247(b)(4) & 1.1307(b)]
See MPE report
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4.7 DSSS Peak Power Spectral Density [Section 15.247(d) ]

4.7.1 Tedt Procedure
1. The Tranamitter output of EUT was connected to the spectrum andyzer.

Equipment mode: Spectrum andyzer
Detector function: Pesk mode
SPAN:15MHz
RBW: 3KHz
VBW: 30KHz
Center frequency: fundamental frequency tested.
Sweep time= 500 <ec.
2. Using Peek Search to read the pesk power after MaximumHold function is completed.
472 Test Setup
Spectrum
BUT Andyzer
4.7.3 Ted Data
Maximum Peak Output Power Density
Temp. (deg. C): 25
Test Engr: Jerry Chiou Humidity (%): 50
Frequency| Spectrum |CableLoss| Peak Power Limit PasgFall
(MHz) Reading (dB) Output | (dBmM/3KH2)
(dBm/3KH2) (dBm/3KH2)
2412 -12.05 11 -10.95 8 Pass
2437 -11.51 11 -10.41 8 Pass
2462 -11.27 11 -10.17 8 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Channd 1
REF 20.0 dBn MKR 2.413419 GHz
10dB/ a_View Posi B_Blank Posi =12.05 dBm
Trace A
MARKER 1
2.413419 GH= Write A
z
View &
2
".fhvwﬂjiﬂvﬂT% L.mh“ﬁm Blank &
f 1 " J I 4
Max Hold
A
s
Detector
[ FPosi ]
&
Trec Henu
Fa B |
T
CENTER 2.413419 GHz SPAN 1.500 MHz 1/2 ,more
#RBYW 3 kH=z #/BW 30 kHz  #SWP 500 s #ATT 30dB
Channd 6
REF 20.0 dBn MKR 2.438419 GHz
1048/ A _View Posi  B_Blank Posi -11.51 dBm
Trace A
MARKER 1
2.438419 GH= Write A
2
View &
L 3
-]
.!th¢¢mém AL ."ﬁr ; Wﬁﬂﬂﬁjvﬁm Blank A
| f :
uv Max Hold
A
-
Detector
[ Fesi ]
&
Trc Henu
Fa [ B |
7
CENTER 2.438419 GHz SPAN 1.500 MHz 1/2 ,more
*RBW 3 kHz #*VBYW 30 kHz  #5WP 500 s #ATT 30dB
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Channd 11
REF 20.0 dBn MKR 2.463419 GHz
1048/ A _View Posi  B_Blank Posi -11.27 dBm
Trace fA
MARKER 1
2.463419 GH=z Write A
Z
View &
3
Blank &
4
Max Hold
A
s
Detector
[ Posi |
&
Trc Henu
A B |
7
CENTER 2.463417 GHz SPAN 1.500 MHz 1/2 ,more
#*RBYW 3 kHz #/BYW 30 kHz  #SWP 500 s #ATT 30dB
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5. TEST RESULTS(802.11Q)
5.1 Powerline Conducted Emissions [Section 15.207]

5.1.1 EUT Configuration

The conducted emisson test setups ae in accordance with Figs 9, 10(a@) and 10(b) of ANS
C63.4-2001, CFR 47 Pat 15 Subpat B; or EN55022:1994/ A1:1995/A2:1997; CISPR
22:1993/A1:1995/A2:19%.

TheEUT wasset up onthe nonconductivetablethat 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 to the EUT was provided through the LISN. The impedance vs frequency characterigtic of the
LISN iscomplied with the limit shown on thefigure 1 of ANS C63.4-2001.

Both lines (neutrd and hot) were connected to the LISN in series at testing. A coaxid-type connector
which provides one 50 ohms terminaing impedance was provided for connecting the test instrument.
The excess length of the power cord was folded back and torth a the center of thelead s astoforma
bundle not exceeding 40cm in length,

Any changes madeto the configuration, or modificationsmadeto the EUT, during tesing arenoted inthe
following test record.

If the EUT isaPersond Computer or aperipherd of personad computer, and the persona computer has
an axiliay AC outlet which can be usad for providing power to an extend monitor, then al
measurementswill be madewith the monitor power fromfirg the computer-mounted AC outlet and then
afloor-mounted AC outlet.

