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Wireless LAN 802.11a/b/g USB adapter -Model: WNG501CEP
FCC ID: BKMWNG6501C

1. 802.11b+g

Test Reference Results
Minimum 6dB Bandwidth test 15.247(a)(2) Pass
Maximum Output Power test 15.247(b) Pass
RF antenna conducted spurious emission test  (15.247 (c) 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
2.802.11a

Test Reference Results
Peak output power test 15.407 (a)(1)/(2)/(3) Pass
Power Spectrum Density test 15.407 (8)(1)/(2)/(3) Pass
Peak excursion to average ratio test 15.407(a)(6) Pass
Radiated spurious emission test ig:ggg(b)(l)/(Z)/B), Pass
AC line conducted emission test ig:ggz(b)(@ Pass
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1. General information

1.1 Identification of the EUT

Applicant
Product
Model No.

FCCID.
Frequency Range

Channel Number
(802.11 atb+g)

Frequency of Each Channel
(802.11 at+b+q)

Type of Modulation
Rated Power

Power Cord
Sample Received
Test Date(s)

ETL SEMKO

Report No.: EME-060590
Page 6 of

: SEIKO EPSON CORPORATION
: Wireless LAN 802.11a/b/g USB adapter
: WN6501CEP

: BKMWNG501C
' 1. 2412 MHz ~ 2462 MHz

2. 5180 MHz ~ 5320 MHz

: 1. 11Channelsfor 2412 MHz ~ 2462 MHz

2. 8Channels for 5180 MHz ~ 5320 MHz

: 1. 2412 MHz + 5k MHz, k=0~10

2. 5180 MHz + 20k MHz, k=0~7

: DSSS, OFDM

: DC 5V from Notebook PC

- N/A

- Apr. 21, 2006

: Apr. 21, 2006 ~ May 22, 2006

FCC Part 15 B report has been issued for this EUT.

1.2 Additional information about the EUT

The EUT is a Wireless LAN 802.11a/b/g USB adapter, and was defined as information
technology equipment. It has TPC function.

The EUT meets special requirements for LMA modular approval on FCC Public Notice DA
00-1407 and the deviceisonly for OEM integrator, please refer the test result in this report.

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



N2 d ETL SEMKO

FCCID. : BKMWN6501C Report No.: EME-060590
Page 7 of 94

1.3 Antenna description
The EUT uses a permanently connected antenna.

AntennaType : PCB printed antenna
Connector Type : N/A

USE antenna G_peak | G_avg | VSWR

24GHz | XY plane | 2892 -3.00 1.15
HE

2.5GHz | XY plane 1.57 -3.48 2.35
HP

4.906GHz | AY plane 3.68 -2.08 1.45
HP

5.35GHz | XY plane | 2.71 220
HP

5 85GHz | XY plane 1.20 -3.58 2.54
HE

1.4 Peripherals equipment

Peripherals | Manufacturer | Product No. Serial No. FCCID
Notebook PC | DELL PPO2X 8Y 210A04 FCC DoC
Approved
Printer HP C2642A THBEKIN2ZB | ARSCM560S
Modem Dyndlink | VI456VQE | 00V230A00051494| " CC POC
Approved
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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.

The EUT was performed according to the procedures in FCC Part 15 Subpart E Section §
15207 §15.209  §15.407 and ANSI C63.4/2001.

The AC power conducted emissions was invested over the frequency range from 0.15MHz to
30MHz using areceiver bandwidth of 9kHz. (15.207 paragraph)

Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using
areceiver 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 recorded also on the report.

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.

The EUT setup configurations please refer to the photo of test configuration in item.

2.2 Operation mode

The EUT was supplied with 5Vdc from Notebook PC and it was running in operating
mode.

Plug the EUT into Notebook PC via USB interface, then turn on the Notebook PC power
and run the test program “QA” under windows OS, which provide by manufacturer.

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, 6Mbps data rate for 802.11g mode and 6Mbps data rate for 802.11a mode. The
final tests were executed under these conditions and recorded in this report 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 | 04/17/2007
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\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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FCCID. : BKMWNG6501C

3. Minimum 6dB Bandwidth test (FCC 15.247)
3.1 Operating environment

Temperature: 25
Relative Humidity: 60 %
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
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 12.48 500kHz

6 (middle) 2437 12.48 500kHz

11 (highest) 2462 12.52 500kHz

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

Channel Frequency (MHz) | Bandwidth (MH2z) Limit

1 (lowest) 2412 16.60 500kHz

6 (middle) 2437 16.60 500kHz

11 (highest) 2462 16.60 500kHz

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

Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm 0.31 dB VBIW 100 kHz
2 dBm 12.48000000 MHz SWT 5 ms Unit dBm
20
22 dB|Offset Yo l[T1] _2.22 dBm ~
2.40576000 GHz
10 22 [TTT] O 3T B

2 . 48000p00 MHz
2 I\N\/W\”\jw"\ P AAPA G o 3l.95 dBa

{

] 7
D1 -2.[052 d \/ \/ \ Wl U3 GHz
-10 /‘//\,
-20

—38/ \

-40

-50

-60

-70

-80

Center 2.412 GHz 2 MHz, Span 20 MHz

Title: 6dB Bandwidth
Comment A: Channel 01 at 802.11b mode
Date: 21.APR.2006 11:20:00
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz  RF Att 10 dB
<%%> 20 dBm 0.47 dB VBW 100 kHz
2 dBm 12.48000000 MHz SWT 5 ms Unit dBm
20
22 dB| Offset Yo [[T1] -3.01 0Bm| gy
2.43076000 GHz
10 2 ITT] [ 47 o8

P AP F1A |- 321 dBm

112.48000000 MHz

\

o =31
o> Or1

p
—

A
\ 4 5J

i y

\Y

-20 A

—BD/

40

-50

-60

-70

-80

Center 2.437 GHz 2 MHz/

Title: 6dB Bandwidth
Comment A: Channel 06 at 802.11b mode
Date: 21.APR.2006 11:38:36

Span 20 MHz
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm 0.01 dB VBW 100 kHz
2 dBm 12.52000000 MHz SWT 5 ms Unit dBm
20
22 dB|Offset Y2 [[T1] -2.57 dB| g
2.45576p00 GHz
10 2 TTT] O 0T B
! 2. 52000p00 MHz
0 I V”vA““JV“vA”\ /f”Kv”/Vf”Aﬂﬂ”hJ@ﬂ B 364 dRm
D1 -2.1363 d / \/ \/&r\éitlz\iizzw GHZ
-10 A
-20
730\/ \
-40
-50
-60
-70
-80
Center 2.4B2 GHz 2 MHz~ Span 20 MHz
Title: B6dB Bandwidth

Comment A: Channel 11 at 802.11b mode
Date: 21.APR.2006 11:42:44
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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 1.33 dB VBW 100 kHz
2 dBm 16.60000000 MHz SWT 5 ms Unit dBm
20
22 dB| Offset V2 |(T1] -9).94 dBm| gy
2.40368p00 GHz
10 22 [TTT] [ 39 B
116 .60000P00 MHz
0 1 Vi lIT1] -1l.71 dBm
WWWM WW&}WDM GHz
= 4%?M(ﬂm W f

