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Summary of Tests

802.11 g MIMO WirelessLAN Mini PCI card -Model: WCM 5202
FCC ID: MQ4WCM 5202

Test Reference Results
Minimum 6dB Bandwidth test 15.247(a)(2) Pass
Maximum Output Power test 15.247(b) Pass
Radiated Spurious Emission test 15.205, 15.209 Pass
Power Spectrum Density test 15.247(e) Pass
Emission on the Band Edge test 15.247(d) Pass
AC Power Line Conducted Emission test 15.207 Pass
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1. General information

1.1 Identification of the EUT

Applicant

Product

Model No.

FCC ID.

Frequency Range

Channel Number
Fregquency of Each Channel

Type of Modulation
Rated Power

Power Cord
Sample Received
Test Date(s)
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: AboCom System, Inc.

: 802.11 g MIMO Wireless LAN Mini PCI card
: WCM5202

: MQAWCM5202

: 2412MHz ~ 2472MHz

: 13 channels
: 2412MHz, 2417MHz, 2422MHz, 2427MHz, 2432MHz, 2437MHz,

2442MHz, 2447TMHz, 2452MHz, 2457MHz, 2462MHz, 2467MHz,
2472MHz

: DSSS, OFDM

: 3.3Vdc from Notebook PC

- N/A

SApr.5

: Apr. 6, 2006~ May 15, 2006

A FCC DoC report has been generated for the client.

1.2 Additional infor mation about the EUT

The EUT isan 802.11 g MIMO Wireless LAN Mini PCI card, and was defined as information

technology equipment.

For more detail features, please refer to User's manual as file name “ Installation guide.pdf”
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1.3 Antenna description

The antenna is affixed to the EUT using a unique connector, which allows for replacement of
a broken antenna, but DOES NOT use a standard antenna jack or electrical connector.

AntennaGain:  2dBi max
AntennaType: Dipole antenna
Connector Type: Reverse

1.4 Peripherals equipment

Peripherals | Manufacturer Product No. Serial No. FCCID
Notebook PC|  DELL PPO2X gy210a04 | HCCDoC
Approved

Notebook PC|  IBM 2609 | BA-ZHNHN | FCCDOC
Approved
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2. Test specifications

2.1 Test standard
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The EUT was performed according to the procedures in FCC Part 15 Subpart C Section §
15.205 §15.207 §15.209 §15.247 and ANSI C63.4/2003.

The test of radiated measurements according to FCC Part15 Section 15.33(a) had been
conducted and the field strength of this frequency band were all meet limit requirement, thus
we evaluate the EUT pass the specified test.

2.2 Operation mode

The EUT was transmitted continuously during the test.

2.3 Test equipment

Equipment Brand Frequency range | Model No. I ntelr\';ilf ID| N eS;tC(‘;al '
EMI Test Receiver | Rohde & Schwarz | 9kHz~2.75GHz ESCS 30 EC303 04/16/2007
EMI Test Receiver | Rohde & Schwarz | 20Hz~26.5GHz ESMI EC317 08/07/2006
Spectrum Analyzer | Rohde & Schwarz 9kHz~30GHz FSP 30 EC353 | 07/24/2006
Spectrum Analyzer | Rohde & Schwarz 20Hz~40GHz FSEK 30 EC365 11/01/2006

Horn Antenna SCHWARZBECK 1GHz~18GHz |BBHA9120D| EC371 12/22/2007
Horn Antenna SCHWARZBECK | 14GHz~40GHz BBHA 9170 EC351 07/08/2007
Bilog Antenna SCHWARZBECK 25MHz~2GHz VULB 9168 EC347 12/23/2007
Pre-Amplifier MITEQ 100MHz~26.5GHz 919981 EC373 02/11/2007
Povv\yyﬁllb:tne? /P;eanksor Anritsu 100MHz~18GHz Il\\AAI,_AZZi%YQ/ EC396 11/10/2006

Controller HDGmbH N/A CM 100 EP346 N/A

Antenna Tower HDGmbH N/A MA 240 EP347 N/A
LISN Rohde & Schwarz 9KHz~30MHz ESH3-Z5 EC344 | 01/13/2007

Note: 1. The above equipments are within the valid calibration period.
2. The test antennas (receiving antenna) are calibration per 3 years.




3. Minimum 6dB Bandwidth test

3.1 Operating environment

Temperature:
Relative Humidity:

Atmospheric Pressure:

23
53 %
1023 hPa

3.2 Test setup & procedure
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The minimum 6dB bandwidth per FCC §15.247(a)(2) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at 100kHz, the video bandwidth set at
100kHz, and the SPAN>>RBW. The test was performed at 3 channels (lowest, middle and
highest channel). The minimum 6-dB modulation bandwidth isin the following Table.

