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Summary of Tests

Powerline Wireless Ether net Adapter-Model: NBG-318S
FCC ID: 188NBG318S

Test Reference Results
Minimum 6dB Bandwidth test 15.247(a)(2) Pass
Maximum Output Power test 15.247(b) Pass
RF Antenna Conducted Spurious test 15.247(d) 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 Emissiontest  |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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: ZyXEL Communications Corporation
: Powerline Wireless Ethernet Adapter

: NBG-318S

: I8BNBG318S

: 2412MHz ~ 2462MHz

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

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

: DSSS, OFDM

: 100-240Vac, 50-60Hz

: 2Cx0.75mm? x1.8meter unshielded cable
- May 09, 2007

. May 17, 2007 ~ May 22, 2007

A FCC DoC report has been generated for the client.

1.2 Additional infor mation about the EUT

The EUT is a Powerline Wireless Ethernet Adapter, and was defined as information

technology equipment.

75

According to the hardware aspect, we verified the models listed as below are series model to
NBG-318S (EUT), the difference please refer to the following table:

Model Number

Difference

NBG-318S/ NBG318S

Powerline wireless AP with 4 Ethernet ports

PLA-450/ PLA450

Powerline wireless AP with one Ethernet port

PLA-470/ PLA470

Powerline with 4port switch

401666

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  : 1.8dBi max
AntennaType : Dipoleantenna
Connector Type : SMA Plug Reverse

1.4 Peripherals equipment

Peripherals | Manufacturer | Product No. Serial No. FCCID
Notebook PC |  DELL PPOIL  |CN-03P83-48643-330-3930| o DoC
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.

2.2 Operation mode
The EUT was transmitted continuously during the test.
With individual verifying, the maximum output power was found out 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 | 04/17/2008
Spectrum Analyzer | Rohde & Schwarz 9kHz~30GHz FSP 30 EC353 07/24/2007
Spectrum Analyzer | Rohde & Schwarz 20Hz~40GHz FSEK 30 EC365 11/01/2007
Horn Antenna SCHWARZBECK 1GHz~18GHz |BBHA 9120D| 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 | 02/11/2008
pongebend Peak Anritsu 100MHz-18GHz | M2 | Ecase | 1171002007
Controller HDGmMbH 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 | 01/13/2008

Note: The above equipments are within the valid calibration period.
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3. Minimum 6dB Bandwidth test

3.1 Operating environment

Temperature:
Relative Humidity:

Atmospheric Pressure:

23
54 %
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 mode

Channel Frequency (MHz) | Bandwidth (MH2) Limit
1 (lowest) 2412 13.04 500kHz
6 (middle) 2437 13.04 500kHz
11 (highest) 2462 13.12 500kHz
Test Mode: 802.11g mode
Channel Frequency (MHz) | Bandwidth (MHz) Limit
1 (lowest) 2412 16.72 500kHz
6 (middle) 2437 16.80 500kHz
11 (highest) 2462 16.56 500kHz
Test Mode: 802.11g turbo mode
Channel Frequency (MHz) | Bandwidth (MHz) Limit
6 (middle) 2437 32.84 500kHz

Please see the plot below.
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Test Mode: 802.11b mode (chl)

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 0.35 dB VBW 100 kHz

11.5 dBm 13.04000000 MHz SWT 10 ms Unit dBm

11.5

215 gB Offs¢ Yil[T1] -2.85 dBm A

2.40552000 GHz

0 4 MUMJA}{i\fA}hllLU1 —— [T1] Q25 de
_ L

—01 -2.(114 dBm 113.04000000 MHz

[T1] 4|.78 dBm

Z J N
ol / \ M M,
I Y

-50 I U u

et
N

-60
-70
-80
-88.5
Center 2.412 GHz 4 MHz~ Span 40 MHz
Title: 6dB Band-Width

Comment A: CH 1 at 802.11b mode
Date: 14 .MAY 2007 16:17:38
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Test Mode: 802.11b mode (ch6)

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
<%%>Ref Lvl 0.65 dB VBW 100 kHz
11.5 dBm 13.04000000 MHz SWT 10 ms Unit dBm
11.5
Z1T.0 @b UTTs¢1 5 YiolrT717] _3[.07 dBm A
2.43052000 GHz
D—Dl e — ﬁ! \f‘jhl{ku% Luw [T11 ol 65 4B
' 113.04000000 MHz
ﬁﬂ}\/ \[14% [T1] 4. 44 dBm
-10 v Ty 2.43B56B13 GHz

: J |
W / \ |

P Y

-60
-70
-80
-88.5
Center 2.437 GHz 4 MHz~ Span 40 MHz
Title: 6dB Band-Width

Comment A: CH 6 at 802.11b mode
Date: 14 .MAY 2007 16:27:28
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Test Mode: 802.11b mode (ch1l)

Delta 1 [T1] RBIW 100 kHz  RF Att 0 dB
@Ref Lvl _0.57 dB VBW 100 KHz
11.5 dBm 13.12000000 MHz SWT 10 ms Unit dBm
11.5
ZT.0 @gB UTTsé¢t o YiolrT717] ~2]1.33 dBm A
2.45552000 GHz
0 1 !_J\LU’M'UH ,\{MIU«J.I Gl T _0l 57 dB
21 -2.[181 dBm e \ S 3. 12000000 MHz
M/ \M [T1] 4.96 dBm
-10 v 5. 46450505 GHz

: f {
0 MM/ \WM
) i

-50 U .u \

-60
-70
-80
-88.5
Center 2.4B2 GHz 4 MHz~ Span 40 MHz
Title: 6dB Band-Width

Comment A: CH 11 at 802.11b mode
Date: 14 .MAY 2007 16:29:46
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Test Mode: 802.11g mode (chl)