L \
Il N,

-40
-50
-60
-70
-80
Center 2.412 GHz 2 MHz, Span 20 MHz
Title: 6dB Bandwidth

Comment A: Channel 01 at 802.11g mode
Date: 21.APR.2006 11:51:47
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Max,Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm 1.03 dB VBW 100 kHz
2 dBm 16.60000000 MHz SWT 5 ms Unit dBm
20
22 dB| Offset Y2 [[T1] -10|. 13 dBM| e
2.42868p00 GHz
10 2 TTT] [ 03 B
1|6 .60000pP00 MHz
0 1 Vi [T1] -2[.50 dBm
.43241082 GH
%ﬁﬂuJubﬂMkﬁwkuﬁAﬂvUALAJJﬁAﬂvumkw ruwwyﬂjp&wwﬁAdhAANVudA» n “
oL —&497 dBn i L
-20
_30}
40
-50
60
-70
-80
Center 2.437 GHz 2 MHz~ Span 20 MHz
Title: B6dB Bandwidth

Comment A: Channel 0B at 802.11g mode
Date: 21.APR.2006 12:02:00
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm 1.97 dB VBW 100 kHz
2 dBm 16.60000000 MHz SWT 5 ms Unit dBm
20
22 dB|Offset vo|rT1] -10].31 dBM| e
2.45368000 GHz
10 2 TTT] 97 B
1|6.60000P00 MHz
0 1 Vi[T1] -20.02 dBm
Nmﬁ¢”VV&N“NﬂA”WJUVKMWhmAﬂwW rUVANMJAdWMV\pAAMAyVJ@Léﬁ@ﬁ&D82 GHz
L D1 7gf021 dBm f
-10 uf
-20 A
-30
-40
-50
-60
-70
-80
Center 2.4B2 GHz 2 MHz~ Span 20 MHz
Title: 6dB Bandwidth

Comment A: Channel 11 at 802.11g mode
Date: 21.APR.2006 12:06:14
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4. Maximum Output Power test (FCC 15.247)
4.1 Operating environment

Temperature: 25

Relative Humidity: 60 %
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 (2.5 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 M odulation) operating mode

_ Conducted Peak Output o
Cramel | | @ | ey o W)
(dBm) (mW)
1 (lowest) 2412 2.5 16.95 19.45 88.10 1
6 (middle) 2437 25 15.91 18.41 69.34 1
11 (highest) 2462 2.5 16.47 18.97 78.89 1
Remark:
Conducted Peak Output Power = Reading + C.L.
Test Mode: 802.11g(OFDM M odulation) oper ating mode
_ Conducted Peak Output o
Cramel | | @ | ey o W)
(dBm) (mW)
1 (lowest) 2412 2.5 18.95 21.45 139.64 1
6 (middle) 2437 25 18.01 20.51 112.46 1
11 (highest) 2462 2.5 18.42 20.92 123.59 1
Remark:

Conducted Peak Output Power = Reading + C.L.
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5. RF Antenna Conducted Spurioustest
5.1 Operating environment

Temperature: 25
Relative Humidity: 58 %

5.2 Test setup & procedure

The measurements were performed from 30MHz to 25GHz RF antenna conducted per FCC
15.247 (c) was measured from the EUT antenna port using a 50ohm spectrum analyzer with
the resolution bandwidth set at 100 kHz, and the video bandwidth set at 100 kHz.

Harmonics and spurious noise must be at least 20dB down from the highest emission level
within the authorized band as measured with a 100 kHz RBW. The table below is the results
from the highest emission for each channel within the authorized band. This table was used to
determine the spurious limits for each channel.

5.3 Measured data of the highest RF Antenna Conducted Spurioustest result

The test results please see the plot below.
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Test Mode: 802.11b(DSSS M odulation) operating mode

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -50.16 dB VBW 100 kHz
12 dBm -34.80820842 MHz SWT 28 ms Unit dBm
12
UDTUTToET YTTOTT] ?.U/ dBm A
2.411@34ﬁ GHz
0 o1 [0T11 X Dql 0B
-3¢ .8 2@#42 Hz
V2 10T1] -36[.02 m
-10 ,.79?@24@0 EH\?
L D1 -15|.928 dBh V3 [T1] -46[.09 dB
0 b B7529R00 GHY
-30
j !
_40 [T ju
3
_50 A i Ay m A AW.
. W w
\MMW"M ‘
-60
-70
-80 -
F1
-88
Center 2.366 GHz 11.2 MHz/ Span 112 MHz
Title: Band Edge

Comment A: Channel 01 at 802.11b mode
F1=2390MHz F2=2400MHz (Peak Detect)
Date: 21.APR.2006 11:21:10
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -48.19 dBm VBW 100 kHz
12 dBm 2.37581162 GHz SWT 600 ms Unit dBm
12
UbTuTTsElL VIIUTT] -45[. T3 dBm A
2.37581|162 GHz
0
-10
FD1 -15.83 dBm
-20
-30
-40
1
-50 M
- ,.\/\»/\JALJ\I 'Mw;
Mﬂwb\w\ MM
UNJW“VA*vaL~¢qM¢NAN~NJLMMNv s
-70
-80
-88
Start 30 MHz 236 MHz~/ Stop 2.39 GHz
Comment A: conducted spurious at 11b chl

Date: 04.JUL.2006

14:22:43
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -48.03 dBm VBIW 100 kHz
12 dBm 3.20547184 GHz SWT 5.8 s Unit dBm
12
UbTUTToEt YT ITUTT] -481.03 dBm A
3.20547[194 GHz
8]
-10
D1 -15.93 dBm
-20
-30
-40
1
\4
-50
-B0 \1’J W‘I\
MW\WWMWMWW
-70
-80
-88
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz

Comment A:
Date:

conducted spurious at

04.JUL.2006

14:24:43

11b cht
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 3.37 dBm VBW 100 kHz
12 dBm 2.43830381 GHz SWT 25 ms Unit dBm
12 — — -
UbTuTTsElL YTITTT] 31.37 dBm A
1
2.43880[381 GHz
; s L
-10 / \
FD1 -16).63 dBm
-20 { \
-30
|
-40 v
-50 I
MMW W, o
W\U\,—lw
-60
-70
-80
-88
Center 2.437 GHz 10 MHz/ Span 100 MHz
Comment A: conducted spurious at 11b chb

Date:

04.JUL.2006 14:33:37
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -48.64 dBm VBW 100 kHz
12 dBm 2.35689378 GHz SWT 600 ms Unit dBm
12
oB B set YT [TTT] 28654 dB| g
2.35689[379 GHz
0
-10
FD1 -16).63 dBm
-20
-30
-40
1
b
-50
\
- mAU4vvﬁdeUA¢Mmdk*‘“”““mbLﬂMWM”ﬂwwwwwvaﬂnw”W
I R T T
-70
-80
-88
Start 30 MHz 236 MHz~/ Stop 2.39 GHz
Comment A: conducted spurious at 11b chb

Date: 04.JUL.2006

14:34:44
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -49.96 dBm VBW 100 kHz
12 dBm 3.25058518 GHz SWT 5.8 s Unit dBm
12 — — -
UDTUTTSET VIILTT] -49.836 dBm A
3.25058p19 GHz
0
-10
FD1 -16[.63 dBm
-20
-30
-40
1
-50 A\ 4
- NW‘
-70
-80
-88
Start 2.4835 GHz 2.25165 GHz~s Stop 25 GHz

Comment A:

Date:

conducted spurious at 11b chb

04.JUL.2006 14:35:08



NZaz.4 ETL SEMKO

FCCID. : BKMWNG6501C

Report No.: EME-060590
Page 25 of 94

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -52.12 dB VBW 100 kHz
12 dBm 25.14206814 MHz SWT 12 ms Unit dBm
12
il S VIIUTT] 3.5 dBm A
! 2.462396BH3283 GHz
0 M NE IR =021, 12 dB
u 45.14206B14 MHz
V2 1IT1] -48|.47 dBm
-10 \ 7 2851000 GRz
1 -16[.346 dB \
-20
-30
-40 Vl //\ .
2
-50 Mvj
-60
-70
-80
F1
-88
Center 2.476 GHz 4.8 MHz/ Span 48 MHz
Title: Band Edge

Comment A:

Date:

Chanmnnel 11 at 802.11b mode
F1=2483.5MHz (Peak Detect)
21.APR.2006 11:43:42
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -49.42 dBm VBIW 100 kHz
12 dBm 2.38527054 GHz SWT 600 ms Unit dBm
12
BB et YT {TTT] =29 22 dB| g
2.38527054 (GHz
0
-10
D1 -16].35 dBm
-20
-30
-40
1
-50
-60 o WA\L
Lt
dwUMNANm~V¢MW«N\WMprqu/VﬁMMVNm &LMkLLKAAAAwwVAN
-70
-80
-88
Start 30 MHz 236 MHz~/ Stop 2.39 GHz

Comment A: conducted spurious at

Date: 04.JUL.2006

14:31:01

11b chll
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -42 .73 dBm VBN 100 kHz
12 dBm 3.25058519 GHz SWT 5.8 s Unit dBm
12 — — -
UDTUTTSET YTIITT] -421. 73 dBm A
3.25059619 GHz
0
-10
D1 -16[.35 dBm
-20
-30
-40 :
Y
-50
,ED\,\L W’\
e ”“WMkaMwMMMJNA}”VMMmUVWM”MJWAAV&}Q\AMMNNVJANW&AJ“&UMhWM
-70
-80
-88
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz

Comment A:
Date:

conducted spurious at

04.JUL.2006

14:31:30

11b chll
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Test Mode: 802.11g(OFDM M odulation) operating mode

Report No.: EME-060590
Page 28 of 94

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -47.02 dB VBW 100 kHz
12 dBm -17.44282164 MHz SWT 28 ms Unit dBm
12
OO TSET YTIOTTI —1I[. /5 dBm A
P.40741082 GHz
0 JI 0T ] 147,02 dB
=17 . z
V21711 -38[IB1 dBm
-10 D ¥9971p00 GH
V3 T1] -48(.77 dB
_20 P, . BB8336B800 GH
DA LR 1], 746 dBm / 1
-30 /
-40
-50 TR, Y wanw\Mf‘"&
-60
-70
-80 =
F1
-88
Center 2.366 GHz 11.2 MHz/ Span 112 MHz
Title: Band Edge

Comment A:

Date:

Channel 01 at 802.11g mode
F1=2390MHz F2=2400MHz (Peak Detect)
21.APR.2006 11:52:41



Intertek

FCCID. : BKMWNG6501C

ETL SEMKO

Report No.: EME-060590
Page 29 of 94

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -50.09 dBm VBW 100 kHz
12 dBm 2.39000000 GHz SWT 600 ms Unit dBm
12 — — -
UbTUTTSET YTITTT] -50[. 03 dBm| e
2.39000p00 GHz
0
-10
-20
HB-21]. 75 dBm
-30
-40
-50
LW e
NA#MMQﬁNwJMNJLJMAM\V¢WNWNmMmJJN\bM“AJ\AMNM URAAANTW S VY WL
-70
-80
-88
Start 30 MHz 236 MHz~/ Stop 2.39 GHz

Comment A:
Date:

conducted spurious at

04.JUL.2006

14:37:358

11g chl
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Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -49.35 dBnm VBW 100 kHz
12 dBm 3.20547194 GHz SWT 5.8 s Unit dBm
12 —
oBT o fset SEIRE ~7935 36| gy
3.205471194 GHz
0
~10
~20
DR 21]. 75 dBnm
-30
_40
1
75[] A\ 4
-60 \\" WA
WA \““U%WukLAMM¢\AAJW””””“dhuhﬂMkuduﬂﬁ¢AﬁLAM”bM¢wﬂAJNMMVNAU
-70
-80
-88
Start 2.4835 GHz 2.25165 GHz, Stop 25 GHz

Comment A:

Date:

conducted spurious at 11g chl

04.JUL.2006 14:38:36
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -3.47 dBm VBW 100 kHz
12 dBm 2.432439088 GHz SWT 25 ms Unit dBm
12
UbTuTTsElL YTITTT] -3[. 47 dBm A
2.43249088 GHz
0 T
y FX‘N\M\
-20 / \
Bt—23[.47 dBm \
-30
-40 U
-50 ;
W AAAAAUAARN Y| M
M ot |
-60
-70
-80
-88
Center 2.437 GHz 10 MHz/ Span 100 MHz
Comment A: conducted spurious at 1l1g chb

Date:

04.JUL.2006

14:40:47
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -51.52 dBm VBW 100 kHz
12 dBm 2.35689378 GHz SWT 600 ms Unit dBm
12 — — -
UD[TUTTSEL YTIITT] -51.52 dBM| g
2.35688B73 GHz
0
-10
-20
B4 —23[.47 dBm
-30
-40
-50 !
-60 VMA’ M/A
WAMWWWLWWMWWW e A M
-70
-80
-88
Start 30 MHz 236 MHz~/ Stop 2.39 GHz

Comment A:

Date:

conducted spurious at 1l1g chb

04.JUL.2006 14:41:21
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -50.30 dBm VBN 100 kHz
12 dBm 3.25059519 GHz SWT 5.8 s Unit dBm
12 — — -
ubrTutiset YT IITT] -50[. 30 dBm A
3.25059619 GHz
0
-10
-20
D1 23|.47 dBm
-30
-40
1
-50
*H]\M errNﬁw
e AU L AN ol A A WV i
-70
-80
-88
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz

Comment A:

Date:

conducted spurious at

04.JUL.2006 14:41:58

11g chb
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -47.62 dB VBW 100 kHz
12 dBm 26.30522645 MHz SWT 12 ms dBm
12
BB ==t YT [TTT] =209 GBn| g
45738677 GHz
0 1 JIIT1 -47].62 dB
RATTN .30522F45 MHz
fwwwr \ v2 [[T1] -49.71 dBm
-10 AB8359p00 GHz
20
p2.088 dBfn \
-30 \
40 th
w p
-50 Ah\u]\irw
-60
70
-80
F1
-88
Center 2.476 GHz 4.8 MHz/ Span 48 MHz
Title: Band Edge

Comment A:

Date:

Channel 11 at 802.11g mode
F1=2483.5MHz (Peak Detect)
21.APR.2006 12:07:02
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -51.71 dBm VBW 100 kHz
12 dBm 2.35216433 GHz SWT 600 ms Unit dBm
12 — — -
UbTuTTsElL VIIUTT] -51[. 71T dBm A

2.35216433 GHz
0
-10
-20

HEMAC 221,08 dBm

-30

-40

-50

-60

MWWkWWW’W

-70

-80

-88

Start 30 MHz

Comment A: conducted spurious at

Date: 04.JUL.2006

14:43:01

236 MHz/

11g chll!l

Stop 2.39 GHz
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -43.98 dBm VBW 100 kHz
12 dBm 3.25059518 GHz SWT 5.8 s Unit dBm
12 — — -
UbTuTTsElL VIIUTT] -43].98 dBm A
3.25059619 GHz
0
-10
-20
HBHR-22].09 dBm
-30
-40 T
Y
-50
-B60 M}WL
-70
-80
-88
Start 2.4835 GHz 2.25165 GHz/ Stop 25 BGHz