3.3 Measured data of Minimum 6dB Bandwidth test results

Test Mode: 802.11b(DSSS M odulation) operating mode

Channel Frequency (MHz) | Bandwidth (MHz) Limit
1 (lowest) 2412 11.84 500kHz
6 (middle) 2437 11.84 500kHz
11 (highest) 2462 12.00 500kHz
Test Mode: 802.11g(OFDM M odulation) oper ating mode
Channel Frequency (MHz) | Bandwidth (MH2z) Limit
1 (lowest) 2412 16.56 500kHz
6 (middle) 2437 16.56 500kHz
11 (highest) 2462 16.56 500kHz

Please see the plot below.
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Test Mode: 802.11b(DSSS M odulation) oper ating mode

Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm 0.16 dB VBW 100 kHz
1.5 dBm 11.84000000 MHz SHT 5 ms Unit dBm
20
21.5 @B Offs¢t vo 7173 ~11.14 dBm "
2.40608000 GHz
10
1 a2 | LTT] U. 176 dB
111.84000000 MHz
. N WWWW 1) 2 5.23 dBn
FoT—0 1772 OB« <
1394383 GHz
-10

il k!

-30

-40

-50

-B60

-70

-80

Center 2.412 GHz 2 MHz~ Span 20 MHz

Title: 6dB Bandwidth
Comment A: Channel 1 at 802.11b mode
Date: 06.APR.2006 16:36:27
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm -0.13 dB VBW 100 kHz
1.5 dBm 11.84000000 MHz SWT 5 ms Unit dBm
20
21.5 dB Offset Yo 7173 _ol.s4 dBm o
2.43108000 GHz
10 1 2 TTT] Ol 13 o8
WWVUWAn 111.84000000 MHz
D54 dauzf\vl"ww W M 5L65 dR
94389 GHz
-10
-30
-40
-50
-60
-70
-80
Center 2.437 GHz 2 MHz~ Span 20 MHz
Title: 6dB Bandwidth

Comment A: Channel 6 at 802.11b mode
Date: 06.APR.2006 16:39:38
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm -0.35 dB VBW 100 kHz
1.5 dBm 12.00000000 MHz SWT 5 ms Unit dBm
20
21.5 dB Offset Yo 7173 _ol.26 dBm o
2.45592p000 GHz
10 1 a2 [ITT] -0[.35 dB
'VmAf“ﬁ 112.00000p00 MHz
ofo+—o a9 dBQJ\JWJ\MMW W M\\i 51.90 dBm
6384389 GHz
-10
-30
-40
50
-60
-70
-80
Center 2.4B2 GHz 2 MHz~ Span 20 MHz
Title: BdB Bandwidth

Comment A: Channel 11 at 802.11b mode
Date: 06.APR.2006 16:43:10
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Test Mode: 802.11g(OFDM M odulation) operating mode

Max,/Ref Lvl Delta 2 [T1] RBW 100 kHz  RF Att 10 dB
<%%> 20 dBm 1.72 dB VBW 100 kHz
1.5 dBm 16.56000000 MHz SWT 5 ms Unit dBm
20 21.5 gB Offsé¢t Yo 7173 _3[.11 dBm o
24037200 GHz
10 2 [ITT] I[.72 3B
! |6 .56000p00 MHZ

A J...mJT)\ ar AN 2o\ AN AANAA AL A PRI Al

o AU BN A LA i v

D—Dl 7 336 dbm \‘( z.AUDAUTz GHZ
20[/\/ m\/\‘

-30

40

-50

-60

-70

-80

Center 2.412 GHz 2 MHz~ Span 20 MHz

Title: 6dB Bandwidth
Comment A: Channel 1 at 802.11g mode
Date: 06.APR.2006 16:47:08
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm 2.56 dB VBW 100 kHz
1.5 dBm 16.56000000 MHz SWT 5 ms Unit dBm
20
21.5 dB Offs¢t Yo 7173 261 dBm o
2.42872000 GHz
10 ; 2 TTT] [ 56 OB
MKAA 116.56000P000 MHz
0 ~Aln \é\{\/\ﬂéﬂr UF\A“MMI\I\I\N\J\‘ ’ MW\’\_I\W\!\M, va\./\,nv 32 dBm
01 -y pat dbm U > Z3T400P2 GHz
-10
—2D/JV m\)
-30
-40
-50
-60
-70
-80
Center 2.437 GHz 2 MHz~ Span 20 MHz

Title: 6dB Bandwidth
Comment A: Channel & at 802.11g mode
Date: 06.APR.2006 16:51:27
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz  RF Att 10 dB
20 dBm 1.70 dB VBW 100 kHz
1.5 dBm 16.56000000 MHz SWT 5 ms Unit dBm
20
21.5 gB Offsé¢t Yo 7173 227 dBm o
2.45372P00 GHz
10 2 TTT] [ 70 B
1
16 .56000p00 MHz
; A e M Mvv\)\\ I/\NW\M/\/W'\MM AUt 1
—o1 -1B31 dBm U o ISGA0EBY GRzZ
10

-20 /JV

-30

40

-50

-60

-70

-80

Center 2.4B62 GHz 2 MHz/

Title: 6dB Bandwidth
Comment A: Channel 11 at 802.11g mode
Date: 06.APR.2006 16:53:10

Span 20 MHz
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4. Maximum Output Power test
4.1 Operating environment
Temperature: 23

Relative Humidity: 5 %
Atmospheric Pressure:. 1023  hPa

4.2 Test setup & procedure
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The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable

connected to peak power meter via power sensor. Power was read directly and cable loss

correction ( 2 dB) was added to the reading to obtain power at the EUT antenna terminals.
The test was performed at 3 channels (lowest, middlie and highest channel).

