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Summary of Tests

802.11g WirelessAP Sound Card-M oddl: WR-201
FCC ID: MQ4WR201

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

: 802.11g Wireless AP Sound Card
: WR-201

: MQ4AWR201

: 2412MHz ~ 2462MHz

: 11 channels
1 2412MHz, 2417MHz, 2422MHz, 2427MHz, 2432MHz,

2437TMHz, 2442MHz, 2447MHz, 2452MHz, 2457TMHz,
2462MHz

: DSSS, OFDM

: 120Vac, 60Hz with adapter (Model: MWD41-0900700)
: RJF45 UTP Cat.5 10meter x 1

: Feb. 9, 2006

 Apr. 3, 2006 ~ Apr. 4, 2006

A FCC DoC report has been generated for the client.

1.2 Additional information about the EUT

The EUT is a 802.11g Wireless AP Sound 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
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a broken antenna, but DOES NOT use a standard antenna jack or electrical connector.

AntennaGain
Antenna Type

: 2dBi max
: Dipole antenna

Connector Type : SMA Revers

1.4 Peripherals equipment

Peripherals Manufacturer Product No. Seria No.
NOTEBOOK PC | DELL PP0O2X N/ A
NOTEBOOK PC | DELL PPOSL CN-5G5152-48643-498-6810
EAR PHONE e-sense|MSB-206 N/A
SPEAKER N/A S767 N/A
SPEAKER N/A JAPI N/A
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2. Test specifications
2.1 Test standard

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.
With individual verifying, the maximum output power was found at 1Mbps data rate for

802.11b mode and 6Mbps data rate for 802.11g mode. The final tests were executed under
these conditions and recorded in thisreport individually.
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2.3 Test equipment

Equipment Brand Frequency range | Model No. I ntelr\'ilf D Neégt(éal '
EMI Test Receiver | Rohde & Schwarz | 9kHz~2.75GHz ESCS 30 EC303 | 04/17/2006
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\Yei?:/Ib:tne? /P%sor Anritsu 100MHz~18GHz ':\AAIAZZAA%ZAAEI 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.
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3.1 Operating environment

Temperature: 23
Relative Humidity: 5 %
Atmospheric Pressure:. 1023  hPa

3.2 Test setup & procedure

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
300kHz, 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 Model: 802.11b (DSSS Modulaiton) operating mode

Channel Frequency (MHz) | Bandwidth (MHz) Limit
1 (lowest) 2412 9.16 500kHz
6 (middle) 2437 9.16 500kHz
11 (highest) 2462 9.16 500kHz
Test Model: 802.11g (OFDM Modulaiton) operating mode
Channel Frequency (MHz) | Bandwidth (MH2z) Limit
1 (lowest) 2412 15.92 500kHz
6 (middle) 2437 16.12 500kHz
11 (highest) 2462 15.88 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 3.27 dB VBW 100 kHz
1.5 dBm 9.16000000 MHz SWT 5 ms Unit dBm
20
21.5 @B Offs¢t vo 7173 -31.99 dBm
2.40740p00 GHz
10 1 2 TTT] 327 OB
9.16000000 MHz
. I an' f\vn,mK\ /ﬂmuﬂ ﬂu\ e (fﬂ 3199 dBm
L D1 -2.[0039 dBm /ijﬂ . / i Lu\ 7 41149900 GHz
,18 n M \\J\
7 Wy
-30 —
-40
-50
-60
-70
-80
Center 2.412 GHz 2 MHz~ Span 20 MHz
Title: 6dB Bandwidth

Comment A:

Date:

Channel

04 .APR.2006

1 at 802.11b mode

11:45:45
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz  RF Att 10 dB
20 dBm 3.05 dB VBW 100 kHz
1.5 dBm 9.16000000 MHz SWT 5 ms Unit dBm
20
21.5 gB Offsé¢t Yo 7173 _4.34 dBm o
2.43240p00 GHz
10 2 TTT] 305 OB
L 3.16000p00 MHz
0 P &} [ \;\ﬂ AR IR 3.36 dBn
| 01 -2.643 dBnm /v%V/ | WLV \ 1 NA L —436490500—5H
10 JWM\/ \'\\A/\\ﬂ%
M N|
-30 m
_40
-50
-60
70
-80
Center 2.437 GHz 2 MHz~ Span 20 MHz
Title: B6dB Bandwidth