Comment A:
Date:

conducted spurious at 11g chll!l
04.JUL.2006 14:43:48
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6. Radiated Emission test (FCC 15.247)
6.1 Oper ating environment
Temperature: 23

Relative Humidity: 58 %
Atmospheric Pressure: 1023  hPa

6.2 Test setup & procedure

ETL SEMKO

Report No.: EME-060590
Page 37 of 94

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

—

1.0~40m

EUT &
Peripherals

0.8m

Antenna
Tower

Receiver
Antenna

Ground Plane

\

N\ ]

I

E RF Test
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 1MHz and 10Hz VBW record Average reading. (15.209
paragraph), the Peak reading (IMHz RBW/VBW) recorded a so 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, all 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 test configuration, please refer to the “ Spurious set-up photo.pdf”.

6.3 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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6.4 Radiated spurious emission test data

The maximum radiated spurious emissionsis at

Freguency(MHZz) Margin
526.640 -4.49

That is less than uncertainty. This is within the stated measurement uncertainty, this may
affect compliance determined in other test arrangements.

6.4.1 M easurement results. frequencies equal to or lessthan 1 GHz
The test was performed on EUT under 802.11a, 802.11b and 802.11g continuously

transmitting mode. Channel 1, 6, 11 were verified. The worst case occurred at 802.11g Tx
channel 6.

EUT : WNG6501CEP
Worst Case : 802.11g Tx at channel 6
Antenna | Freq. Receiver Corr. Reading | Corrected | Limit Margin
Polariz. Factor Level @3m
(V/IH) | (MHz) | Detector | (dB/m) | (dBuV) |(dBuV/m)|(dBuvV/m)| (dB)
\% 84.320 QP 8.50 26.17 34.67 40.00 -5.34
\% 237.580 QP 12.18 21.32 33.50 46.00 -12.50
\% 518.880 QP 18.56 21.69 40.25 46.00 -5.76
\% 526.640 QP 19.46 22.05 41.51 46.00 -4.49
\% 575.140 QP 20.71 17.88 38.59 46.00 -7.41
\% 666.320 QP 21.50 19.30 40.80 46.00 -5.20
H 235.640 QP 11.74 29.09 40.83 46.00 -5.17
H 332.640 QP 14.40 18.54 32.94 46.00 -13.07
H 526.640 QP 19.65 15.62 35.27 46.00 -10.73
H 575.140 QP 20.84 18.93 39.77 46.00 -6.24
H 798.240 QP 23.52 11.35 34.87 46.00 -11.13
H 959.260 QP 25.54 14.81 40.35 46.00 -5.65
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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6.4.2 M easurement results: frequency above 1GHz

EUT - WN6501CEP
Test Condition : 802.11b and 802.11g Tx at channel 1, 6, 11

Test Result:
No spurious emission was found above the spectrum analyzer’s noise floor.

The noise floor are listed as below:

For PK:

1GHz to 3 GHz: 20dBuV
3GHz to14 GHz: 27dBuV
14GHz to 26.5 GHz: 39dBuV

For AV

1 GHz to3GHz: 10dBuV

3 GHz to GHz: 16dBuv

14 GHz to 26.5GHz: 28dBuV
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7. Power Spectrum Density test (FCC 15.247)

7.1 Oper ating environment

Temperature: 23
Relative Humidity: 50 %
Atmospheric Pressure 1023  hPa

7.2 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.

7.3 Measured data of Power Spectrum Density test results

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

Frequency | Power spectrum density Limit

Channe (MH2) (dBm) (dBm)
1 (lowest) 2412 -14.17 8
6 (middle) 2437 -14.96 8
11 (highest) 2462 -14.66 8

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

Frequency | Power spectrum density Limit

Channd (MH2) (dBm) (dBm)
1 (lowest) 2412 -17.09 8
6 (middle) 2437 -17.95 8
11 (highest) 2462 -16.35 8

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

@

13
10

-20
-30
40
-50
-60
-70

-80

-87

Report No.: EME-060590
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Max,/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -14.17 dBm VBW 10 kHz
2 dBm 2.41015581 GHz SWT 100 s Unit dBm
22 dB|Offset — —HA——aBm
I 2.41015B81 GHz .
1
AAAAAARMAAARAAARAAAAAAAAAARAAARAAARAAN
AN AN A AR AR AARA AR AN
Center 2.410016032 GHz 30 kHz~ Span 300 kHz

Title: FPower Spectrum Density
Comment A: Channel

Date

21.APR.2006

01 at 802.11b mode

11:20:18
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -14.96 dBm VB 10 KHz
2 dBm 2.43514980 GHz SWT 100 s Unit dBm
13
1ol il foel Y4 ] —H456—aBm
D1 8 dBm : A

2.43514880 GHz

AN ANN /\/\/\/\/\/\/\/\/\/\ /\/\/\W\/\/\/\/\/\f\/\/\/\/‘/\
VUTYVVVYVUVTV VT VVUN TV vgvvryvuy

-30

-40

-50

-B60

-70

-80

-87

Center 2.435016032 GHz 30 kHz~, Span 300 kHz

Title: Power Spectrum Density
Comment A: Channel 0B at 802.11b mode
Date: 21.APR.2006 11:38:56
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -14 .66 dBm VB 10 KHz
2 dBm 2.46388367 GHz SWT 100 s Unit dBm
13
1ol il floel Y4 ] —H465—aBm
D1 8 dBm : A

2.46388[367 GHz

1

AANAANAAAAAAAAAAARAAARAAAARANARAAAAA
AR A AR AR A AR

-2

(e}

-30

-40

-50

-B60

-70

-80

-87

Center 2.464024048 GHz 30 kHz~, Span 300 kHz

Title: Power Spectrum Density
Comment A: Channel 11 at 802.11b mode
Date: 21.APR.2006 11:43:04
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Test Mode: 802.11g(OFDM M odulation) operating mode

Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -17.09 dBm VBW 10 kHz
2 dBm 2.407543840 GHz SWT 100 s Unit dBm
13
1ol22_cRl nffset LZRELIR —
D1 8 dBm : A

2.40754840 GHz

'28 \/A\I/V\A“WVA\/JA SR AGGA T Avan ey AN A oy
-30
-40
-50
-B60
-70
-80
-87
Center 2.407410822 GHz 30 kHz~, Span 300 kHz
Title: Power Spectrum Density

Comment A: Channel 01 at 802.11g mode
Date: 21.APR.2006 11:52:06
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -17.95 dBm VBW 10 kHz
2 dBm 2.43228507 GHz SWT 100 s Unit dBm
13
10j—=22—dB Offeet S —
D1 8 dBm : A
2.43228p07 GHz
0
-10
1
-20 Wm y n\/ﬁv/ "‘V/\VN\ luf\\’Jan\, L \,\/AU,,V\
-30
-40
-90
-60
-70
-80
-87
Center 2.432250501 GHz 30 kHz~, Span 300 kHz

Title: Power Spectrum Density

Comment A:

Date:

Channel

06 at 802.11g mode

21.APR.2006 12:02:19
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -16.35 dBm VBW 10 kHz
2 dBm 2.466043980 GHz SWT 100 s Unit dBm
13
10f—=2 dBl Offeet . —
D1 8 dBm A
2.46604880 GHz
0
-10
1
20 VAVJ\VI\WA AWL'™ n\N\V\ - W\l\//\-\/\_\ /ﬂ A\/ N\/\\/\/ A ARAAN
-30
-40
-50
-B60
-70
-80
-87
Center 2.466188377 GHz 30 kHz~, Span 300 kHz

Title: Power Spectrum Density
Comment A: Channel 11 at 802.11g mode
Date: 21.APR.2006 12:06:33
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8. Emission on the band edge (FCC 15.247)
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.