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 2.23 dB VBW 100 kHz
11.5 dBm 16.72000000 MHz SWT 10 ms Unit dBm
11.5
ZT.0 b UTTSét YiolrT717] ~71.32 dBm A
2
X 2.40368p00 GHz
0 | l I‘WQJ%M¥ Jhﬁﬁijx% lw [T1] ol 23 4m
L D1 -4 .[431 dBm p \ ‘1 16, 72000000 MH
? V2 TTl] 3. 71 dBm
-0 2. 41332DP65 GHz
-30 W%\'AW
40
-50
-60
-70
-80
-88.5
Center 2.412 GHz 4 MHz~ Span 40 MHz
Title: 6dB Band-Width

Comment A: CH 1 at B802.11g mode
Date: 14 .MAY 2007 16:36:15
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Test Mode: 802.11g mode (ch6)
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -4.91 dB VBW 100 kHz
11.5 dBm 16.80000000 MHz SWT 10 ms Unit dBm
11.5
ZT.0 b UTTSét YiolrT717] _5.65 dBm A
2 2.42868000 GHz
0 [T11 41 91 4B
V2 th] 2|.89 dBm
-0 2 43078758 GHz
-20 MA M
-40
-50
-60
-70
-80
-88.5
Center 2.437 GHz 4 MHz~ Span 40 MHz

Title: 6dB Band-Width
Comment A: CH 6 at B802.11g mode

Date:

14.MAY 2007 16:37:22
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Test Mode: 802.11g mode (ch11)
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 0.69 dB VBW 100 kHz
11.5 dBm 16.56000000 MHz SWT 10 ms Unit dBm
11.5
ZT.0 b UTTSét YiolrT717] _4].68 dBm A
2 2.45376000 GHz
0 I i Al | | . T al. 69 4B
FD1 -3.652 dBm W‘ ==} A BRSNS
] V2 1T1] 2. 45 dBm
-1t 5. 45578[/58 GHz
-20 l\’t\,h“
3DHQMMHN¢M“A \A%M}J‘qudqmﬂ
-40
-50
-60
-70
-80
-88.5
Center 2.4B2 GHz 4 MHz~ Span 40 MHz

Title: 6dB Band-Width
Comment A: CH 11 at 802.11g mode
Date: 14 .MAY 2007 16:34:28
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Test Mode: 802.11g turbo mode (ch6)

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -1.32 dB VBW 100 kHz
11.5 dBm 32.84000000 MHz SWT 10 ms Unit dBm
11.5
Z1.0 B UTTs¢t YiolrT717] _4].06 dBm A

< 2.42066[000 GHz

0 - f | i | o] Ll " 11 32 4B

[ 01 -3 %WM“VU L AL g Bl N E it/ gt T A"‘Mﬁ .

\J V2 10T1] 3[.B3 dBm

-10 ’J" 2.4395@5%\1 Gz
-20 \}\J\/’A" 1\,\\‘“

-30

-40

-50

-60

-70

-80

-88.5

Center 2.437 GHz 4 MHz~ Span 40 MHz

Title: 6dB Band-Width
Comment A: CH 6 at B802.11g mode
Date: 14 .MAY 2007 16:39:46
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4.1 Operating environment

Temperature: 23

Relative Humidity: 4 %

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 (2dB) 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 mode

e Conducted Peak Output o
crame | 3 | G | (e o W)
(dBm) (mW)
1 (lowest) 2412 17.75 19.75 94.41 1
6 (middle) 2437 18.33 20.33 107.89 1
11 (highest) 2462 17.65 19.65 92.26 1
Test Mode: 802.11g mode
- Conducted Peak Output o
camd 8 | @) | (e rore W)
(dBm) (mw)
1 (lowest) 2412 19.44 21.44 139.32 1
6 (middle) 2437 2 21.84 23.84 242.10 1
11 (highest) 2462 19.14 21.14 130.02 1
Test Mode: 802.11g turbo mode
_ Conducted Peak Output o
Cramel |\ | @ | ey o W)
(dBm) (mW)
6 (middle) 2437 2 22.34 24.34 271.64 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 (d) 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 mode (chl)
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -32.75 dBm VBW 100 kHz
11.5 dBm 2.40000000 GHz SWT 600 ms Unit dBm
11.5
1.0 B UTTs¢t YilrT17] ~32[. 75 dBm A
2.40000p00 GHz
0
-10
D1 -15.051 dB
-20
-30
Y
_40
-50
L /‘Lu 4
v O WL T
-70
-80
-88.5
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-Spurious

Comment A: CH 1 at 802.11b mode 30MHz~2400MHz
Date: 14 .MAY 2007 17:19:06
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 4 .95 dBm VBW 100 kHz
11.5 dBm 2.41104408 GHz SWT 21 ms Unit dBm
11.5
Z1.3 jtﬁlUTTSEEI YiolrT717] 41.95 dBm A
2.41104/409 GHz
D I
10 | |
—D/15.D51 dB \u\‘
-20 / H
-30 / ‘ :
50 n |
|
-60 M\ A
KUSA TV gt e v M S AN ATl
-70
-80
-88.5
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conduct ive-Spurious

Comment A:

Date:

17:18:44

CH 1 at 802.11b mode 2400MHz~2483.5MHz
14 .MAY 2007
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Test Mode: 802.11b mode (chl)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -38.87 dBm VBW 100 kHz
11.5 dBm 2.72545090 GHz SWT 9.8 s Unit dBm
11.5
ZT.0 g6 UTT5¢1 YiolrT717] ~38[.87 dBm A
2.72545080 GHz
0
-10
D1 -15.051 dB
-20
-30
1
_a0lY
-950[kH
-60 Ly
meviMAMANWNWMWNNVM\AWVA”whwVﬁﬂh&}N%ﬂJbAJhﬁAdehd
-70
-80
-88.5
Start 2.5 GHz 2.25 BHz/ Stop 25 GHz
Title: Conduct ive-Spurious

Comment A: CH 1 at B802.11b mode 2483.5MHz~25GHz
Date: 14 .MAY 2007 17:19:33



FCCID. :I88NBG318S

Nidy=4d ETL SEMKO

Test Mode: 802.11b mode (ch6)
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB

Ref Lvl -39.67 dBm VBW 100 kHz
11.5 dBm 2.38525050 GHz SWT 600 ms Unit dBm
Z1T.0 @b UTTs¢1 YiolrT717] ~-39[.67 dBm