5.1.2 Tes Procedure

The sysem was s&t up as destribed above, with the EMI diagnodiic software running. The main power
line conducted EMI tests were run on the hot and neutral conductors of the power cord and the results
wererecorded. Theeffect of varying the postion of theinterface cables hasbeen investigated to find the
corfiguration thet produces maximum emisson.

At the frequencies where the pesk vaues of the emissons were higher than 6d(3 beow the gpplicable
limits, the emissons were ao measured with the quas- pesk detectors. At the frequendies where the
quasi-pesk vaues of the emissons were higher than 6di3 bdow the gpplicable average limits the
emissons were d o measured with the average detectors.

Thehighest emissonswereandyzed in detalsby operating the gpectrum andyzer in fixed tuned mode to
detgml'Jdrgthe neture of the emissons and to provide information which could be useful in reduding thar
amplit

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

Hequency Range 150 KHz--30MHz
Detector Function Quas-Peak/Average
Bandwidth (RBW) 9KHz
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514 Teda Data:

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

-27-

04:47.:02 PM, Wednesday, June 02, 2004

FCCID:NKRRM1

Operator: Jerry Chiou

Temperature (C): 25
Humidity (%): 58

Frequency | LISN Cable QP Corrct. QP Limit QP AVE Corrct. AVE AVE
Loss Loss Margin Limit Margin
MHz | (dB) | (dB) | Amp.(dBuv)| (dBuv) | (dB) | Amp.(dBuv)| (dBuv) | (dB)
0.20306 0.10 0.02 50.83 64.48 -13.65 40.17 54.48 -14.31
0.39923 0.10 0.02 390.18 58.88 -19.69 35.18 48.88 -13.70
0.46673 011 0.03 38.27 56.95 -18.68 37.21 46.95 -9.74
0.59941 0.13 0.04 38.14 56.00 -17.86 36.80 46.00 -9.20
0.80038 0.17 0.05 37.98 56.00 -18.02 37.35 46.00 -8.65
14.5244 0.39 0.29 41.94 60.00 -18.06 39.70 50.00 -10.30
15.1879 042 0.30 41.90 60.00 -18.10 39.52 50.00 -10.48
15.3866 0.43 0.30 41.40 60.00 -18.60 39.12 50.00 -10.88
155213 044 0.30 4211 60.00 -17.89 40.19 50.00 -0.81
15.7207 0.46 0.29 42.13 60.00 -17.87 40.24 50.00 -9.76
CISPR22 Class B
International Standards Laboratory Conduction 02
. Phase Class B Test Graph
?, 60.0
o4
T 500
\q-; 40.0
©
3 30.0
=
E 20.0
<

10.0

T
100.0K

International Standards L aboratory
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

+—+—+
10.0M

Frequency (Hz)

+——
100.0M

Report Number: 04L R0O24FC




-28- FCCID:NKRRM1

Power Line Conducted Emissons (Neutral) Channd 1, 6, 11
Operator: Jerry Chiou
Temperature (C): 25

04:34:06 PM, Wednesday, June 02, 2004 Humidity (%): 58
Frequency LISN Cable QP Corrct. QP Limit QP AVE Corrct. AVE AVE
Loss Loss Margin Limit Margin
MHz | (@B) | (dB) | Amp.(dBuV)| (dBuv) | (dB) | Amp.(dBuV) | (dBuv) | (dB)
0.46848 011 0.03 37.92 56.90 -18.98 37.16 46.90 -9.74
0.60143 0.13 0.04 35.36 56.00 -20.64 33.46 46.00 -12.54
0.66698 0.14 0.04 37.77 56.00 -18.23 36.96 46.00 -9.04
0.8001 0.17 0.05 36.86 56.00 -19.14 35.05 46.00 -10.95
0.86698 0.18 0.06 37.28 56.00 -18.72 36.37 46.00 -9.63
13.0697 0.12 0.25 43.61 60.00 -16.39 40.66 50.00 -9.34
13.6712 011 0.27 43.60 60.00 -16.40 40.31 50.00 -9.69
13.9365 0.11 0.27 44.03 60.00 -15.97 41.24 50.00 -8.76
14.2685 011 0.28 43.86 60.00 -16.14 41.22 50.00 -8.78
14.4684 0.10 0.29 43.77 60.00 -16.23 4157 50.00 -8.43
CISPR22 Class B
International Standards Laboratory Conduction 02
Neutral Class B Test Graph
80.0
70.0
/>\ 60.0 [
> -
% §0.0F s T i 1
©
3 30.0
=
E 20.0
<