8.1 Operating environment

Temperature: 25

Relative Humidity: 50 %

Atmospheric Pressure 1023  hPa

8.2 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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8.3 Test Result

8.3.1 Conducted M ethod

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

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
%Ref Lvl -20.16 dB VBW 100 kHz
12 dBm -34.80820842 MHz SWT 28 ms Unit dBm
12 (T r n
UDTuUTToEt YITOTT] 41,07 dBm

b 41018421 GHz

0 LT j@g\ﬁ%&dﬁs
-F .8 2@5\,42 Hz

v2 [(T1] =36.02 $&nm

-10 ,.f&i/uzzmu b%\?
928 dB V3 T11 -46[.09 dB

D1 -15
P 67529 00 GH}

-20

B IV RV e AT "“’W“"'“MVB‘T’WM "

-60
-70
-80 =
F1
-88
Center 2.3B66 GHz 11.2 MHz/ Span 112 MHz
Title: Band Edge

Comment A: Channel 01 at 802.11b mode
F1=2390MHz F2=2400MHz (Peak Detect)
Date: 21.APR.2006 11:21:10
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -53.19 dB VBIW 10 Hz
12 dBm ~34.13486172 MHz SWT 28 s Unit dBm
12
dB B ==t YT T T B[ TT 050 gy
7.48?4§qﬁeyﬁgz
0 L1011 53119
U "4
_du . 1paset72 MMz
v2 |1T11] -35|.80 d
-10 P PI747pU0 GA
1 -13.888 dB ITITTT / —Z7[ 05 aB
o0 P |37529600 GH
-30
2
Nd
40 -
3
50 /& N
P
-60
-70
-80 -
o
88
Center 2.366 GHz 11.2 MHz/ Span 112 MHz
Title: Band Edge

Comment A:

Date:

Chamnnel 01 at 802.11b mode
F1=23390MHz F2=2400MHz (Average Detect)
21.APR.2006 11:22:189
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -52.12 dB VBW 100 kHz
12 dBm 25.14206814 MHz SWT 12 ms Unit dBm
12
il S VIIUTT] 3.5 dBm A
! 2.462396BH3283 GHz
0 M NE IR =021, 12 dB
u 45.14206B14 MHz
V2 1IT1] -48|.47 dBm
-10 \ 7 2851000 GRz
1 -16[.346 dB \
-20
-30
-40 Vl //\ .
2
-50 Mvj
-60
-70
-80
F1
-88
Center 2.476 GHz 4.8 MHz/ Span 48 MHz
Title: Band Edge

Comment A:

Date:

Chanmnnel 11 at 802.11b mode
F1=2483.5MHz (Peak Detect)
21.APR.2006 11:43:42
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Delta 1 [T1] RBW 1 MHz ~ RF Att 0 dB
Ref Lvl -55.92 dB VBW 10 Hz

12 dBm 28.22137876 MHz SWT 12 s Unit dBm

12
dB B et YT [TTT] 5[ 70 G5 | gy
/W/J“V“VP”‘”\V 2.45331062 GHz
0 A AN JIIT1] —550.92 dR

v v 28.22137B76 MHz

v2|[T1] -50.22 dBm

-10 \ o Z8753p00 GRz

1 -14.301 dB
20
-30
-40
7 V\{
N\ ;
-60
70
-80
F1

-88

Center 2.476 GHz 4.8 MHz/ Span 48 MHz

Title:
Comment A:

Date:

Band Edge

Chanmnnel 11 at 802.11b mode

F1=2483.5MHz
21.APR.2006

(Average Detect)
11:44:39
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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 ~47.02 dB VBW 100 kHz
12 dBm ~17.44282164 MHz SWT 28 ms Unit dBm
12 o Ty o c i
B Eff=et YT 7] ~T[ 75 OBm| g
D.40741pB2 GHz
0 G071 147102 dB
=1f7 . z
v2 (1717 _3glfB1 a8
-10 05997 IP00 GH
V3 [1T1] I —48.77 dBE
o0 D BA99EB00 GH
DD 1|. 746 dBp I I
-30 /
-40 /

-60
-70
-80 =
F1
-88
Center 2.366 GHz 11.2 MHz/ Span 112 MHz
Title: Band Edge

Comment A: Channel 01 at 802.11g mode
F1=2390MHz F2=2400MHz (Peak Detect)
Date: 21.APR.2006 11:52:41
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -49.56 dB VBW 10 Hz
12 dBm -18.78951503 MHz SWT 28 s Unit dBm
12
oD ot ot YT [T 1] —T[.27 dBm
D.40875[752 GHz
0 al [NT11 -49]. 56 dB
-1|p. 7895 1p03 MRz
V20T -40|.20 dB
-10 997 Ip00 GH
V30711 -50/.83 dB
50 P |38996800 GH
% =P 1. 266 dBm /
-30
-40 <V
-50 X
— L 4 A —
_'_'_'_'__/J_'_‘vv_
-60
-70
-80 F
F1
-88
Center 2.366 GHz 11.2 MHz/ Span 112 MHz
Title: Band Edge

Comment A:

Date:

Channel 01 at 802.11g mode
F1=23390MHz F2=2400MHz (Average Detect)
21.APR.2006 11:53:35

94
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -47.62 dB VBW 100 kHz
12 dBm 26.30522645 MHz SWT 12 ms dBm
12
BB ==t YT [TTT] =209 GBn| g
45738677 GHz
0 1 JIIT1 -47].62 dB
RATTN .30522F45 MHz
fwwwr \ v2 [[T1] -49.71 dBm
-10 AB8359p00 GHz
20
p2.088 dBfn \
-30 \
40 th
w p
-50 Ah\u]\irw
-60
70
-80
F1
-88
Center 2.476 GHz 4.8 MHz/ Span 48 MHz
Title: Band Edge

Comment A:

Date:

Channel 11 at 802.11g mode
F1=2483.5MHz (Peak Detect)
21.APR.2006 12:07:02
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -50.98 dB VBW 10 Hz
12 dBm 26.06503407 MHz SWT 12 s Unit dBm
12
D[ oTToet YT TTT] ~1[-6T dBm| gy
2.45748pP37 GHz
0 1 JIIT1 -50.98 dB
A o 46 .06503407 MHz
V2 lIT1] -52[.60 dBm
-10 D 7835400 GHzZ
-20
545 =P1.612 dBm \
-30
-40 \aﬂ\\
-50
'y
KH\“H“H_‘_
-60
-70
-80
F1
_88
Center 2.476 GHz 4.8 MHz/ Span 48 MHz
Title: Band Edge

Comment A:

Date:

Channel 11 at 802.11g mode
F1=2483.5MHz (Average Detect)
21.APR.2006 12:07:50
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8.3.2 Radiated M ethod