4.3 Measured data of Maximum Output Power test results

Test Mode: 802.11b(DSSS M odulation) operating mode

_ Conducted Peak Output o
Cramel | | @ | ey o W)
(dBm) (mW)
1 (lowest) 2412 1 17.03 18.03 63.53 30
6 (middle) 2437 1 17.75 18.75 74.99 30
11 (highest) 2462 1 17.81 18.81 76.03 30
Test Mode: 802.11g(OFDM M odulation) operating mode
. Conducted Peak Output o
came |\ | @ | e rore W)
(dBm) (mw)
1 (lowest) 2412 1 2351 24.51 282.49 30
6 (middle) 2437 1 23.73 24.73 297.17 30
11 (highest) 2462 1 23.67 24.67 293.09 30
Remark:

Conducted Peak Output Power = Reading + C.L.




Nlde=d ETL SEMKO

FCCID. : MQAWCM5202 Report No.: EME-060572
Page 16 of 46

5. Radiated Emission test

5.1 Operating environment
Temperature: 25

Relative Humidity: 55 %
Atmospheric Pressure: 1023  hPa
5.2 Test setup & procedure

The Diagram below shows the test setup, which is utilized to make these measurements.

A A
ntenna
Tower

1.0~4.0m
Receiver
< > Antenna

3m
EUT &
Peripherals
0.8m
[ ._\
Ground Plane
[ ]
O

\
[ N\ ]

i L e
Receiver

Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using
a receiver RBW of 120kHz record QP reading, and the frequency over 1GHz using a
spectrum analyzer RBW of 1IMHz and 10Hz VBW record Average reading. (15.209
paragraph), the Peak reading (IMHz RBW/VBW) recorded aso on the report.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the EUT,
the peripherals will be connected to EUT and the whole system. During the test, al cables
were arranged to produce worst-case emissions. The signal is maximized through rotation.
The height of antenna and polarization is changing constantly for exploring for maximum
signal level. The height of antenna can be up to 4 meters and down to 1 meter.
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The measurement for radiated emission will be done at the distance of three meters unless the
signal level istoo low to measure at that distance. In the case of the reading under noise floor,
a pre-amplifier is used and/or the test is conducted at a closer distance. And then all readings
are extrapolated back to the equivalent 3 meter reading using inverse scaling with distance.

The EUT configuration please refer to the * Spurious set-up photo.pdf”.

5.3 Emission limits

The spurious Emission shall test through the 10th harmonic. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the
radiated emission limits specified in §15.209(a).

Frequency Limits
(MH2) (dBuy V/m@3m)
30-88 40
88-216 435
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system

Uncertainty was calculated in accordance with NAMAS NIS 81.
Expanded uncertainty (k=2) of radiated emission measurement is 4.98 dB.
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5.4 Radiated spurious emission test data
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The test was performed on EUT under 802.11b/g continuously transmitting mode. Channel 1,
6, 11 were verified. The worst case occurred at 802.11b Tx channel 1.

EUT : WCM5202
Worst Case : 802.11b Tx at channel 1
Antenna | Freq. |Receiver| Corr. |Reading Cor(rjecte Limit |Margin|Antenna _;_I':glr;
Polariz. Factor Level | @3 m high | angle
(V/H) | (MH2) |Detector| (dB/m) | (dBuV) (dB‘;V’ m (dB‘;V’ M @B) | (cm) |(degree)
Vv 99.840 QP 738 | 1729 | 2467 | 4350 [-1884| 121 79
Vv 165.800| QP 1570 | 1925 | 3495 | 4350 | -855 | 106 255
Vv 231.760| QP 12.18 | 1964 | 31.82 | 46.00 |-14.18| 133 146
Vv 299.660 | QP 1395 | 2487 | 3882 | 46.00 | -7.18 | 145 157
Vv 364.650| QP 15.06 | 2057 | 3563 | 46.00 |-10.37| 125 254
Vv 600.360 | QP 20.75 | 1633 | 37.08 | 46.00 | -8.92 | 143 211
H 99.870 QP 793 | 2046 | 2839 | 4350 [-15.12| 122 254
H 231.760| QP 11.74 | 24.00 | 3574 | 46.00 |-10.26| 139 123
H 299.660| QP 14.17 | 2365 | 37.82 | 46.00 | -819 | 146 98
H 366.590| QP 1548 | 1452 | 30.00 | 46.00 |-16.01| 275 56
H 432550 | QP 18.12 | 1961 | 37.73 | 46.00 | -8.27 | 265 188
H 629.460 | QP 2155 | 1325 | 34.80 | 46.00 |-11.21| 255 210
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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5.4.2 M easurement results: frequency above 1GHz
EUT : WCM5202
Test Condition : 802.11b Tx at channel 1
Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin Ant. |TurnTable
Analyzer | Polariz. Gain Factor Level @3m high angle
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB) (cm) (degree)
*2412 PK \% 0 30.31 84.07 | 114.38 - - 101 32
*2412 AV \% 0 30.31 76.19 | 106.5 - - 101 32
4824.00 PK \Y 36.07 37.77 51.25 | 52.95 54 -1.05 100.0 59. D
6432.00 PK \% 36.65 40.87 5141 | 55.63 | 106.5 | -50.87 | 102.0 78. D
6432.00 AV \% 36.65 40.87 50.56 | 54.78 86.5 | -31.72 | 102.0 78. D
4824.00 PK H 36.07 37.77 439 45.6 54 -84 101.0 102.
6432.00 PK H 36.65 40.87 4715 | 51.37 86.5 | -35.13 | 100.0 91. D
Remark:

1. “*”: Fundamenta Frequency
2. Correction Factor = Antenna Factor + Cable Loss

3. Corrected Level = Reading + Correction Factor — Preamp. Gain

4. “-* means the emission is below the noise floor.

Noise floor level is:

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz; 28dBuV
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[}

O

O

EUT : WCM5202
Test Condition : 802.11b Tx at channel 6
Frequency |Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin Ant. | TurnTable
Analyzer | Polariz. Gain Factor Level @3m high angle
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) [(dBuV/m)((dBuV/m)| (dB) (cm) (degree)
*2437.00 | PK \ 0 30.31 | 8456 | 114.87 | - - 1000 | 58.
*2437.00 | AV \ 0 30.31 | 76.84 | 107.15 | - - 1000 | 58.
3240.00 PK V 35.54 34.62 48.31 | 47.39 54 -6.61 | 102.0 6 3.
4874.00 PK V 36.07 37.77 49.28 | 50.98 54 -3.02 | 105.0 123.
6480.00 PK V 36.65 40.87 5042 | 54.64 | 87.15 | -3251 | 1120 154.
3240.00 PK H 35.54 34.62 43.95 | 43.03 54 -10.97 | 100.0 354.
4874.00 PK H 36.07 37.77 4443 | 46.13 54 -7.87 | 100.0 266 .
6480.00 PK H 36.65 40.87 45.6 49.82 | 87.15 | -37.33 | 100.0 243.
Remark:

1. “*”: Fundamental Frequency
2. Correction Factor = Antenna Factor + Cable Loss

3. Corrected Level = Reading + Correction Factor — Preamp. Gain

4. “-* means the emission is below the noise floor.

Noise floor levdl is:

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuvV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuv
14GHz-26.5GHz: 28dBuVv

o O O o o
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EUT - WCM5202

Test Condition : 802.11b Tx at channel 11

Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin Ant. |TurnTable

Analyzer | Polariz. Gain Factor Level @3m high angle

(MH2) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB) (cm) (degree)

*2462.00 PK \ 0 30.31 82.35 | 112.66 - - 102.0 1220

*2462.00 AV \ 0 30.31 74.83 | 105.14 - - 102.0 1220
3270.00 PK \ 35.54 34.62 49.27 | 48.35 54 -5.65 101.0 79. 0D
4924.00 PK \ 36.07 37.77 47.68 | 49.38 54 -4.62 106.0 86. D
6570.00 PK \ 36.58 42.96 4801 | 5439 | 85.14 | -30.75 | 111.0 44. D
6570.00 PK H 36.58 42.96 4251 | 4889 | 85.14 | -36.25 | 100.0 121.

Remark:

1. “*”: Fundamental Frequency
2. Correction Factor = Antenna Factor + Cable Loss

3. Corrected Level = Reading + Correction Factor — Preamp. Gain

4. “-* means the emission is below the noise floor.

Noisefloor levd is:

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuv
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV



FCCID. : MQ4AWCM5202

Nlde=d ETL SEMKO

Report No.: EME-060572
Page 22 of 46

O

O

(=)

(=)

EUT - WCM5202
Test Condition : 802.11g Tx at channel 1
Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin Ant. |TurnTable
Analyzer | Polariz. Gain Factor Level @3m high angle
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) ((dBuV/m)|(dBuV/m)| (dB) (cm) (degree)
*2412.00 PK \% 0 30.31 85.04 | 115.35 - - 102.0 21.
*2412.00 AV \% 0 30.31 74.06 | 104.37 - - 102.0 21.
3210.00 PK V 35.54 34.62 4569 | 44.77 54 -9.23 | 100.0 145.
4824.00 PK \% 36.07 37.77 50.8 52.5 54 -15 100.0 186 .
6432.00 PK V 36.65 40.87 52.65 | 56.87 | 84.37 | -27.5 | 100.0 177.
3216.00 PK H 35.54 34.62 4354 | 42.62 54 -11.38 | 105.0 135.
4824.00 PK H 36.07 37.77 41.96 | 43.66 54 -10.34 | 103.0 54.
6432.00 PK H 36.65 40.87 47.03 | 51.25 | 84.37 | -33.12 | 102.0 98.
Remark:

1. **”: Fundamenta Frequency
2. Correction Factor = Antenna Factor + Cable Loss

3. Corrected Level = Reading + Correction Factor — Preamp. Gain

4. “-* means the emission is below the noise floor.