Comment A: C
04.APR.2006 11:48:45

Date:

hannel

6 at 802.11b mode
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz  RF Att 10 dB
<%%> 20 dBm 2.92 dB VBW 100 kHz
1.5 dBm 9.16000000 MHz SWT 5 ms Unit dBm
20 21.5 @dB Offs¢t Yo 7173 _4.96 dBm o
2.45740p00 GHz
10 2 TTT] o[ 97 OB
1 9.16000000 MHz
0 ETE W B N 2N T3 261 dBnm
Zn n[\‘J uJUW\ /\‘\‘J UKJ\ n [\ 2 /461498900 GH

10—01 -3.]388 dE; /ij/ v \ﬁ/ \»\ ’
Vi AW

-20

-30 R

40

-50

-60

-70

-80

Center 2.4B2 GHz 2 MHz~ Span 20 MHz

Title: 6dB Bandwidth
Comment A: Channel 11 at 802.11b mode
Date: 04.APR.2006 11:42:21
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Test Mode: 802.11g (OFDM M odulation) operating mode
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Max/Ref Lvl Delta 2 [T1] RBU 100 kHz 10 dB
<%%> 20 dBm -0.62 dB VBW 100 kHz

1.5 dBm 15.92000000 MHz SWT 5 ms dBm

20 21.5 @B Offs¢t vo 7173 _51.83 dBm
2.40404p00 GHz

10 2 TTT] —O[. 57 a8

. 5.92000000 MHz

v vi 171 0l.33 dBm

002 GHz

I P o o v P 7

FD1 —ir \

-40

-50

-B60

-70

-80

Center 2.412 GHz 2 MHz/

Title: 6dB Bandwidth
Comment A: Channel 1 at 802.11g mode
Date: 04.APR.2006 11:32:54

Span 20 MHz
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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 16.12000000 MHz SWT 5 ms Unit dBm
20
21.5 dB Offset Yo 7173 _5[.39 dBm o
2.423804p000 GHz
10 2 TTT] 035 B
1 1|6. 12000000 MHz
0 Yi XMAJ A Vi IIT11 0. 92 dBm
I dBmqu At MMWM@M&?AE GHz
I \ I
-20 £
-30 ¥
-40
-50
-60
-70
-80
Center 2.437 GHz 2 MHz~ Span 20 MHz
Title: BdB Bandwidth

Comment A: C
04.APR.2006 11:37:56

Date:

hannel

6 at 802.11g mode
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm 0.71 dB VBW 100 kHz
1.5 dBm 15.88000000 MHz SWT 5 ms Unit dBm
20
21.5 dB Offset Yo 7173 _4.95 dBm o
2.45404p00 GHz
10 2 TTT] o[ 7T B
1 115.88000000 MHz
0 Y\J . X 4 Vi |[T1] . 1[.31 dBm
| 51 4 Mmmwm MWNJWWW . 745 GHz
Y |
-20 -
-30
-40
-50
-60
-70
-80
Center 2.4B2 GHz 2 MHz~ Span 20 MHz
Title: BdB Bandwidth

Comment A: Channel 11 at 802.11g mode
Date: 04.APR.2006 11:39:49
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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

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

4.3 Measured data of Maximum Output Power test results

Test Mode: 802.11b (DSSS Modulation) operating mode

_ Conducted Peak Output o
Cramel | | @ | ey o W)
(dBm) (mW)
1 (lowest) 2412 15 13.56 15.06 32.06 1
6 (middle) 2437 1.5 13.03 14.53 28.38 1
11 (highest) 2462 1.5 12.46 13.96 24.89 1
Remark:
Conducted Peak Output Power = Reading + C.L.
Test Mode: 802.11g (OFDM Modulation) operating mode
_ Conducted Peak Output o
Cramel | | @ | ey o W)
(dBm) (mW)
1 (lowest) 2412 15 19.56 21.06 127.64 1
6 (middle) 2437 1.5 19.92 21.42 138.68 1
11 (highest) 2462 1.5 20.15 21.65 146.22 1
Remark:

Conducted Peak Output Power = Reading + C.L.
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5. Radiated Emission test

5.1 Operating environment
Temperature: 23

Relative Humidity: 53 %
Atmospheric Pressure: 1023  hPa
5.2 Test setup & procedure

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

A

Antenna
Tower
1.0-4.0m
}4 q Receiver
3m Antenna
EUT & |+
Peripherals
0.8m
Ground Plane
]
O
Peripherals | N —

L M T
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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5.4.1 Measurement results: frequencies equal to or lessthan 1 GHz

The test was performed on EUT under 802.11b and 802.11g continuously transmitting mode.
Channel 1, 6, 11 were verified. The worst case occurred at 802.11b Tx channel 1.