2.39525050 GHz

-20

b1 -15.301 dB

-30

-40

-50

-60

-70

-80

-88.5

Start 30 MHz

237 MHz/

Title: Conduct ive-Spurious

Comment A:

Date

CH 6 at 802.11b mode 30MHz~2400MHz
14.MAY 2007 17:21:48

Stop 2.4 GHz
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Test Mode: 802.11b mode (ch6)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
<%%>Ref Lvl 4.70 dBm VBW 100 kHz
11.5 dBm 2.4383888388 GHz SWT 21 ms Unit dBm
11.5
Z1T.0 @b UTTs¢1 YiolrT717] 4. 70 dBm

m“‘“ 2.43898B38 GHz
0

I N \
: H |
Pl |,
O IR

EDWWMJ wvf‘””,kv\wwm 'lwm

-70
-80
-88.5
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conduct ive-Spurious

Comment A: CH 6 at 802.11b mode 2400MHz~2483.5MHz
Date: 14 .MAY 2007 17:21:27
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Test Mode: 802.11b mode (ch6)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -38.84 dBm VBW 100 kHz

11.5 dBm 2.72545090 GHz SWT 9.8 s Unit dBm
11.5

ZT.0 @b UTT5¢

—

Yi[[T1] -38|.84 dBm
2.72545080 GHz

b1 -15.301 dB

-20

-30

-40

_60 A
AU ST NPT WS WWWMWW W

-70
-80
-88.5
Start 2.5 GHz 2.25 BHz/ Stop 25 GHz
Title: Conduct ive-Spurious

Comment A: CH 6 at 802.11b mode 2483.5MHz~25GHz
Date: 14 .MAY 2007 17:22:17
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Test Mode: 802.11b mode (ch11)

11.5
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB

Ref Lvl -39.97 dBm VBW 100 kHz
11.5 dBm 2.38525050 GHz SWT 600 ms Unit dBm
Z1T.0 @b UTTs¢1 YiolrT717] -39[.97 dBm

2.39525050 GHz

-20

D1 -14).615 dB

-30

-40

-50

-60

-70

-80

-88.5

Start 30 MHz

237 MHz/

Title: Conduct ive-Spurious

Comment A:

Date

CH 11 at 802.11b mode
: 14.MAY 2007 17:26:09

30MHz~2400MHz

Stop 2.4 GHz
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Test Mode: 802.11b mode (ch11)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
<%%>Ref Lvl 5.38 dBm VBW 100 kHz
11.5 dBm 2.46157816 GHz SWT 21 ms Unit dBm
11.5
Z1T.0 @b UTTs¢1 A4 [(T1] 51.38 dBm

MMQ.AElB?BlE GHz
. |

01 14515 o8 i |
/ 1
T
I

-50 \
- TR AT P
-70
-80
-88.5
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conduct ive-Spurious

Comment A: CH 11 at 802.11b mode 2400MHz~2483.5MHz
Date: 14 .MAY 2007 17:25:48
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Test Mode: 802.11b mode (ch11)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -38.96 dBm VBW 100 kHz

11.5 dBm 2.72545090 GHz SWT 9.8 s Unit dBm
11.5

ZT.0 @b UTT5¢

—

Yi[[T1] -38/.96 dBm
2.72545080 GHz

D1 -14).615 dB

1
-60 l A
&U*hwﬂbmhﬂ AM&NWUMUMMM%NWNWNﬂML*MNukdeMubhﬂUUWbMMrwJNkﬂhdw

-70
-80
-88.5
Start 2.5 GHz 2.25 BHz/ Stop 25 GHz
Title: Conduct ive-Spurious

Comment A: CH 11 at 802.11b mode 2483.5MHz~25GHz
Date: 14 .MAY 2007 17:26:37
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Test Mode: 802.11g mode (chl)
Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -23.51 dBm VBW 100 kHz
11.5 dBm 2.40000000 GHz SWT 600 ms Unit dBm
11.5
ZT.0 g6 UTTs¢1 YiolrT717] —23[.51 dBm A
2.40000p00 GHz
0
-10
FHD1 -16]. 731 dB
-20
Y
-30
-40
-50
- MWMWW | IIJ
-70
-80
-88.5
Start 30 MHz 237 MHz, Stop 2.4 GHz
Title: Conduct ive-Spurious

Comment A:
Date:

CH 1 at B802.11g mode
14 .MAY 2007

30MHz~2400MHz:¢
17:08:14
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 3.27 dBm VBW 100 kHz
11.5 dBm 2.41706814 GHz SWT 21 ms Unit dBm
11.5
Z1.0 B UTTs¢T Yo lrT17 3[.27 dBm A
. 2.41706B14 GHz
oL «UL“\,A [
-10 v\l
—%/ -1g. 731 dB
—2D/J »\\’\«
-30
-40
-50 1
-60 M"M S TS N VASTAS
-70
-80
-88.5
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conduct ive-Spurious

Comment A:

Date:

CH 1 at 802.11g mode 2400MHz~2483.5MHz:

14.MAY 2007 17:07:52
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Test Mode: 802.11g mode (chl)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -35.72 dBm VBW 100 kHz

11.5 dBm 2.75423948 GHz SWT 9.8 s Unit dBm
11.5

ZT.0 @b UTT5¢

—

Yi[[T1] -35|. 72 dBm
2.75423848 GHz

FHD1 -16]. 731 dB
-20

-30

-40

1

T MWMW%MMWM S

-70
-80
-88.5
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz
Title: Conduct ive-Spurious

Comment A: CH 1 at 802.11g mode 2483.5MHz~25000MHz
Date: 14 .MAY 2007 17:08:41
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
<%%>Ref Lvl -36.73 dBm VBW 100 kHz
11.5 dBm 2.38525050 GHz SWT 600 ms Unit dBm
11.5
Z1T.0 @b UTTs¢1 YiolrT717] ~36]. 73 dBm