Noise floor levdl is:

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuv
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV

o O o o
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EUT - WCM5202
Test Condition : 802.11g Tx at channel 6
Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin Ant. |TurnTable
Analyzer | Polariz. Gain Factor Level @3m high angle
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) ((dBuV/m)|(dBuV/m)| (dB) (cm) (degree)
*2437.00 PK Vv 0 30.31 85.27 | 115.58 - - 103.0 99. D
*2437.00 AV V 0 30.31 74.45 | 104.76 - - 103.0 99. D
3240.00 PK V 35.54 34.62 50.1 49.18 54 -4.82 | 100.0 33. 0D
43864.00 PK V 36.07 37.77 49.65 | 51.35 54 -2.65 | 100.0 46 .
6480.00 PK V 36.65 40.87 52.9 5712 | 84.76 | -27.64 | 101.0 1550
3240.00 PK H 35.54 34.62 46.95 | 46.03 54 -7.97 | 108.0 2410
4860.00 PK H 36.07 37.77 44.36 | 46.06 54 -7.94 | 107.0 97. 0D
6480.00 PK H 36.65 40.87 45.08 49.3 84.76 | -35.46 | 100.0 124.
Remark:

1. **”: Fundamenta Frequency
2. Correction Factor = Antenna Factor + Cable Loss

3. Corrected Level = Reading + Correction Factor — Preamp. Gain

4. “-* means the emission is below the noise floor.

Noise floor levdl is:

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuv
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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EUT : WCM5202

Test Condition : 802.11g Tx at channel 11

Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin Ant. |TurnTable

Analyzer | Polariz. Gain Factor Level @3m high angle

(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB) (cm) (degree)

*2462.00 PK \% 0 30.31 82.98 | 113.29 - - 105.0 42.D

*2462.00 AV \% 0 30.31 72.46 | 102.77 - - 105.0 42.D
3270.00 PK \% 35.54 34.62 50.54 | 49.62 54 -4.38 100.0 23.D
4924.00 PK \Y 36.07 37.77 47.39 | 49.09 54 -4.91 103.0 244 |0
6570.00 PK \% 36.58 42.96 46.51 | 52.89 54 -1.11 105.0 2190
6570.00 PK H 36.58 42.96 4148 | 47.86 54 -6.14 102.0 3020

Remark:

1. “*”: Fundamenta Frequency
2. Correction Factor = Antenna Factor + Cable Loss

3. Corrected Level = Reading + Correction Factor — Preamp. Gain

4. “-* means the emission is below the noise floor.

Noise floor level is:

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz; 28dBuV
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6. Power Spectrum Density test

6.1 Oper ating environment

Temperature: 23
Relative Humidity: 53 %
Atmospheric Pressure 1023  hPa

6.2 Test setup & procedure

ETL SEMKO
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The power spectrum density per FCC §15.247(e) was measured from the antenna port of the
EUT using a 50ohm spectrum analyzer with the resolution bandwidth set at 3kHz, the video
bandwidth set at 10kHz, a span of 300kHz, and the sweep time set at 100 seconds. Power
Density was read directly correction was added to the reading to obtain power at the EUT
antennaterminals. The test was performed at 3 channels (lowest, middle and highest channel).

The Power Spectral Density measured result isin the following table.

6.3 Measured data of Power Spectrum Density test results

Test Mode: 802.11b (DSSS M odulation) oper ating mode

Frequency | Power spectrum density Limit

Channe (MH2) (dBm) (dBm)
1 (lowest) 2412 -9.98 8
6 (middle) 2437 -10.76 8
11 (highest) 2462 -9.26 8

Test Mode: 802.11g (OFDM M odulation) operating mode

Frequency | Power spectrum density Limit

Channel (MHZ) (dBm) (dBm)
1 (lowest) 2412 -10.65 8
6 (middle) 2437 -9.47 8
11 (highest) 2462 -10.45 8

Please see the plot below.
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Test Mode: 802.11b (DSSS M odulation) oper ating mode

Max/Ref Lvl
13 dBm

13

1.5 dBm

Nlde=d ETL SEMKO

-9.98 dBm
2.41386242 GHz
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dBm

21 5 B Of fad

o]
Tofh

10

FD1 8 dBm

GHz

/

i,/

-20

Ak

h, [0V

-30

-40

-50

-B60

-70

-80

-87

Title: Power Spectrum Density
Comment A: 1 at 802.11b mode

Date:

Center 2.413843888 GHz

Channel
06.APR.2006

Span 300 kHz
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -9.47 dBm VBW 10 kHz
1.5 dBm 2.43886242 GHz SWT 100 s Unit dBm
13
10f—=21-5 HB Nffopt L 2 S O 47 =B
D1 8 dBm : A
2.43886R42 GHz
0
1
Y

m/\/\ n, MM\A /b\q/\ﬁ/\/

] )

_28//\/ 4 M‘\j Wd\rj v

-30

<

e

-40

-50

-B60

-70

-80

-87

Center 2.438843888 GHz 30 kHz~/

Title: Power Spectrum Density
Comment A: Channel & at 802.11b mode
Date: U6.APR.2006 16:39:57