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

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. et | dBuv/m) (dB)
@3m Emissionin Band
(dBuV/m) Restrict Band | (dBuV/m)
(dBc)
A B C D E
PK 107.03 50.16 56.87 74 -17.13
1 (lowest)
AV 103.4 53.19 50.21 54 -3.79
] PK 107.25 52.12 55.13 74 -18.87
11 (highest)
AV 103.66 55.92 47.74 54 -6.26

Remark: 1. C=A-B

2.E=C-D
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Test Mode: 802.11g(OFDM M odulation) operating 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 104.71 47.02 57.69 74 -16.31
1 (lowest)
AV 05.32 49.56 45.76 54 -8.24
] PK 104.65 47.62 57.03 74 -16.97
11 (highest)
AV 95.47 50.98 44.49 54 -9.51

Remark: 1. C=A-B

2.E=C-D
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9. Peak Output Power test (FCC 15.407)

9.1 Oper ating environment

Temperature: 25
Relative Humidity: 5 %
Atmospheric Pressure: 1023 hPa

9.2 Test setup & procedure

The power output per FCC §15.407(a) was measured on the EUT using a 50 ohm SMA cable

connected to power meter via power sensor. Power was read directly and cable loss correction
(7.0dB) was added to the reading to obtain power at the EUT antennaterminals.

9.3 Limit

Operating Frequency (MHz) |Output power limit
5150~5250 < 50mW (17dBm) or 4dBm+10 log B
5250~5350, 5470~5725 < 250mW (24dBm) or 11dBm+10 log B
5725~5825 < 1W (30dBm) or 17dBm+10log B

Remark: where B isthe —26 dB emission bandwidth in MHz.

9.4 Measured data of Maximum Output Power test results

For Frequency band (5180MHz ~ 5240M HZz)

36 5180 16.31 17
40 5200 15.68 17
48 5240 15.28 17
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52 5260 15.21 24
60 5300 15.01 24
64 5320 14.67 24

Please see the plot below.
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For Frequency band (5150MHz ~ 5250M Hz)

RBW 1 MHz
VBW 300 kHz
Ref 27 dBm Att 10 dB SWT 20 ms
| oo Offset 27 dB
+10
0
10 \
MAXH
+-20
__30 / \_I\\’v\’
A0 .M/‘A'/“ N e,
-50
+-60
| -70
Center 5.18 GHz 8 MHz/ Span 80 MHz
Tx Channel
CPO at 5180

Date: 22.MAY.2006 16:54:09
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RBW 1 MHz
VBW 300 kHz
Ref 27 dBm Att 10 dB SWT 20 ms
| oo Offset 27 dB

L S MW

Center 5.2 GHz 8 MHz/ Span 80 MHz

Tx Channel

Bandwidth 19.2 MHz Power 15.68 dBm

CPO at 5200
Date: 22.MAY.2006 16:55:55
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RBW 1 MHz
VBW 300 kHz
Ref 27 dBm Att 10 dB SWT 20 ms
| oo Offset 27 dB

Center 5.24 GHz 8 MHz/ Span 80 MHz

Tx Channel

Bandwidth 19.4 MHz Power 15.28 dBm

CPO at 5240
Date: 22.MAY.2006 16:57:12
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For Frequency band (5250M Hz ~ 5350M HZz)

RBW 1 MHz
VBW 300 kHz
Ref 27 dBm Att 10 dB SWT 20 ms
| oo Offset 27 dB
+10
e rtnnn [l A
+0
10 / \
MAXH ‘/
+-20
+-30 j \'.VA
P Ny
L ok N Mg S = e
+-50
+-60
| -70
Center 5.26 GHz 8 MHz/ Span 80 MHz
Tx Channel
Bandwidth 19.4 MHz Power 15 21 dBm

CPO at 5260
Date: 22_.MAY.2006 16:58:59
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RBW 1 MHz
VBW 300 kHz
Ref 27 dBm Att 10 dB SWT 20 ms
| oo Offset 27 dB

Center 5.3 GHz 8 MHz/ Span 80 MHz

Tx Channel

Bandwidth 19.8 MHz Power 15.01 dBm

CPO at 5300
Date: 22_.MAY.2006 17:02:04
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RBW 1 MHz
VBW 300 kHz
Ref 27 dBm Att 10 dB SWT 20 ms
| oo Offset 27 dB

Center 5.32 GHz 8 MHz/ Span 80 MHz

Tx Channel

Bandwidth 19.6 MHz Power 14.67 dBm

CPO at 5320
Date: 22.MAY.2006 17:05:41
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10. Power Spectrum Density test (FCC 15.407)

10.1 Operating environment

Temperature: 25
Relative Humidity: 50 %
Atmospheric Pressure:. 1023 hPa

10.2 Test setup & procedure

The power spectrum density per FCC §15.407(a) was measured from the antenna port of the
EUT using a 500hm spectrum analyzer with the resolution bandwidth set at IMHz, the video
bandwidth set at 3MHz. Power spectrum density was read directly and cable loss
(7.0dB)/external attenuator (20dB) correction was added to the reading to obtain power at the
EUT antennaterminals.

Limit

Operating Frequency (MHz) |Power density limit
5150~5250 < 4dBm/MHz
5250~5350, 5470~5725 < 11dBm/MHz
5725~5825 < 17dBm/MHz

10.3 Measured data of Power Spectrum Density test results

For Frequency band (5180MHz ~ 5240M Hz)

Frequency Measured level Limit

Channel (MH2) (dBm) (dBm)
36 5180 -1.79 4
40 5200 -1.47 4
48 5240 -1.82 4

For Frequency band (5260M Hz ~ 5320M Hz)

Frequency Measured level Limit

Channe (MH2) (dBm) (dBm)
52 5260 -1.53 11
60 5300 -2.18 11
64 5320 -2.73 11

Please see the plot below.
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For Frequency band (5180MHz ~ 5240M HZz)
% RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -1.79 dBm
Ref 27 dBm Att 10 dB SWT 20 ms 5.183600000 GHz
Offset 27|dB
20
1 SA
uEg °
D1 4 dBm
o) 1
l-10 / '\rx'\\,\
 -20 / \
SWH 100 pf 10D \
L-30
l-40 ”NMW{/N/ V\\\'\\k
| A5 A o aernarn g Nt WM Mt A AN A MATANAS
L-60
-70

Center 5.18 GHz

PPSD at 5180

10 MHz/

Date: 22_.MAY.2006 12:09:39

Span 100 MHz

94
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*Att

10 dB
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“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -1.47 dBm
SWT 20 ms 5.197000000 GHz

20

OfF

set 27|dB

10

D1 4 dBm

LVL

T

+-20

100 joF

10P

L-40

--60

2O Al Wi A MWW

=70

Center 5.2 GHz

PPSD at 5200

Date:

22_.MAY.2006 12:12:12

10 MHz/ Span 100 MHz
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@ RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -1.82 dBm
Ref 27 dBm Att 10 dB SWT 20 ms 5.243200000 GHz
Offset 27|dB
20
1 SA
ViEW I
D1 4 dBm
0 1
" //VAIV\M\
+-20
SWH 100 |poF 10D \
-30 /
| _40 L\\\
ﬁB&"“A*wMWJV4mMNMVWAN“ﬂMMJf ML A N MM
+-60
+—70