2.39525050 GHz

FD1 -16/.812 dB

-20

-30

-40

-50

-60

-70

-80

-88.5

Start 30 MHz

Title: Conduct ive-Spurious
Comment A: CH 6 at B802.11g mode
Date: 14.MAY 2007 17:00:14

237 MHz/

30MHz~2400MH

Stop 2.4 GHz
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 3.13 dBm VBW 100 kHz
11.5 dBm 2.44200100 GHz SWT 21 ms Unit dBm
11.5
ZT.0 g6 UTTs¢1 YiolrT717] 3[.19 dBm A
y 2.44200|100 GHz
. Al L |
-10 J
FD1 -16/.812 dB J \
-20 V'I‘/ \1\1‘“\
- NM
~40 .Vy 4
-50 I I
BDM MI"L«.M Iy _A‘;."LA.
-70
-80
-88.5
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conduct ive-Spurious

Comment A: CH 6 at 802.11g mode 2400MHz~2483.5MHz:¢
16:59:52

Date: 14 .MAY 2007
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Test Mode: 802.11g mode (ch6)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -35.26 dBm VBW 100 kHz

11.5 dBm 2.75423948 GHz SWT 9.8 s Unit dBm
11.5

ZT.0 @b UTT5¢

—

Yi[[T1] -35|.26 dBm
2.75423848 GHz

FD1 -16/.812 dB
-20

-30

-40

-50

-60

-70
-80
-88.5
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz
Title: Conduct ive-Spurious

Comment A: CH 6 at 802.11g mode 2483.5MHz~25000MHz
Date: 14 .MAY 2007 17:00:41
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Test Mode: 802.11g mode (ch11)
Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -38.15 dBm VBW 100 kHz
11.5 dBm 2.39525050 GHz SWT 600 ms Unit dBm
11.5
ZT.0 @gB UTTsé¢t YiolrT717] ~38[. 15 dBm A
2.39525050 GHz
0
-10
D1 -16].651 dB
-20
-30
1
A
-40
-50
_B0 I l M
WWMMMWJMMW
MMWWWMN‘W
-70
-80
-88.5

Start 30 MHz

Title: Conduct i
Comment A: CH 11 at
Date: 14 .MAY 2

237 MHz/

ve-Spurious
802.11g mode
o07¢ 17:11:18

30MHz~2400MHz:

Stop 2.4 GHz
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Test Mode: 802.11g mode (ch11)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 3.35 dBm VBW 100 kHz
11.5 dBm 2.46341884 GHz SWT 21 ms Unit dBm
11.5
Z1T.0 @b UTTs¢1 YiolrT717] 3[.35 dBm A
: 2.46341884 GHz
0 ‘IJA.M.IJL ‘A
rw\l "V A V
-10
D1 -16[.651 dB j \
/ \

: A B
) I3
oL Lt

-70
-80
-88.5
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conduct ive-Spurious

Comment A: CH 11 at 802.11g mode 2400MHz~2483.5MHz
Date: 14 .MAY 2007 17:10:56
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Test Mode: 802.11g mode (ch11)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -36.93 dBm VBW 100 kHz

11.5 dBm 2.75423948 GHz SWT 9.8 s Unit dBm
11.5

ZT.0 @b UTT5¢

—

Yi[[T1] -36/.93 dBm
2.75423848 GHz

HD1 -16|.651 dB
-20

-30

-40

-50

-70
-80
-88.5
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz
Title: Conduct ive-Spurious

Comment A: CH 11 at 802.11g mode 2483 .5MHz~25000MHz
Date: 14 .MAY 2007 17:11:45
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Test Mode: 802.11g turbo mode (ch6)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -36.73 dBm VBW 100 kHz
11.5 dBm 2.39525050 GHz SWT 600 ms Unit dBm
11.5
ZT.0 g6 UTffTsé¢t Yl [T1] ~36]. 73 dBm

2.39525050 GHz

D1 -16].812 dB

-20

-30

-40

-50

-70
-80
-88.5
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-Spurious

Comment A: CH 6 at 802.11g mode 30MHz~2400MHz
Date: 14.MAY 2007 17:00:14
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Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 3.13 dBm VBW 100 kHz
11.5 dBm 2.44200100 GHz SWT 21 ms Unit dBm
11.5
Z1.0 @B UffTs¢t Yl [T1] 31,19 dBm A
y 2.44200{100 GHz
. AL )|
-10 J vﬂ\
D1 -16].812 dB
20 j‘f \w\
. NM
40 y” 4
-50 L I
B0 \L\«llr\.mh 'AHLA‘
-70
-80
-88.5
Start 2.4 GHz 8.35 MHz~, Stop 2.4835 GHz
Title: Conduct ive-Spurious

Comment A:
: 14 .MAY 20

Date

O¢ 16:59:52

CH 6 at 802.11g mode 2400MHz~2483.5MHz:
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Test Mode: 802.11g turbo mode (ch6)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -35.26 dBm VBW 100 kHz
11.5 dBm 2.75423948 GHz SWT 9.8 s Unit dBm
11.5
ZT.0 g6 UTT5¢1 YiolrT717] ~35[.26 dBm A
2.75423848 GHz
0
-10
FD1 -16/.812 dB
-20
-30
1
v
-40
ED“
_B0 ll h“ﬁwvﬂn
-70
-80
-88.5
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz
Title: Conduct ive-Spurious

Comment A: CH 6 at 802.11g mode 2483.5MHz~25000MHz:
Date: 14 .MAY 2007 17:00:41
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6. Radiated Emission test

6.1 Oper ating environment
Temperature: 22

Relative Humidity: 55 %
Atmospheric Pressure: 1023  hPa

6.2 Test setup & procedure

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

Antenna
Tower
Horn or Bilog
< 3m »1'4 m Antenna

EUT

v

0.8m

Ground Plane

v ]
Peripherals

\
[ \ ]

L Mw
Receiver

The frequency range from 30MHz to 1000MHz using Bilog Antenna.
The frequency range over 1GHz using Horn Antenna.