EUT : WR-201
Worst Case : 802.11b Tx at channel 1
Antenna | Freq. | Receiver | Corr. |Reading|Corrected| Limit | Margin| Antenna .;_r:glne
Polariz. Factor Level @3m high angle
(V/H) (MHz) | Detector | (dB/m) | (dBuV) |[(dBuV/m)|(dBuV/m)| (dB) (cm) | (degree)
\ 55.220 QP 1290 | 20.08 | 3297 | 40.00 | -7.03 | 100 114
\ 136.700| QP 11.39 | 1819 | 2958 | 4350 |-13.92| 100 97
\ 249.220| QP 1222 | 19.03 | 31.24 | 46.00 |-14.76| 100 312
\ 450.010| QP 1768 | 1141 | 29.09 | 46.00 |[-16.91| 168 310
\% 499480 | QP 1843 | 14.70 | 3312 | 46.00 |-12.88| 183 73
\% 539.250| QP 1946 | 1699 | 3645 | 46.00 | -955 | 197 178
H 112450 | QP 1054 | 2196 | 3249 | 4350 |[-11.01| 400 257
H 186.170| QP 12.08 | 2050 | 3258 | 4350 [-10.92| 400 144
H 249.220| QP 1236 | 2238 | 34.74 | 46.00 |-11.26| 400 75
H 329.730| QP 1440 | 17.67 | 3206 | 46.00 |[-13.94| 263 285
H 431.580| QP 18.12 | 1424 | 3236 | 46.00 |-13.64| 204 122
H 749.740 | QP 2295 | 11.38 | 3433 | 46.00 |-11.67| 135 103
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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EUT - WR-201

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)
4824.00 PK \Y 36.07 37.77 4947 | 51.17 54 -2.83 | 105.00 | 107.00
4824.00 PK H 36.07 37.77 4454 | 46.24 54 -7.76 | 125.00 | 237.00
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

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

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

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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EUT : WR-201

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
(MH2) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB) (cm) (degree)
4874.00 PK \ 36.07 37.77 5152 | 53.22 54 -0.78 | 112.00 | 151.00
4874.00 PK H 36.07 37.77 43.95 | 45.65 54 -8.35 | 114.00 | 127.00
Remark:

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

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

4. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor 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
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EUT : WR-201

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)
4924.00 PK \ 36.07 37.77 51.16 | 52.86 54 -1.14 | 116.00 | 118.00
4924.00 PK H 36.07 37.77 42,96 | 44.66 54 -9.34 | 112.00 | 229.00
Remark:

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

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

4. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor 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
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EUT : WR-201
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
(MH2) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB) (cm) (degree)
4824.00 PK \ 36.07 37.77 47.88 | 49.58 54 -4.42 | 117.00 | 275.00
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

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

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor levd is:

For PK:

1GHz-3GHz: 20dBuV

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

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuvV
14GHz-26.5GHz: 28dBuV
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EUT : WR-201
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
(MH2) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB) (cm) (degree)
4874.00 PK \ 36.07 37.77 44,68 | 46.38 54 -7.62 | 114.00 | 211.00
Remark:

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

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

4. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor 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
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EUT : WR-201
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
(MH2) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m) (dB) (cm) (degree)
4924.00 PK \ 36.07 37.77 51.04 | 52.74 54 -1.26 | 116.00 | 182.00
Remark:

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

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

4. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor 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
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6. Power Spectrum Density test
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6.1 Oper ating environment

Temperature: 18
Relative Humidity: 65 %
Atmospheric Pressure 1023  hPa

6.2 Test setup & procedure

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 Modulation) operating mode

Channel Fr(?\?lllj—le;)cy Power sp(e(:jcérrlrj‘;n density (I(_ler)nnl:)
1 (lowest) 2412 -12.92 8
6 (middle) 2437 -13.02 8
11 (highest) 2462 -13.69 8

Test Mode: 802.11g (OFDM Modulation) operating mode

cran_| PR [ T (i
1 (lowest) 2412 -14.30 3
6 (middle) 2437 -14.75 8
11 (highest) 2462 -13.66 8

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

@

13

Max/Ref Lvl
13 dBm
1.5 dBm
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-12.92 dBm
2.41296603 GHz
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dB

dBm

10

21

piw]
Cofft

FD1 8 d

GHz

-20

N

o

-30

-40

-50

-60

-70

-80

-87

Center 2.4128813964 GHz

Title:

Comment A:

Date

FPower Spectrum Density
1 at 802.11b mode
04.APR.2006

Span 300 kHz
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -13.02 dBm VBW 10 kHz
1.5 dBm 2.43787305 GHz SWT 100 s Unit dBm
13
10— Hb Nffapt S — 582 —cBm
D1 8 dBm : A
2.43797B05 GHz
0
-10 4
e W /\M\ , A o e
J o v v || LV v
-30
-40
-50
-60
-70
-80
-87
Center 2.438022044 GHz 30 kHz~, Span 300 kHz
Title: Power Spectrum Density

Comment A: Channel 6 at 802.11b mode
Date: 04.APR.2006 12:23:13
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -13.69 dBm VBW 10 kHz
1.5 dBm 2.46140431 GHz SWT 100 s Unit dBm
13
10215 B Offset . —
D1 8 dBm . A

2.46140431 GHz

P

20 ANV/V‘I\j“JIU(\*\Mm M,\A IIJ\M Al n /‘vaL \}%M H“Munvb\l M\UAV.U Wm\ru Vh"\W‘ JAW/JL

-30

-40

-50

-B60

-70

-80

-87

Center 2.461488398 GHz 30 kHz~, Span 300 kHz

Title: Power Spectrum Density
Comment A: Channel 11 at 802.11b mode
Date: 04.APR.2006 11:42:40
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Test Mode: 802.11g (OFDM M odulation) operating mode
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -14.30 dBm VBW 10 kHz
1.5 dBm 2.41698186 GHz SWT 100 s Unit dBm
13
10215 B Offspt v lrre] o4l 30 ape
D1 8 dBm : A
2.41698|186 GHz

0 - ,\//\J\ M,fkp/‘h A\ AL AN A

WA\A JA\/\/

-30

-40

-50

-B60

-70

-80

-87

Center 2.41698888 GHz 30 kHz~/

Title: Power Spectrum Density
Comment A: Channel 1 at 802.11g mode
Date: 04.APR.2006 11:33:13

Span 300 kHz
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Max,/Ref
<%%> 13 dBm
1.5 dB

13

Lvl Marker 1 [T1]

m

-14.
2.438230

RBW
75 dBm VBW
86 GHz SWT
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3 kHz
10 kHz
100 s
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RF Att 10

Unit

dBm

10—=215

HR (f fadt

A &

H

N
[

1.4 (g
S L=

FD1 8 dBm

T

dB\H
A

2.43823[086

GHz

-20 L\

NN \[\A/\/\\ PI\/\’\ ,]

AUV N N
\/ \"4

VAVVILVAYY:

-30

-40

-50

-B60

-70

-80

-87

Center 2.43B8262525 GHz

Title:
Comment A:
Date:

Power Spectrum Density
Channel & at 802.11g mode

04.APR.2006

11:38:14

30 kHz~/

Span 300

kHz
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -13.66 dBm VB 10 KHz
1.5 dBm 2.45571934 GHz SWT 100 s Unit dBm
13
1ol Ui isel Y4 ] —365—aBm
D1 8 dBm : A

2.45571834 GHz

I W PN\ ’WJ\/\/AM\'AI\/MMV,:WM AN

-30

-40

-50

-B60

-70

-80

-87

Center 2.455727455 GHz 30 kHz~/

Title: Power Spectrum Density
Comment A: Channel 11 at 802.11g mode
Date: 04.APR.2006 11:40:08

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: 55 %

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
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -99.14 dB VBW 100 kHz
11.5 dBm -25.058389800 MHz SWT 26 ms Unit dBm
11.5
ZT.0 @B UTTs¢gt Yol[T1] 3[.86 dBm A
2.41148B00
0 STl sal 141
-45.05899B03 MHZ
V2 |IT1] +33|. dBm
-10 2.38954 GHz
D1 -16/.043 dB va 111 55l 18 dBm
-20 2 20844000 GH
-30 {
-40 {Wﬂ)‘[
-50 M‘
,B‘ }r
B0 L f ""‘_ N
WWWW AW
-70
-80 =
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: 04.APR.2006 11:46:48
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -59.45 dB VBIW 10 Hz
11.5 dBm -24.642339800 MHz SWT 26 s Unit dBm
11.5
1.0 @b UTTS¢1 Y1U[[T1] 3l.38 dBm A
2.41149800 51
0 | [T11 109l 45 /48y
-d4.64299B0P MHz
V2 1IT1] 135. dBm
-1t 2.39529@@0 GHz
L D1 -16|.5819 aBh V3[IT1] 156,07 dBm
_20 2 3888400 EH
-30
2
40 /\}fl\
-50
3
ke
- \/H\\/// /
b e — ‘_“_'//
-70
-80 =
F1
-88.5 |
Center 2.362 GHz 10.4 MHz/ Span 104 MHz
Title: Band Edge