Center 5.24 GHz

PPSD at 5240
Date: 22_.MAY.2006 12:14:38

10 MHz/

Span 100 MHz
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®

Ref 27 dBm

*Att

“RBW 1 MHz
*VBW 3 MHz
10 dB SWT 20 ms

ETL SEMKO
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Marker 1 [T1 ]
-1.53 dBm
5.266600000 GHz

Offset 27

20

dB

+10

D1 4 dB

+0

--10

1

20

SWH 100
+-30

o

10P

L-40

gyt

ot

--60

~—70

Center 5.26 GHz

PPSD at 5260

Date: 22_.MAY.2006 12:15:43

10 MHz/

Span 100 MHz

LVL
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@ RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -2.18 dBm
Ref 27 dBm Att 10 dB SWT 20 ms 5.304600000 GHz
Offset 27|dB

I-20
1 SA
uEy °
D1 4 dBm
o) 1

//"“ “’“\\

SWH 100 joF 10P

Pty M g AN AN
+-60
+—70
Center 5.3 GHz 10 MHz/ Span 100 MHz

PPSD at 5300
Date: 22.MAY.2006 12:16:51
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@ RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -2.73 dBm
Ref 27 dBm Att 10 dB SWT 20 ms 5.325400000 GHz
Offset 27|dB
|20
1 SA
uEg | °
D1 4 dBm
0 1
N /rNWR)\ﬂwquk\
L -20 / \
SWH 100 joF 10p \
-30 /
e Pnf-"‘ﬁj’ \I\\\
LA AM, INAM o ANA A
-60
-70
Center 5.32 GHz 10 MHz/ Span 100 MHz
PPSD at 5320

Date:

22_.MAY_.2006 12:17:49
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11. Peak excursion to averageratio test (FCC 15.407)

11.1 Operating environment

Temperature: 25
Relative Humidity: 5 %
Atmospheric Pressure: 1023 hPa

11.2 Test setup & procedure

The power spectrum density per FCC §15.407(a)(6) was measured from the antenna port of
the EUT. Using a 50ohm spectrum anayzer with the RBW=VBW=10MHz for peak
measurement and RBW=1MHz, VBW=30kHz for average measurement. Peak excursion to
average ratio was read directly.

Limit
Operating Frequency (MHz) |Peak excursion to average ratio limit
5150~5250 <13dB
5250~5350, 5470~5725 <13dB
5725~5825 <13dB

11.3 Measured data of Peak excursion to averageratio test results

For Frequency band (5180MHz ~ 5240M Hz)

Frequency M easureq Limit

Channel (MH2) peak (egBCL)Jrs on (dB)
36 5180 9.62 13
40 5200 9.43 13
48 5240 9.63 13

For Frequency band (5260MHz ~ 5320M Hz)

Frequency M easurec_l Limit

Channel (MH2) peak Zaé(Ec;l)Jrs on (dB)
52 5260 9.28 13
60 5300 9.38 13
64 5320 9.49 13

Please see the plot below.
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For Frequency band (5180MHz ~ 5240M HZz)

® “RBW 1 MHz Delta 2 [T1 ]
*VBW 10 kHz 9.62 dB
Ref 27 dBm *Att 10 dB SWT 20 ms -8.160000000 MHz
Offset 27|dB Marker| 1 [T3 ] l
|20 0l13 dBm
5.184640p00 GHz
1PK |0 2
VIEW | /\ffv\rwwxf\
1 LVL
A 4
Lo // — — \\
EER || —10

/ \

R

L-40

Wi
WWM\.’J/—

--50

--60

~—70

Center 5.18 GHz 8 MHz/ Span 80 MHz

PE at 5180
Date: 22.MAY.2006 13:46:39
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% “RBW 1 MHz Delta 2 [T1 ]
*VBW 10 kHz 9.43 dB
Ref 27 dBm *Att 10 dB SWT 20 ms 6.240000000 MHz
Offset 27|dB Marker| 1 [T3 ] l
| >0 -0l41 dBm
5|.195360000 GHz
1 PK 10 2
VIEW frﬂ/Vﬂﬁ\/.’vﬂ—x\
1 LVL
0 w
T — /Hf_””ww

N0

kbwd*ﬂbwﬁmankkﬂfﬂ/A'” ,v/ \V\ ’““\*“vw¢w~whﬂam»vmh~
e N

--60

=70

Center 5.2 GHz 8 MHz/ Span 80 MHz

PE at 5200
Date: 22_.MAY.2006 13:50:06



N2 d ETL SEMKO

FCCID. : BKMWN6501C Report No.: EME-060590
Page 77 of 94

% “RBW 1 MHz Delta 2 [T1 ]
*VBW 10 kHz 9.63 dB
Ref 27 dBm *Att 10 dB SWT 20 ms 960.000000000 kHz
Offset 27|dB Marker| 1 [T3 ] l
| >0 -0l42 dBm
5|.235520000 GHz
2
1 PK 10
VIEW rﬂ\/ﬁ-\/\/\/\—\
J 1 LVL
0 w
/\_l—&—‘hn_\_

M0
N R

--60

=70

Center 5.24 GHz 8 MHz/ Span 80 MHz

PE at 5240
Date: 22.MAY.2006 13:54:55
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For Frequency band (5260MHz ~ 5320M Hz)

® “RBW 1 MHz Delta 2 [T1 ]
*VBW 10 kHz 9.28 dB
Ref 27 dBm *Att 10 dB SWT 20 ms 640.000000000 kHz
Offset 27|dB Marker| 1 [T3 ] l
|50 -0l66 dBm
5|.255360000 GHz
view [10 -
1 LVL
lo -
///”J'““\/h’““F\'\
B | 10

/| \

+-30

| ] TR
—— .

L-40

--50

--60

~—70

Center 5.26 GHz 8 MHz/ Span 80 MHz

PE at 5260
Date: 22_.MAY.2006 13:57:25
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% “RBW 1 MHz Delta 2 [T1 ]
*VBW 10 kHz 9.38 dB
Ref 27 dBm “Att 10 dB SWT 20 ms 1.280000000 MHz
Offset 27|dB Marker| 1 [T3 ] l
50 -1119 dBm
5|.295360000 GHz
1 PK >
view [*° M,_\
LVL
o o —
3 SAR /, \

| R
.

--60

=70

Center 5.3 GHz 8 MHz/ Span 80 MHz

PE at 5300
Date: 22.MAY.2006 13:59:45
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% “RBW 1 MHz Delta 2 [T1 ]
*VBW 10 kHz 9.49 dB
Ref 27 dBm *Att 10 dB SWT 20 ms 1.440000000 MHz
Offset 27|dB Marker| 1 [T3 ] l
| >0 -1/55 dBm
5|.315360000 GHz

T

] R
—— s

--60

=70

Center 5.32 GHz 8 MHz/ Span 80 MHz

PE at 5320
Date: 22.MAY.2006 15:31:06
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12. Radiated Emission test (FCC 15.205 & 15.209)

12.1 Operating environment
Temperature: 23

Relative Humidity: 58 %
Atmospheric Pressure 1023  hPa

12.2 Test setup & procedure

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

Antenna
T a Tower
1.0~4.0m
< > Horn or Bilog
3m Antenna
EUT &
Peripherals

0.8m

Ground Plane

\
[ AN ]

L Mw
Receiver

Radiated emission measurements were performed from 30MHz to tenth harmonic or 40GHz.

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, all 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 three meter reading using inverse scaling with
distance.