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 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, 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 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

Theradiated spurious emissions at

Freguency(MHz) Margin
74.620 -3.71

are less than uncertainty. Thisiswithin 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 802.11b and 802.11g continuously transmitting mode.
Channel 1, 6, 11 were verified. The worst case occurred at 802.11b Tx channel 11.

EUT : NBG-318S
Worst Case : 802.11b Tx at channel 11

Antenna | Freq. | Receiver| Corr. |Reading|Corrected| Limit |Margin
Polariz. Factor Level @3m
(V/H) (MHz) | Detector | (dB/m) | (dBuV) |[(dBuV/m)|(dBuV/m)| (dB)

Vv 58.130 QP 1248 | 21.66 | 34.14 | 40.00 | -5.86
74.620 QP 10.06 | 26.23 | 36.29 | 40.00 | -3.71
374350 | QP 1575 | 1890 | 34.65 | 46.00 |-11.35
474260 | QP 18.10 | 1425 | 3235 | 46.00 |-13.65
524700 | QP 19.04 | 1439 | 3343 | 46.00 |-12.57
574.170| QP 2012 | 1598 | 36.10 | 46.00 | -9.90
92.080 QP 804 | 2328 | 31.32 | 4350 |-12.18
299.660 | QP 1431 | 2210 | 36.41 | 46.00 | -9.59
374350 | QP 16.13 | 21.27 | 37.40 | 46.00 | -8.60
374350 | QP 16.13 | 21.27 | 37.40 | 46.00 | -8.60
424.790 | QP 1748 | 17.67 | 3515 | 46.00 |-10.85
524700 | QP 19.24 | 1555 | 34.79 | 46.00 |-11.21

ITII|IITININIKIKIKILK|ILK

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 : NBG-318S
Test Condition : 802.11b Tx at channel 1

Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) |[(dBuV/m)|(dBuV/m)| (dB)

3210.00 | PK \% 3554 | 3462 | 51.45 | 50.53 54 -3.47
4824.00 | PK \% 36.07 | 37.77 | 49.62 | 51.32 54 -2.68
7236.00 | PK \% 36.18 | 4397 | 43.47 | 51.26 54 -2.74
4824.00 | PK H 36.07 | 37.77 | 4359 | 45.29 54 -8.71

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.

Noisefloor levd is:

For PK:

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

For AV.

1GHz-3GHz: 10dBuVv
3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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EUT : NBG-318S
Test Condition : 802.11b Tx at channel 6

Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) |[(dBuV/m)|(dBuV/m)| (dB)

3240.00 | PK \% 3554 | 3462 | 50.36 | 49.44 54 -4.56
4874.00 | PK \% 36.07 | 37.77 | 46.8 | 485 54 -5.50
4874.00 | PK H 36.07 | 37.77 | 43.07 | 44.77 54 -9.23

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



NSgi2 4 ETL SEMKO

FCC ID. :I88NBG318S Report No.: EME-070405
Page 45 of 75

EUT : NBG-318S
Test Condition : 802.11b Tx at channel 11

Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) |[(dBuV/m)|(dBuV/m)| (dB)

492400 | PK \% 36.07 | 37.77 | 47.33 | 49.03 54 -4.97
4924.00 | PK H 36.07 | 37.77 | 50.04 | 51.74 54 -2.26

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 : NBG-318S
Test Condition : 802.11g Tx at channel 1

Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) |[(dBuV/m)|(dBuV/m)| (dB)

3210.00 | PK \% 3554 | 3462 | 57.67 | 56.75 | 82.95 | -26.20

4824.00 PK V 36.07 | 37.77 | 47.45 | 49.15 54 -4.85

7236.00 PK V 36.18 | 43.97 55.6 | 63.39 | 82.95 | -19.56

3210.00 PK H 3554 | 3462 | 44.33 | 4341 54 -10.59

4824.00 PK H 36.07 | 37.77 | 42.46 | 44.16 54 -0.84
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: 27dBuVv
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuVv
14GHz-26.5GHz: 28dBuV



FCCID. :I88NBG318S

NSgi2 4 ETL SEMKO

Report No.: EME-070405

Page 47 of
EUT : NBG-318S
Test Condition : 802.11g Tx at channel 6
Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) |[(dBuV/m)|(dBuV/m)| (dB)
3240.00 PK \% 3554 | 3462 | 53.28 | 52.36 54 -1.64
4874.00 PK \% 36.07 | 37.77 | 46.26 | 47.96 54 -6.04
7311.00 PK \% 36.18 | 43.97 | 57.44 | 65.23 74 -8.77
7311.00 | AV \% 36.18 | 43.97 | 39.56 | 47.35 54 -6.65
3240.00 PK H 3554 | 3462 | 4341 | 42.49 4 -11.51
7311.00 PK H 36.18 | 4397 | 4385 | 51.64 o4 -2.36
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 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: 28dBuV

75
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EUT : NBG-318S
Test Condition : 802.11g Tx at channel 11
Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) |[(dBuV/m)|(dBuV/m)| (dB)
3270.00 PK \% 3554 | 3462 | 5243 | 51.51 54 -2.49
4924.00 PK \% 36.07 | 37.77 | 4546 | 47.16 54 -6.84
7386.00 | PK \% 36.18 | 4397 | 58.13 | 65.92 74 -8.08
7386.00 | AV \% 36.18 | 43.97 | 39.77 | 47.56 54 -6.44
3270.00 PK H 3554 | 3462 | 43.79 | 42.87 4 -11.13
7386.00 PK H 36.18 | 43.97 | 4341 | 51.20 o4 -2.80
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 levdl is:

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuvV

14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz:
3GHz-14GHz: 16dBuv

10dBuv

14GHz-26.5GHz: 28dBuV

75
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EUT : NBG-318S

Test Condition : 802.11g Tx at channel 6 Turbo mode
Frequency | Spectrum| Antenna | Preamp. | Correction| Reading |Corrected| Limit | Margin