10.0

0 t —t———++1+ t —t————++1 t —t—+———+1+

|
100.0K 1.0M 10.0M 100.0M

Frequency (Hz)

*NOTE: 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.
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 Tes Procedure

The Tranamitter output of EUT was connected to the pectrum andyzer. The 6 dB bandwidth of the
fundamenta frequency was measured. The stting of gpectrum andlyzer isasfollows

Equipment mode Spoectrum andyzer
Detector function Pesk mode
RBW 100KHz
VBW 100KHz
522 Tedt Setup
Spectrum
BUT Andyzer
5.2.3 Ted Data:
6dB Bandwidth
Temp. (deg. C): 26
Test Engr:  Jerry Chiou Humidity (%): 47
Chennd |Frequency| 6dB Limit Pasg/Fail
Bandwidth
(MH2) (MH2) (MH2)
1 2412 16.6 0.5 Pass
6 2437 16.6 0.5 Pass
11 2462 16.6 0.5 Pass
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Channd 1:
REF 20.0 dBn DL 6.0 dB MKR 2.40736 GH=z
10dB/ A_View Posi B_Blank Posi 6.00 dB
¥indow
WINDOW WIDTH i
16:680 MH=z iy
[ DN | OFF
Window
T E T A TR T R P S P T T e 1 Position
Window
HJJ Wx“m Width
g Window
Sweep
OH |DFF
7 Marker
CENTER 2.41200 GHz SPAN 20.00 MHz Couple
*RBW 100 kHz *VBW 100 kHz *5WP 1.0 s *ATT 304B oH rﬁFF'
Channd 6:
REF 20.0 dBm DL 6.0 4B MKR 2.43238 GHz
1048/ A View Posi  B_Blank Posi 6.00 dB
Window
WINDOW WIDTH i
16:680 MH= ity
["ON " |_OFF
Window
T R T Ty Ir»M“u*“"-*- v W e B ks i Position
P
J Window
JJJJ lkﬁ Width
&
5 Window
Sweep
0N |DFF
7 Marker
CENTER 2.43700 GHz SPAM 20.00 MHz Couple
*RBW 100 kHz #VBW 100 kHz #5WP 1.0 s *ATT 30d4B 0N rﬁFF'
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Channd 11:
REF 20.0 dBm DL 6.0 dB MKR Z2.45736 GHz
104B/ A Miew Posi B_Blank Posi 5.99 dB
Window
WINDOW WIDTH T
16,60 MH= —
["On | OFF
Window
L ww*ﬂﬁ"wﬂfdwwm.aw o LT e 1 s PR o AV Position
I.,I =
J Window
/jf/ RWM Width
iyl
€ Window
Sweep
ON_[[OFF
7 Marker
CENTER Z.46200 GHz SPAH 20.00 HHz Couple
*REBW 100 kHz *VBW 100 kHz #5WP 1.0 s *ATT 304B WIF
International Standards L aboratory Report Number: 04L R0O24FC

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;BSM|:SL2-IN-E-0013;CNLA:0997



5.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

5.3.1 Tes Procedure

-32-

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

53.2 Test Setup

FCCID:NKRRM1

BUT Pesk Power
Andyzer
5.3.3 Ted Data
Maximum Peak Output Power
Temp. (deg. C): 25
Test Engr:  Jerry Chiou Humidity (%): 50
Channel | Frequency | Analyzer | CableLoss | Peak Power | Peak Power | Limit (dBm) Pass/Fail
(Mhz) Reading (dB) Output Output
(dBm) (mw) (dBm)

1 2412 17437 11 7140 18537 30 Pass

6 2437 17.843 11 7840 18.943 30 Pass

11 2462 17.937 11 80.11 19.037 30 Pass

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

International Standards L aboratory
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;BSM|:SL2-IN-E-0013;CNLA:0997

Report Number: 04L R0O24FC



-33- FCC ID:NKRRM 1
5.4 Radiated Emission Measurement [Section [15.247(c)(4)]

5.4.1 EUT Configuration

The equipment under test was st up on the 10 meter chamber with measurement disance of 3 meters
The EUT was placed on a nonconductive table 80cm above ground.