Span 300

kHz
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -9.26 dBm VBW 10 kHz
1.5 dBm 2.46378687 GHz SWT 100 s Unit dBm
13
10p—=21-5 HB Offapt LZE RS i
D1 8 dBm : A
2.46378p87 GHz
0
1
-10 b4

_2U\,\N U \/IUV W v V\[J

-30

f\//\ A AMA W\M\\f/\ /XMVJW\/\A W/

G

-40

-50

-B60

-70

-80

-87

Center 2.463803808 GHz 30 kHz~/

Title: Power Spectrum Density
Comment A: Channel 11 at 802.11b mode
Date: U6.APR.2006 16:43:28

Span 300 kHz
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Test Mode: 802.11g (OFDM M odulation) operating mode

Max/Ref Lvl Marker 1 [T1]
13 dBm -10.65 dBm

1.5 dBm 2.41017926 GHz

RBW
VBW
SWT

Nlde=d ETL SEMKO
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3 kHz RF Att 10 dB
10 kHz
100 s Unit dBm

13
1ol21_5 HR Nffapt

A &

i Y
C o1 IJ

a0l oo oD
=TOr oo ot

FD1 8 dBm

T

2.41017B26 GHz

1

AY

-30

L Arada A AU

WAl
I

U V

W\ ]
v

-40

-50

-B60

-70

-80

-87

Center 2.410136273 GHz

Title: Power Spectrum Density
Comment A: Channel 1 at 802.11g mode
Date: U6.APR.2006 1B6:47:27

30 kHz~/

Span 300 kHz
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -10.76 dBm VBW 10 kHz
1.5 dBm 2.43258407 GHz SWT 100 s Unit dBm
13
10p—=21—2fb Of fapt S —
D1 8 dBm : A
2.43258407 GHz
0
1
-10
LA \/\AM/\/\/\M/\/\/ AN A N A A7)
v v v V vvguvyivy
-30
-40
-50
-60
-70
-80
-87
Center 2.432681383 GHz 30 kHz~, Span 300 kHz
Title: Power Spectrum Density

Comment A: Channel & at 802.11g mode
Date: 06.APR.2006 16:51:46
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Max/Ref Lvl Marker 1 [T1] RBW
13 dBm -10.45 dBm VBW

1.5 dBm 2.45758347 GHz SWT
13
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3 kHz RF Att 10 dB
10 kHz
100 s Unit dBm

1ol21_ 5 HR Nffapt

A & a0l A

H

N
[

T —-Br—4=—daBm

FD1 8 dBm

2.45758[347 GHz

-20 ¢ I o Y] U v v

§ i\ V\/\/\J\/\\/’\F’\/\/\/[\ /\/\\//\/\/\AA\[\ /\/\j

-30

-40

-50

-B60

-70

-80

-87

Center 2.4576391383 GHz 30 kHz~/

Title: Power Spectrum Density
Comment A: Channel 11 at 802.11g mode
Date: U6.APR.2006 16:53:28

Span 300 kHz
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7. Emission on the band edge
In any 100kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 KHz bandwidth within

the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

7.1 Operating environment

Temperature: 23

Relative Humidity: 53 %

Atmospheric Pressure 1023  hPa

7.2 Test setup & procedure

The output of EUT was connected to spectrum analyzer via a 50ohm cable.
The setting of spectrum analyzer is:

Peak: RBW 100kHz; VBW 100kHz
Average: RBW 1IMHz; VBW 10Hz
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7.3 Test Result

7.3.1 Conducted Method

Test Mode: 802.11b(DSSS M odulation) operating mode

Nlde=d ETL SEMKO
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
%Ref Lvl -51.67 dB VB 100 kHz
11.5 dBm -24.64800000 MHz SWT 26 ms Unit dBm
=
t ZT.0 B UTTsé¢tT Yol[T1] 5l.29 dBm
2.41400
0 T 510
-4 .64800
V2 |[T1] 135
-1t 2.39E21ﬁDD GHz
—01 -14.707 dB S0 149]. 38 dbm
-20 2. 384234 NA  CH
-30 /
Y
-40 JIM

3
el oA
_50 N M ETOYTTE W PNV
| ’\h¢¢uﬁﬁvdﬂnbwmuuﬂwmw WA
-60
-70
-80 r
F1
-88.5
Center 2.3B62 GHz 10.4 MHz/ Span 104 MHz
Title: Band Edge

Comment A: Channel 1 at 802.11b mode
F1=2390MHz F2=2400MHz (Peak Detect)
Date: 06.APR.2006 16:37:23
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -53.09 dB VBW 10 Hz
11.5 dBm -21.73141483 MHz SWT 26 s Unit dBm
11.5
ZT.0 @B UTTs¢T Yol[T1] 5[. 18 dim
2.41 ?D?W
0 T 53l g9 4R
-A1.731414B3 MHz
V2 1IT1] 136|386 dBm
-10 2.38996000 GHz
—D01 -14.817 dB ST TT] 74l.5l abm
-20 2 38449 00 GH
-30 /
-40 "‘)
1
-50 s
IﬂF—ﬂ
-60
-70
-80 =
F1
-88.5
Center 2.3B62 GHz 10.4 MHz/ Span 104 MHz
Title: Band Edge