Analyzer | Polariz. | Gain Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuVv/m)| (dB)
3240.00 PK \% 3554 | 3462 | 5303 | 5211 54 -1.89
4874.00 PK \% 36.07 | 37.77 | 44.55 | 46.25 54 -1.75
7311.00 PK \% 36.18 | 43.97 | 52.09 | 59.88 74 -14.12
7311.00 AV \% 36.18 | 4397 | 36.41 | 44.20 54 -9.8
3240.00 PK H 3554 | 3462 | 44.72 | 43.80 54 -10.20
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 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: 28dBuV
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7.1 Oper ating environment

Temperature: 23
Relative Humidity: 54 %
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 1.5MHz, and the sweep time set at 500 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 mode

Channel Frequency | Cableloss | Power spectrum density Limit
(MH2) (dB) (dBm) (dBm)
1 (lowest) 2412 2 -9.22 8
6 (middle) 2437 2 -8.94 8
11 (highest) 2462 2 -8.35 8
Test Mode: 802.11g mode
Channel Frequency | Cableloss | Power spectrum density Limit
(MH2) (dB) (dBm) (dBm)
1 (lowest) 2412 2 -10.01 8
6 (middle) 2437 2 -9.62 8
11 (highest) 2462 2 -8.87 8
Test Mode: 802.11g turbo mode
Channel Frequency | Cableloss | Power spectrum density Limit
(MH2) (dB) (dBm) (dBm)
6 (middle) 2437 2 -11.86 8

Please see the plot below.
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -9.22 dBm VBW 10 kHz
25 dBm 2.41289128 GHz SWT 500 s Unit dBm
25
21.5 dB Offset vYilrT1] _gl.22 dBm o
20
2.41289[128 GHz
10
FD1 8 dBm
0
1
-10 Y " I
WFy A oA g PN g, W
-20
-30
-40
-50
-60
-70
-75
Center 2.413563126 GHz 150 kHz/ Span 1.5 MHz
Title: Power density

Comment A: CH 1 at 802.11b mode
Date: 14 .MAY 2007 17:18:11
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -8.84 dBm VBW 10 kHz
25 dBm 2.43761874 GHz SWT 500 s Unit dBm
25
21.5 dB Offset vYilrT1] _gl.94 dBm o
20
2.43761B74 GHz
10
FD1 8 dBm
0
1
o ‘ﬂmmvﬂwwumm&b i AMM&NMMWMM”¢%WJWLW
,QUMW.L M
WAl
-30
-40
-50
-60
-70
-75
Center 2.437521042 GHz 150 kHz/ Span 1.5 MHz
Title: Power density

Comment A: CH 6 at 802.11b mode
Date: 14 .MAY 2007 17:20:58
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Test Mode: 802.11b mode (ch11)

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -8.35 dBm VBW 10 kHz
25 dBm 2.46350451 GHz SWT 500 s Unit dBm
25
21.5 dB Offset vYilrT1] _gl.35 dBm o
20
2.46350451 GHz
10
FD1 B8 dBm
0
1
10 Y il
UINAVAVYAT TLR 4 STV VIV [\ P LY LY T O R YTV N AU N Vg Y
-20
-30
-40
-50
-60
-70
-75
Center 2.464044088 GHz 150 kHz/ Span 1.5 MHz
Title: Power density

Comment A: CH 11 at 802.11b mode
Date: 14 .MAY 2007 17:24:38
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -10.01 dBm VBIW 10 kHz
25 dBm 2.41323898 GHz SWT 500 s Unit dBm
25
21.5 @dB Offs¢t vYilrT1] _10l.01 dBm o
20
2.41323898 GHz
10
D1 8 dBm

L T I TN

-20

-30

-40

-50

-60

-70

-75

Center 2.413322645 GHz

Title: Power density
Comment A: CH 1 at B802.11g mode
Date: 14 .MAY 2007 17:07:14

150 kHz/

Span 1.5 MHz
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -9.62 dBm VBIW 10 kHz
25 dBm 2.43762375 GHz SWT 500 s Unit dBm
25
21.5 @dB Offs¢t vYilrT1] _9l.62 dBm o
20
2.43762375 GHz
10
D1 8 dBm

L o T T TN S T

b

-20

-30

-40

-50

-60

-70

-75

Center 2.43B8322645 GHz 150 kHz~

Title: Power density
Comment A: CH 6 at B802.11g mode
Date: 14 .MAY 2007 16:59:11

Span 1.5 MHz
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Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -8.87 dBm VBW 10 kHz
25 dBm 2.46323888 GHz SWT 500 s Unit dBm
25
21.5 dB Offset vYilrT1] _gl.87 dBm o
20
2.46323BS8 GHz
10
FD1 8 dBm
0
1
g Mw%“’w” b
B W M
-30
-40
-50
-60
-70
-75
Center 2.463322645 GHz 150 kHz/ Span 1.5 MHz
Title: Power density

Comment A: CH 11 at

Date:

14 .MAY 2

802.11g mode
007 17:10:21
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Test Mode: 802.11g turbo mode (ch6)

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -11.86 dBm VBIW 10 kHz
25 dBm 2.43450852 GHz SWT 500 s Unit dBm
25
21.5 dB Offs¢t vYilrT1] ~11.86 dBm
20 A

2.43450852 GHz

FD1 B8 dBm

€

. M‘M"’M‘H i VY T

-30

-40

-50

-60

-70

-75

Center 2.43455511 GHz 150 kHz/ Span 1.5 MHz

Title: Power density
Comment A: CH 6 at B802.11g mode
Date: 14 .MAY 2007 16:40:45
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8. Emission on the band edge

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated 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 aradiated measurement. Radiated emissions, which fall in the
restricted band, as defined in Section 15.205(a), must also comply with the radiated
emission limits specified in Section 15.209(a).