12.3 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 43.5
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+3.078 dB.
Expanded uncertainty (k=2) of conducted emission measurement is +2.02 dB.
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12.4 Radiated spurious emission test data

12.4.1 Measurement results: frequencies equal to or lessthan 1 GHz

The test was performed on EUT under 802.11a, 802.11b and 802.11g continuously
transmitting mode. Channel 1, 6, 11 were verified. The worst case occurred at 802.11g Tx
channel 6. Detail data please see the page 21.



NZaz.4 ETL SEMKO

FCCID. : BKMWN6501C Report No.: EME-060590
Page 84 of 94

12.4.2 M easurement results: frequency above 1GHz

EUT : WN6501CEP
Test Condition : 802.11a

Test Resullt:
No spurious emission was found above the spectrum analyzer’s noise floor.

The noise floor are listedas below :

For PK:

1GHz-3GHz: 20dBuVv
3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV
26.5GHz-40GHz: 42dBuV

For AV

1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuVv
14GHz-26.5GHz: 28dBuV
26.5GHz-40GHz: 29dBuVvV
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13. Emission on the band edge §FCC 15.205

The measurement was made to the average and peak field strength of the fundamental
frequency. And the spurious emission in the restrict band must also comply with the FCC
subpart C 15.209.

13.1 Operating environment

Temperature: 22

Relative Humidity: 5 %

Atmospheric Pressure 1023  hPa

13.2 Test setup & procedure

The output of EUT was connected to spectrum analyzer viaa50o0hm cable.

The setting of spectrum analyzer is:

Peak: RBW IMHz; VBW 1IMHz
Average. RBW 1IMHz; VBW 10Hz
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Delta 2 [T1 ]
-43.90 dB

Ref 27 dBm *Att 10 dB SWT 20 ms -35.000000000 MHz
Offset 27|dB Marker| 1 [T1 ]
|50 7145 dBm
5|.184600000 GHz
I .
MAXH 10
ﬂ LVL
+0
-10
+-20
| 30 u/
AL e s o M ANt ML Agoapa L AV LA AN IM«“MV#V”V¢4¢A“A
LecAnillbind A MIpANA Y A J
+-50
+-60
F2
L-70
Start 4.5 GHz 70 MHz/ Stop 5.2 GHz

Band-edge at 5180
PK F2=5150MHz
Date: 22_MAY.2006 17:31:24
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@ RBW 1 MHz Delta 2 [T1 ]
VBW 10 Hz -47.69 dB
Ref 27 dBm Att 10 dB SWT 70 s -49.000000000 MHz
Offset 27|dB Marker| 1 [T1 ]
| 50 -1.88 dBm
5[ 17760000 GHz
a
MAXH 10
lo Ei
+—10
+-20
+-30
+-40 /
=50
+-60
F2
+-70
Start 4.5 GHz 70 MHz/ Stop 5.2 GHz

Band-edge at 5180

PK F2=5150MHz

Date:

22.MAY.2006 17:34:53
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Delta 2 [T1 ]

-41.70 dB

Ref 27 dBm “Att 10 dB SWT 20 ms 43.200000000 MHz
Offset 27|dB Marker| 1 [T1 ]
20 6104 dBm
5.314500000 GHz
|
MAXH 19
o \\
+—10 \
+-20 \
+-30
W 2
+-40 NWW A A MM A Ay A AN
+-50
+-60
F1
+-70 i

Band-edge at 5320

Start 5.31 GHz

PK F1=5350MHz

Date:

22.MAY.2006 17:38:06

15 MHz/

Stop 5.46 GHz
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*“VBW 10 Hz -45.87 dB
Ref 27 dBm “Att 10 dB SWT 38 s 34.500000000 MHz
Offset 27|dB Marker| 1 [T1 ]
| 50 -329 dBm
5[.316600p00 GHz
a
MAXH 10
LO—
\\
20 \
+-30 \
+-40
K 2
| .50 s
+-60
F1
+-70 i
Start 5.31 GHz 15 MHz/ Stop 5.46 GHz

Band-edge at 5320
PK F1=5350MHz

Date:

22.MAY.2006 17:40:25
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13.3.2 Radiated M ethod
Test Mode: 802.11a (OFDM 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 | aguvimy | (@B)
@3m Emissionin Band
(dBuV/m) Restrict Band | (dBuV/m)
(dBc)
A B C D E
36 PK 103.16 43.90 59.26 74 -14.74
(5180MHZ) | av 93.73 47.69 46.04 54 -7.96
64 PK 95.00 41.70 53.30 74 -20.70
(5320MHZz) | av 85.05 45.87 39.18 54 -14.82

Remark: 1. C=A-B

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

14.1 Operating environment
Temperature: 23

Relative Humidity: 58 %
Atmospheric Pressure 1023  hPa

14.2 Test setup & procedure

A Other
ﬂ, LISN1T —» Noteboook |€¢&——p Peripherals [€ LISN 2
PC EUT
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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14.3 Emission limit

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.

14.4 Uncertainty of Conducted Emission

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

The test was performed on EUT under 802.11b, 802.11g and 802.11a continuously transmitting
mode. Channel low, middle and high were verified. The worst case occurred at 802.11g Tx at
high channel.

Phase: Line
Model No.: WNG6501CEP
Test Condition: 802.11g Tx at high channel
Corr. Leawvel Limit Lewvel Limit Margin
Frequency Factor Oy )] AT ik (dE)
(MH=) (dE) [ dBEuaW) [ dBEuW) [ dBEuW) {dEuir) Qp Aoy
0o.1Ek0 0o.10 LR 48 &E .00 29._33 E&e_0o -1l0. 88 -1la_.&7
1.310 0o.10 38.08 L&._00 £1.z29 4500 -17.38 -z24.71
£.350 0.14 37.37 Le. 00 ZE.78 4. 00 -l8.63 -19.:2Z2
£.870 0.17 2587 E&._00 Z3.7E d&_ 00 -20.13 -EZ.Z4
2400 0o_z0 a7.71 E&._00 ZE._d45 di_ 00 -18. &% -17_EE
3.6z0 0.zl 37.73 L&._00 £7.55 4500 -18.E7 -18.45
Remark:

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

0 Level (dBu\) C Date: 2006-04-25 Time: 11:59:59

/

40

0.15 0.5 1 2 A 10 20 30
Frequency (MHz)
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Phase: Neutral

Model No.: WNG6501CEP

Test Condition: 802.11g Tx at high channel

Corr. Level Limit Lewvel Limit Margin
Frequency Factor Qp o ALY Ay (dB
({MH= ) (dE) {dBuY) {dBul) { dBul) {dABEaW ) Qp Avr

0.1&50 o.10 EE_T73 &g .00 3958 L& _00 -1l0.z7 -l&a_4&
1.830 0.11 FELTE E&.00 2L.94 4500 -23.28 -zZO.0&
E.EEO 0.13 20.49 E&.00 £3.18 4600 -EE.El1 -zz_BE
E.3E0 0.14 33038 L&.00 £4.35 4500 -EZ.65 -zl1l.0&
3.380 o.z0 233.10 L& .00 ZE. 78 400 —EZ.90 -19_zE
3.640 0.2z 23.E0 E&.00 ZE.TE 4500 -2Z.80 -zZO_Zz4

Remark:

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

a0 Level (dBu\) Date: 2006-04-25 Time: 11:58:09

T |

407

015 0.5 1 2 L 10 20 30
Frequency (MHz)