Any changes madeto the configuration, or modificationsmadeto the EUT, during testing arenoted inthe
following test record.

5.4.2 Tes Procedure

The sysem was set up as described above, with the EMI diagnostic software runnin%.] We found the
maximum readings by varying the haght of antennaand then ratating the turntable. Both polarization of
antenna, horizontd and verticd, are measured.

3OI\/I to 1GHz: The highest emissions between 30 MHz to 1000 MHz were so andyzed in detalls by

Jgethe soectrum andyzer andlor EMI recaiver in quas-pesk 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 onta?m was varied between one and four meters Its polarization was
varied between vertical and horiz and the turntable was dowly rotated, to maximize the emisson.

1GHz—25GHz: The highest emissionswere aso andlyzed in details by operating the spectrum andlyzer
and/or EMI recaiver in modeto determinethe precmamplltudeof the emisson. While doing so,

the interconnecting parts of the sysem were moved around, the antenna haight was
varied between oneandfour meters |tspolar|zat|on was varied between vartica and horizontd, and the
turntablewasdowly rotated, to maximizethe emisson. During test the EMI recaiver and spetirum was
setup accor ding to EMI Recelver/Spectrum Analyzer Configuration.

For the test of 2" to 10" harmonics frequendies , the equipment  setup was dso refer to EMI
Recelver/Spectrum Analyzer Configuration. The frequences were tesed usng Pesk mode
firg, if thetes datais higher then the emissonslimit, an additiond messurement 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: 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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544 Tes Data(30MHz—1GH2):

30M — 1GHz Open Fidd Radiated Emissons (Horizontal) Channd 1, 6, 11

Operator: Jerry Chiou
Temperature (C): 23
Humidity (%): 49

Frequency | Rx R.| Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table

MHz |dBuw | dB/m | dB dB | dBuv/m | dBuV/m| dB cm deg

990.84 26.17 | 1047 3.02 0.00 39.65 43.50 -3.85 | 200.00 | 320.00

132.82 16.79 | 11.25 3.52 0.00 3155 4350 | -11.95 | 250.00 | 140.00

198.78 271.34 8.69 4.18 0.00 40.20 43.50 -3.30 | 250.00 | 173.00

298.69 2116 | 1257 4.69 0.00 38.43 46.00 -7.57 150.00 | 288.00

331.67 1459 | 1349 4.81 0.00 32.89 46.00 | -13.11 | 150.00 | 304.00

365.62 18.06 | 14.50 5.08 0.00 37.64 46.00 -8.36 | 100.00 | 107.00

397.63 10.82 | 15.52 5.30 0.00 31.65 46.00 | -1435 | 250.00 | 107.00

431.58 1724 | 15.92 5.61 0.00 38.76 46.00 -7.24 | 250.00 | 74.00

539.25 893 | 1812 6.33 0.00 33.38 46.00 | -1262 | 150.00 | 189.00

829.28 4.82 | 20.02 7.97 0.00 32.81 46.00 | -13.19 | 150.00 | 189.00

30M — 1GHz Open Fidd Radiated Emissons (Vertical) Channd 1, 6, 11

Operator: Jerry Chiou
Temperature (C): 23
Humidity (%): 49

Freqguency | Rx R. | Ant F. | Cab L. | PreAmpl | Emission Limit Margin | A.Tower | T.Table