8.1 Operating environment
Temperature: 23
Relative Humidity: 54 %
Atmospheric Pressure 1023  hPa
8.2 Test setup & procedure

Please refer to the clause 6.2 of this report.
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8.3 Test Result
Test Mode: 802.11b mode
The Max.
M easurement Strgrlwelt?w in Limit Marain
Channel Freq.Band Detector gt @3m 9
(MH2) Restrict | yguvymy | (@B)
Band
(dBuV/m)
PK 62.07 74 -11.93
1 (lowest) | 2310-2390
AV 51.67 54 -2.33
) PK 61.87 74 -12.13
11 (highest) | 2483.5-2500
AV 50.80 54 -3.20
Test Mode: 802.11g mode
The Max.
M easurement Strgrlwelt?w in Limit Marain
Channel Freg.Band Detector gt @3m 9
(MH2) Restrict | yguvymy | (@B)
Band
(dBuV/m)
PK 70.62 74 -3.38
1 (lowest) | 2310-2390
AV 53.13 54 -0.87
) PK 71.07 74 -2.93
11 (highest) | 2483.5-2500
AV 53.73 54 -0.27
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8.3.1 Conducted M ethod

Test Mode: 802.11b ch 1 PK
125dBnY

REW/VBW: 1MHz / 1MHz

1204Bu¥ Marker 1:
11497dBuV ! 2.41327GHz 1
Marker 2:

115dBu¥ 62.07dBuV / 2.38981GHz

110dBa¥
1054 B’
100dBu¥
95dBu¥
Q04 Bu¥
85dBu¥
80dBuV

T5dBu¥

T0dBu¥

65dBuV E

60dBu¥

S5dBaV

S0dBa¥

46dBu¥
231GH: 2.32GH=z 2.343Hz= 2.36GH= 2.38GH= 24GH= 2.435GH=

11bchl ver (17}
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Test Mode: 802.11b ch 1 AV

121dBa¥

RBW/VBW: 1MHz / 10Hz
Marker 1:

111, 08dBuV | 2.4H143GHz 1
Marker 2:
110dBu¥ 51.67dBuV / 2.38958GHz

1154Ba¥

1050 Bu¥
1004 B
95dBu¥
904 BV
85dBu¥
80dBu¥
T5dBu¥
0dBu¥
65dBuV
G0dBuV

S5dBa¥ 2

504BuY J‘\f

45dBa¥

40dBu¥

3BV
231GH: 2.32CGHz 2.34Hz= 2.36GHz 2.38GH= 24GHz 2.435GHz

11bchl wer {17
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Test Mode: 802.11b ch 11 PK

125dBnu¥
REW/WVEW: 1MHz / 1MHz

1204BuY Marker 1:
1 114.8TdBuV / 2.46310GHz
Marker 2:

115dBu¥ 61.87dBuV / 2.48910GHz

110dBa¥
1054 Bu¥
1004 B
95dBu¥
S0dBu¥
85dBu¥
B0dBu¥

T5ABV

4BV
654 BuY 2

604EwY WMWM
554BuY

S0dBuY

464 Bu¥
245GH:  2450GHz  2460GH: Z465GHz  247GH:  Z4750Hz  248GHz  2485GHz  240GHz  24850GH:  25GHz

11t chll wer (17)
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Test Mode: 802.11b ch 11 AV

121dBa¥

RBW/VBW: 1MHz / 10Hz
Marker f1:

1 110.94dBuV / 2.46120GHz
Marker 2:

110dBu¥ 50.80dBuV / 2.48350GHz

1154Ba¥

1050 Bu¥
1004 B
Q5dBu¥
Q04 Bu¥
85dBuV
B0dBu¥
T5dBu¥
0dBu¥
65dBu¥
60dBu¥
S5dBa¥ ]

S04BY g%

45dBa¥

384BnV
245GH:  2450GHz  2460GH: Z465GHz  247GH:  Z4750Hz  248GHz  2485GHz  240GHz  24850GH:  25GHz

I1gchll wer (17)
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Test Mode: 802.11g ch 1 PK

1244 Ba¥

REW/VBW: 1MHz / 1MHz
1404 Bu¥ Marker 1:

113.79dBuV / 2.41488GHz 1
1154Bn¥V Marker 2:

T0.62dBuV / 2.38931GHz
110dBa¥
1054 BV
1004Ba¥Y
95dBu¥
Q04 Bu¥
85dBuV

a0dBu¥

T5dBaV

0BV

65dBuV

G0dBu¥

S5dBnaV

S0dBu¥Y

464 Bu¥
231GH: 2.32CGHz 2.34Hz= 2.36GHz 2.38GH= 24GHz 2.435GHz

l1gehl W(13.5)
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Test Mode: 802.11g ch 1 AV

1124Ba¥V

110dBaY REW/VBW: 1MHz / 10Hz
Marker 1:

102,95dBuV / 2. 41005GHz 1
105dBu¥ Marker 2:

53.13dBuV / 2.38931GHz
100dBaY
Q5dBu¥
Q0dBu¥
85dBu¥
B0dBu¥
T5dBu¥
T0dBu¥
65dBu¥
604Bu¥
S5dBa¥

4
S04Bn¥ ,j

45Ba¥

404Ba¥

3BV
231GH: 2.32CGHz 2.34Hz= 2.36GHz 2.38GH= 24GHz 2.435GHz

11z chl wer (12.5)
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Test Mode: 802.11g ch 11 PK

123dBu¥
1204Ba¥ REW/VBW: 1MHz / 1MHz

Marker 1:

1 113.37dBuV / 2.461T0GHz

115dBEn¥ Marker 2:

71.07dBuV / 2.48450GHz

110dBu¥

105dBu¥

100dBn¥
A5dBn¥
A0dBu¥
85dBu¥
20dBuY
T5dBn¥ A | -

T0dBu¥ u%\

65dBu¥

G0dBuV

S5dBaV

S0dBn¥

464 Bu¥
245GH:  2450GHz  2460GH: Z465GHz  247GH:  Z4750Hz  248GHz  2485GHz  240GHz  24850GH:  25GHz

11z chll wver (12.5)
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Test Mode: 802.11g ch 11 AV

112dBu¥
1104Bn¥ REW/VBW: 1MHz / 10Hz

Marker 1:
103.04dBuV / 2.46020GHz
105dBEn¥ Marker 2:
53.73dBuV / 2.483T0GHz
100dBEn¥
A5dBn¥
A0dBu¥
85dBn¥
30dBn¥
T5dBn¥
T0dBu¥Y
65dBu¥