Comment A:

Date:

Channel 1 at 802.11b mode
F1=2390MHz F2=2400MHz (Average Detect)
06.APR.2006 16:38:16
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
%Ref Lvl -51.42 dB VBW 100 kHz
11.5 dBm 20.71214423 MHz SWT 10 ms Unit dBm
e oT 5 P8 0T Toet Y71 533 08|
WWM 2.46392[786 GHz
0 A ‘1 [T11 S 42 4dR
40.71214429 MHz
V2 lrT1] -45|. 49 dBm
-10 \\ 2.48464p00 GHz
D1 -14.068 dB
-20 \

-40 ‘W“ >

MVUMVU“BKMAWH
=50 J‘MMMMJM_MW\

-60

-70

-80

F1
-88.5
Center 2.48 GHz 4 MHz/ Span 40 MHz

Title: Band Edge

Comment A: Channel 11 at 802.11b mode
F1=2483.5MHz (Peak Detect)
Date: 06.APR.2006 16:43:59
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -52.76 dB VBIW 10 Hz
11.5 dBm 19.18134269 MHz SWT 10 s Unit dBm
11.5
ZT.0 @b UTTs¢T Y1U[[T1] 51.83 dBm A
!u“\\\ 2.46432B66 GHz
0 | [T11 52 768 4B
18.18134pP6BY MHz
V2 1IT1] -46|.893 dBm
-0 \ 2.48352p00 GHz
FD1 -14{.174 dB \
-20
-30 \\\\‘\
-40 f\\
S
~_ |
-50
-60
-70
-80
F1
-88.5 |
Center 2.48 GHz 4 MHz/ Span 40 MHz
Title: Band Edge

Comment A: Channel 11 at 802.11b mode
F1=2483.5MHz (Average Detect)
Date: 06.APR.2006 16:44:48
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Test Mode: 802.11g(OFDM M odulation) operating mode

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -49.05 dB VBW 100 kHz
11.5 dBm -16.520993399 MHz SWT 26 ms Unit dBm
11.5
1.0 @b UTTS¢T Y1U[[T1] 3l.56 dBm A
1
2.406496 GHz
0 LT 14
-16.52089339 MHz
V2 1IT1] 131].20 dBm
-0 2.39%54[400 GHz
D1 -16/.438 dBm V3[[T1] 149,49 dBm
_20 2 233d97E00 GH
-30 2/
-40 TN
i
7EwawwMAMJWPhH\B¢$“VL&h hkﬂkm*ﬁw*ghhMh“ﬂVA¢MJMJﬂUuAMNNM
-60
-70
-80 =
F1
-88.5 |
Center 2.362 GHz 10.4 MHz/ Span 104 MHz
Title: Band Edge

Comment A: Channel 1 at 802.11g mode
F1=2390MHz F2=2400MHz (Peak Detect)
Date: U06.APR.2006 16:48:00
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -50.81 dB VBW 10 Hz
11.5 dBm -20.48081383 MHz SWT 26 s Unit dBm
11.5
7.0 B UrTTs¢t Y1U[[T1] 21.93 dBm A
2.41[45%
0 LT legl/a1 4R
-40.48091383 mMHz
V2 |IT1] 134].24 dBm
-10 2.395?12@0 GHz
v
| 01 -17 068 dB 3[T1] 147].88 dBm
-20 2 3890pE00 GH
-30 .
i/
40 //
-50 — _,)x/
-60
-70
-80 =
F1
-88.5 |
Center 2.362 GHz 10.4 MHz/ Span 104 MHz
Title: Band Edge

Comment A:

Date:

Channel 1 at 802.11g mode
F1=23390MHz F2=2400MHz (Average Detect)
06.APR.2006 16:48:54
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -48.43 dB VBW 100 kHz
11.5 dBm 17.50733467 MHz SWT 10 ms Unit dBm
11.5
Z17.0 @b U{TSEEI Y1U[[T1] 41.10 dBm
2.46B633pP67 GHz
DbﬂhﬂﬂuﬂdmﬂJR”% LT 48l 43 48
U 1|7.50733467 MHz
V2 |IT1] -44].33 dBm
-10 \\ 2.48384[p00 GHz
—HD1 -15(.901 dB \
-20 \\1
- \W
40 g
-50 M bt lUA] o as )
-60
-70
-80
F1
-88.5 |
Center 2.48 GHz 4 MHz/ Span 40 MHz
Title: Band Edge

Comment A:

Date:

Channel 11 at 802.11g mode
F1=2483.5MHz (Peak Detect)
U6.APR.2006 16:53:58
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -49.88 dB VBW 10 Hz
11.5 dBm 18.063908820 MHz SWT 10 s Unit dBm
11.5
7.0 B UrTTs¢t Y1U[[T1] 3l.64 dBm A
1
S AN 2.46545P0890 GHz
0 N LT 49l 88 am
118.06809B20 MHz
V2 |IT1] -48|.24 dBm
-10 \ 2.48352p00 GHz
—HD1 -16(.364 dB \
-20
-30 \\aﬂ\\
-40
4
-50
-60
-70
-80
F1
-88.5 |
Center 2.48 GHz 4 MHz/ Span 40 MHz
Title: Band Edge