Comment A:

Date:

Channel 1 at 802.11b mode

F1=23390MHz F2=2400MHz (Average Detect)

04.APR.2006 11:47:46
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -61.84 dB VBW 100 kHz
11.5 dBm 29.18711423 MHz SWT 10 ms Unit dBm
11.5
7.0 B UrTTs¢t Y1U[[T1] 21.62 dBm A
1 2.46144pP8S GHz
ol T LN LT e84 am
2A9.18711423 MHz
i V2 |IT1] -58[.23 dBm
-10 ) U“\,\{ 2.439064[p00 GHz
—HD1 -17.383 dB 'i
-20
-30 \
_40 M\\)}J\JL’JUAI
-50 \/\b
2
75@ llwl A.Y
VAYARTT LWTRN v
-70
-80
F1
-88.5 |
Center 2.48 GHz 4 MHz/ Span 40 MHz
Title: Band Edge

Comment

Date:

A: Channel 11 at 802.11b mode
F1=2483.5MHz (Peak Detect)
04.APR.2006 11:43:27
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -64 .36 dB VBIW 10 Hz
11.5 dBm 22.23743487 MHz SWT 10 s Unit dBm
11.5
1.0 @b UTTS¢1 Y1U[[T1] 21.07 dBm A
1 2.46128R57 GHz
DNNR Jhan XN LT =] e =N
V 42 .23743487 MHz
”\ V2 1IT1] -62|.29 dBm
-10
\\\\ 2.48352000 GHz
D1 -17.928 dB \
-20
-30
-40 v/\/\\\ﬂ
-50 \\
- \AS T~
-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

Date:

F1=2483.5MHz (Average Detect)
04.APR.2006 11:44:15
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Test Mode: 802.11g(OFDM M odulation) operating mode
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -49.25 dB VBIW 100 kHz
11.5 dBm -35.03424449 MHz SWT 26 ms Unit dBm
11.5
1.0 @b UTTS¢T Y1U[[T1] 0l.31 dBm A
2.48’1222% GHz
0 LT 149 2% 48
-35.03424
V2 1IT1] 135(.52 dfn
-0 2.39%96p00 GHz
V3 [T1] 148].94 dBm
-20 1 19 6892 4dBMh 2 2 N nn Ll
-30
é‘/
-40
3
AV
-50 Wl
| MWN»W\AMWW
—60hat o LA,
WUUAVIW v
-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=2390MHz F2=2400MHz (Peak Detect)
04.APR.2006 11:34:04
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -51.38 dB VBW 10 Hz
11.5 dBm -34.40889333 MHz SWT 26 s Unit dBm
11.5
ZT.0 b UTTSét Y1U[[T1] ~11.85 dBm A
2.40649p99 GHz
0 LTl 151 3Fa 4B
34.4@599@6
V2 IIT1] 4+35].34 dBm
-10 2.399396p00 GHz
V3 1[T1] 453. 33 dBm
_20 2 37708800 cH
Bare+2 1].951 dBn [
-30
g
-40
-50 =
—
_J__,J?&rd—J”ﬂd’d’
-60 |
7
-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=23390MHz F2=2400MHz (Average Detect)
Date: 04.APR.2006 11:35:16
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Delta 1 [T1] RBW 100 KHz RF Att 0 db
Ref Lvl -43.50 db VBW 100 kHz
11.5 dBm 22.79855711 MHz SWT 10 ms Unit dBm
11.5
ZT.0 @b UTTset Y1U[[T1] ~11.39 dBm A
2.46072|144 GHz
0 L 11T 431 50 4B
A
J2.79855[711 MHz
Vo IT1] -44].89 dBm
-10 v 2.48352p00 GHz
~20 5 —71[394 dBh \\
-30 Y

-40 w\ﬂ\m ]