MHz |dBw | dB/m | dB dB | dBuv/m | dBuV/m| dB cm deg

99.84 2362 | 1047 3.02 0.00 37.11 43.50 -6.39 200.00 | 268.00

165.8 27.48 8.64 3.84 0.00 39.96 43.50 -3.54 | 100.00 | 105.00

198.78 14.83 8.69 4.18 0.00 27.69 4350 | -1581 | 250.00 | 317.00

231.76 23.00 9.78 4.48 0.00 37.26 46.00 -8.74 | 150.00 | 333.00

365.62 9.61 | 14.50 5.08 0.00 29.19 46.00 | -16.81 | 100.00 | 219.00

497.54 533 | 17.05 6.04 0.00 28.42 46.00 | -17.58 | 250.00 | 350.00

564.47 333 | 1837 6.57 0.00 28.27 46.00 | -17.73 | 150.00 | 186.00

642.07 392 | 1872 7.00 0.00 29.64 46.00 | -16.36 | 100.00 | 301.00

652.74 7.35 | 1881 7.05 0.00 33.21 46.00 -12.79 | 200.00 | 284.00

832.19 -0.09 | 20.03 7.99 0.00 27.92 46.00 | -1808 | 150.00 | 154.00

NOTE:  During the Pre-test, the EUT has been tested for Channel 1, 6, 11 transmit from Main 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 + AntennaCorrection Factor + Cable L oss- 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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545 Tes Data(1GHz—-25GH?2).
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1GHz~25 GHz (Horizontal), Channd 1: 2412 MHz
Operator: Jerry Chiou

FCCID:NKRRM1

RBW: 1IMHz
Humidity (%): 41
Temperature (C): 23

Frequenc | Rx R(pk) | Ant_F | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
y .

MHz dBuv dB/m dB dB dBuvV/m | dBuV/m| dB cm deg
1794.21 51.35 29.27 2.00 46.21 36.41 5400 | -17.59 100 57
2443.56 49.94 30.91 274 46.21 37.38 54.00 | -16.62 101 182
342258 47.67 3144 2.19 46.64 34.66 5400 | -1934 103 248
3758.74 44.81 31.86 212 46.37 3243 5400 | -21.57 102 162
7227.77 35.80 39.46 3.15 46.21 32.20 5400 | -21.80 101 142
9709.29 30.59 40.44 314 41.90 32.28 5400 | -21.72 102 6
1GHz~ 25 GHz (Vertical), Channd 1: 2412 MHz

Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 41
Temperature (C): 23
Frequenc | Rx R.(pk) | Ant_F | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
y .

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m| dB cm deg
1794.21 54.16 29.27 2.00 46.21 39.23 5400 | -14.77 100 57
2198.80 52.67 30.96 2.39 46.20 39.82 5400 | -14.18 101 105
2775.72 52.21 31.01 2.82 46.41 39.63 54.00 | -14.37 102 287
3102.90 49.77 31.18 2.67 46.59 37.03 5400 | -16.97 103 331
4562.94 42.07 3394 1.40 46.66 30.75 5400 | -23.25 101 44
958941 31.05 40.70 3.19 4222 32.73 5400 | -21.27 102 8

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 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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-36- FCCID:NKRRM1

1GHz~25GHz (Horizontal), Channd 6: 2437 MHz

Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 41
Temperature (C): 23

Frequenc | Rx_R.(pk) | Ant_F | Cab_L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
y .

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m| dB cm deg
1791.71 5351 29.25 2.00 46.21 38.55 54.00 | -1545 100 57
2388.61 52.93 30.92 2.66 46.21 40.31 5400 | -13.69 101 165
3222.78 46.66 31.28 249 46.61 33.81 54.00 | -20.19 103 300
3923.08 43.23 32.09 2.15 46.19 31.29 5400 | -22.71 102 120
8768.23 3381 41.27 3.27 42.67 35.68 5400 | -18.32 102 74
9661.34 31.13 40.55 3.16 42.03 32.80 5400 | -21.20 102 7

1GHz~25 GHz (Vertical), Channd 6: 2437 MHz

Operator: Jerry Chiou RBW: 1IMHz
Humidity (%): 41
Temperature (C): 23

Frequenc | Rx R(pk) | Ant_F | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
y .

MHz dBuv dB/m dB dB dBuv/m | dBuvV/m| dB cm deg
1791.71 57.10 29.25 200 46.21 42.14 5400 | -11.86 100 571
2540.96 48.56 30.92 2.82 46.24 36.06 5400 | -17.9 102 213
3758.74 48.71 31.86 212 46.37 36.32 5400 | -17.68 102 162
4087.41 4157 32.46 204 46.20 29.88 5400 | -24.12 102 91
8516.48 33.82 41.67 3.37 42.48 36.38 5400 | -17.62 102 134
9865.13 290.84 40.10 3.09 41.49 3154 5400 | -22.46 101 3
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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