Comment A: Channel 11 at 802.11g mode
F1=2483.5MHz (Average Detect)
Date: U6.APR.2006 16:54:46
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7.3.2 Radiated M ethod

Test Mode: 802.11b(DSSS M odulation) operating mode

ETL SEMKO

Report No.: EME-060572

Page 41 of 46

Radiated Conducted
Method Method The Max.
. Between Carrier Field -
Max. Field Max. Power and | Strength in Limit Margin
Strength of Restrict @3m 4B
Channel | Detector | £ ndamental | =°¢8 Max. Met 1 (dBuv/m) (dB)
@3m Emissionin Band
(dBuV/m) Restrict Band | (dBuV/m)
(dBc)
A B C D E
PK 51.67 62.71 74 74 -11.29
1 (lowest)
AV 53.09 53.41 54 54 -0.59
) PK 51.42 61.24 74 74 -12.76
11 (highest)
AV 52.76 52.38 54 54 -1.62

Remark: 1. C=A-B

2.E=C-D
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Radiated Conducted
Method Method The Max.
. Between Carrier Field .
Max. Field Max. Power and | Strengthin Limit Margin
Strength of Restrict @3m 4B
Channel | Detector | £ ndamental | £0¢8 Max. rl @Buv/m)| (@B
@3m Emissionin Band
(dBuV/m) Restrict Band | (dBuV/m)
(dBc)
A B C D E
PK 115.35 49.05 66.3 74 77
1 (lowest)
AV 104.37 50.81 53.56 54 -0.44
] PK 113.29 48.43 64.86 74 -9.14
11 (highest)
AV 102.7 49.88 52.82 54 -1.18

Remark: 1. C=A-B

2.E=C-D
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8. Power Line Conducted Emission test §FCC 15.207

8.1 Oper ating environment
Temperature: 22

Relative Humidity: 55 %
Atmospheric Pressure 1023  hPa

8.2 Test setup & procedure

AC Power <4— p| Peripheras AMN 2
————» AMN 1 |—»{ Notebook PC — P <

EMI AC Power
Receiver

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50 ohm/50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a
500hm/50uH coupling impedance with 50ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4/2003 on conducted measurement.
The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9kHz.

The EUT configuration please refer to the “ Conducted set-up photo.pdf”.
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8.3 Emission limit
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Freg. Conducted Limit (dBuV)
(MHz) QP Ave.
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

* Decreases with the logarithm of the frequency.

8.4 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is+2.6 dB.
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8.5 Power Line Conducted Emission test data

The test was performed the 802.11b and 802.11g normal operating modes, the worst case was
occurred at 802.11b normal operating mode.

Phase . Line

EUT - WCM5202

Test Condition : Normal operating mode

Corr. Lewvel Limit Lewveal Limit Margin
Frequency Factor Qp Oy AW A (dE )
(MH=) (dE) {dBEuY) {dBulf) {dBulf) {dBa ) Op Axr

0.1&0 0.10 E3.EE G&. 00 E0.320 L&.0oao -lz.75 -3L5.70
0.1&5 0.10 E0.&Z G5.Ed z2.10 EE_E4 -14_592 -zZ&6.44
1.9Z21 0.11 34.98 E&.00 ZL.88 4600 -Z1.05 -zZO_1lZ
E.3EE 0.13 34,71 L&.00 EL.TE 4500 -El.2% -zZO.E4
3.E7E 0.2l 236, EE L&.oao ET.EE 4500 -1l3. 48 -12_4%&
10. E&5 0. 54 35.48 &0.0a 30.41 Eo.aa -24_E2 -15_E3

Remark:

1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

100 Level (dBuv) Date: 2006-05-15 Time: 14:45:36

0.15 0.5 1 2 h 10 20 30
Frequency (MHz)
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Phase - Neutral

EUT : WCM5202

Test Condition : Normal operating mode

Corr. Lewal Limit Lewval Limit Margin
Frequency Factor Qp Qp A kg (dE)
(MH=) [ dE ) | dBEuatr) | dEaT) | dEaT) [ dBEuaT) Qp Ay

o_170 0.10 43.73 G434 12_74 L4 94 -zZ1.E1 -35_EZ0
1.71%8 0.11 a4 .49 E&_ 00 31.61 4&_ 00 -zl.51 -14_39
2420 0.14 33.70 E&_00 18 26 45,00 —Z2.30 -27.74
3.3EE 0.z0 3429 E&_00 z4_88 4500 -z1.71 -Z1.1:%
3938 0.&3 34.89 L&_00 2565 45,00 -z1.11 -z0.3%
E.1ll%: 0,25 3E_37 &0 00 ZE5_ 48 Eo._ oo -z7.83 -IZ4_54

Remark:

1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) —Limit (dBuV)

Lewvel {dBuv) Date; 2006-05-15 Time: 14;54:50

100

50\ |

0.15 0.5 1 2 h 10 20 30
Frequency (MHz)