-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 (Peak Detect)
Date: 04.APR.2006 14:07:04
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl ~47.77 dB VBW 10 Hz
11.5 dBm 22.79855711 MHz SWT 10 s Unit dBm
11.5
1.0 @b UTTséet Y1U[[T1] ~3[.01 dBm A
2.46072144 GHz
Of—~ LT "y dB
e do.79855[711 MHz
“~\\\ V2 [1T11] -50|.78 dBm
-10 2.48352p00 GHz
-20 i
LI ELD 3 009 dB \
-30
-40
-\M\E\H
_60 R o —
-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: 04.APR.2006 14:07:52
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7.3.2 Radiated M ethod
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Test Mode: 802.11b(DSSS M odulation) operating mode

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 | =°¢8 Max. et | dBuv/m) (dB)
@3m Emissionin Band
(dBuV/m) Restrict Band | (dBuV/m)
(dBc)
A B C D E
PK 109.8 59.14 50.66 74 -23.34
1 (lowest)
AV 104.4 59.45 44.95 54 -9.05
, PK 108.68 61.84 46.84 74 -27.16
11 (highest)
AV 103.87 64.36 39.51 54 -14.49

Remark: 1. C=A-B

2.E=C-D
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FCCID. : MQ4WR201

Test Mode: 802.11g(OFDM M odulation) oper ating mode

Radiated Conducted
Method Method The Max.
. Between Carrier Field .
Max. Field Max. Power and | Strengthin Limit Margin
Strength of Re(i @3m 4B
Channel | Detector | £ ndamental | £0¢8 Max. estrict | 4Buv/m) (dB)
@3m Emissionin Band
(dBuV/m) Restrict Band | (dBuV/m)
(dBc)
A B C D E
PK 109.48 49.25 60.23 74 -13.77
1 (lowest)
AV 99.62 51.38 48.24 54 -5.76
] PK 110.93 43.50 67.43 74 -6.57
11 (highest)
AV 100.95 47.77 53.18 54 -0.82

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: 23

Relative Humidity: 53 %
Atmospheric Pressure 1023  hPa

8.2 Test setup & procedure
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AC Power ]
LISN1 ——p EUT «<«—» Peripherals [«— LISN 2
EMI
Receiver AC Power

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

Freg. Conducted Limit (dBuV)
(MH2) 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.



FCCID. : MQ4WR201

NSgi2 4 ETL SEMKO

Report No.: EME-060172
Page 45 of 46

8.5 Power Line Conducted Emission test data

Phase:
Model No.:
Test Condition:

Frequency
(MH=)

-1E0
.01k
037
287
. 30&
.1las

LEa T o T N I e |

I

Remark:

Line

WR-201

Normal operating mode
Corr. Level Limit Level Limit Margin
Factor Op )l AT kg (dE ]
(dE ) [ dBEui) (dBul) (dBul) {dBu) Op by
o.10 43.83 && .00 16596 E&_00 —22.17 -33.04
o.10 Z1.78& Eg_00 7.18 45 00 -34. %4 -38_8Z
0.24 13.80 000 11.43 Lo_on -40.F1 -38_%8
0.3l E0.E7 0. a0 11.320 Lo_on —-392.33 -38.70
o.77 EE.37 &0 aa 21.04 EoQ_0n -34.63 -Z8.92¢
1.00 Z4.Z6 &0.00 13.94 Eo_on -35.74 -31.0¢

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

Level {dBu
o {dBuv)

Date: 2006-02-15 Time: 18:53:07

0.15

0.5 1 2 5 10 20 11}
Frequency {(MHz)
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Phase: Neutral
Model No.: WR-201
Test Condition: Normal operating mode
Corr. Lewvel Limit Level Limit Margin
Frequency Factor Op Op AT Arr AR
(MH=) (dE) {dBua ) (dBuv)  (dBuW) (dBEulr) Qp Fikty
0.15E 0.10 4498 EE_87 la_z0 EE_87 -E0_.91 -37.87
0.488 0.10 2964 Eg_Z1 1315 46 _Z1 -le_E7 -3z2.08
0.85%9 0.10 ZE_0%9 La_00 lo.7a 4600 -&3.91 -35.Ez2
6148 o_zo Z£.80 &0, 00 1&.1%8 Lo. oo -37.20 -33.8:2
T.1EE 0.0 z4._10 &0_00 11.%20 Eo_0o -35_.%0 -382.10
12_ 169 0.53 z1_ 9% &0_00 15 28 Eo_oo -38.08 -34. 72
Remark:

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

0 Level {dBu\) Date: 2006-02-15 Time: 18:57:20

40

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