60dBu¥

S5dBa¥

S0dBa¥

45dBaV

384BnV
245GH:  2450GHz  2460GH: Z465GHz  247GH:  Z4750Hz  248GHz  2485GHz  240GHz  24850GH:  25GHz

11z chll wver (12.5)
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9. Power Line Conducted Emission test §FCC 15.207

9.1 Oper ating environment
Temperature: 25

Relative Humidity: 59 %
Atmospheric Pressure 1023  hPa

9.2 Test setup & procedure

9.2.1 Test Setup and procedure

Current on
—P»| LISN1 > TSN ¥ CurrentProbe | ) <»| Notebook PC

EUT
l Dy v Y

Load

EMI
Receiver

(1)
HomePlug |¢—» Notebook PC |¢—— LISN2

i

Notebook PC

AC Power

(1) RJ-45 UTP Cat.5 10meter

The EUT along with its peripherals were placed on a 1.0m(W)x1.5m(L) and 0.8m in
height wooden table and the EUT was adjusted to maintain a 0.4meter space from a
vertical reference plane. The EUT was connected to power mains through a line
impedance stabilization network (LISN), which provided 50 ohm coupling impedance for
measuring instrument and the chassis ground was bounded to the horizontal ground plane of
shielded room. The excess power cable between the EUT and the LI1SN was bundled.

All connecting cables of EUT and peripherals were moved to find the maximum emission
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9.22LIMITSOF CONDUCTED EMISSION MEASUREMENT (CURRENT
CARRIER ON)

Section 15.107(c)(2) for Class B device operating below 30 MHz of unintentional
Carrier current radiators.

Freg. Maximum RF Line Voltage
(MHz) QUASI-PEAK (nV) QUASI-PEAK (dBpV)
0.535~1.705 1000 60

9.2.3 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is +2.26 dB.
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9.2.4 Conducted Emission Data (CURRENT CARRIER ON)

Phase: Line
Model No.: NBG-318S
Corr.
Frequency Factor
(MH= (dE )
0_E54Z 0.1a
o_E5gs0 0.10
0.&873 0o.10
o.7ag 0.10
0_91k& 0.1a
1.0&89 0.10
Remark:

Lewveal Limit Margin
Op QOp (dE)
{ dBatr) {dABEuV) Qp
34.10 &0_00 -ZE.520
Z7.E9 s0_00 -3F_41
EG .06 &0_00 -33.594
3l.86 &0_00 -28.14
30.36 &0_00 -29._64
ZG.BE s0_00 -33_.34

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

it Lewvel {dBuy) Date: 2007-05-14 Time: 11:19:35
50
0
0.535 1 1.705

Fregquency (MHz)
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Phase: Neutral
Model No.: NBG-318S
Corr. Lewvel Limit Margin
Frequency Factor Op Op (dE )
(MH=) (dE) [ dBuv) (dBEuW) Qp

o.L&35 o.10 dd Fd &0 00 -15._&6&
0.&k&3 o.10 43, 26 &0, 00 -le.64
O.6&6ZZ2 0.10 4Z_ 99 &0._0a -17.01
o.719 o.10 40 57 s0._00 =-13_43
0.300 o.10 40,09 &0 00 ol AR
o.3z8 o.10 47, 24 &0, 00 -17.686

Remark:

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

- Level (dBu\) Date: 2007-05-14 Time: 11:23:19

0.535 1 1.705
Frequency (MHz)
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9.3.1 Conducted Emission Measurements (CURRENT CARRIER OFF)

9.3.2 Operating environment

Temperature: 25
Relative Humidity: 59 %

9.3.3 Test Setup and procedure

Atmospheric Pressure: 1023 hPa
Test Voltage: 120Vac, 60Hz

Notebook PC

Current off
AC Power
LISN1 P EUT
WAN | LAN
A v_ (1)
(1) (1) Load
EMI Notebook PC
Receiver
A 4

Notebook PC <

LISN 2

(1) RJ-45 UTP Cat.5 10meter

AC Power

75

The EUT along with its peripherals were placed on a 1.0m(W)x1.5m(L) and 0.8m in
height wooden table and the EUT was adjusted to maintain a 0.4meter space from a

vertical reference plane. The EUT was connected to power mains through a line
impedance stabilization network (LISN), which provided 50 ohm coupling impedance for

measuring instrument and the chassis ground was bounded to the horizontal ground plane of
shielded room. The excess power cable between the EUT and the LI1SN was bundled.
All connecting cables of EUT and peripherals were moved to find the maximum emission
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9.34LIMITSOF CONDUCTED EMISSION MEASUREMENT (CURRENT
CARRIER OFF)

Section 15.107(a) for Class B device oper ating above 30 MHz of unintentional
radiators.

Freg. Maximum RF Line Voltage
(MHz2) QUASI-PEAK (dBpV) AVERAGE (dBuV)
0.15~0.50 66 ~ 56 56 ~ 46
0.50~5.00 56 46
5.00~30.0 60 50

NOTES: (1) The lower limit shall apply at the transition frequencies.
(2) The limit decreases in line with the logarithm of the frequency in the range
of 0.15to 0.50 MHz.
(3) All emanations from aclassA/B digital device or system, including any
network of conductors and apparatus connected thereto, shall not exceed
the level of field strengths specified above.

9.3.5 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is +2.26 dB.
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9.3.6 Conducted Emission Data (CURRENT CARRIER OFF)

Phase:
Model No.:

Frequency

(MH= )

137
. EET
L BED
.73
L TE3
E38
- 2e0

oo ooo

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

Level (dBu
a0 {dBuv)

40

oo o o0 oo o

Line
NBG-318S
Lewvel Limit Level
Qp Qp AT
{dBuy) {dBuy) {dBuy)
3E.EE &3.75 3Z.E0
41_30 E&_00 Z58.33
40_ 24 E&_00 ZB_ZZ
40_ZZ E&._00 £9.43
41 40 E&._00 024
35_E51 E&_00 z9._74
40_ 22 E&_00 Z9._30

Page 74 of
Limit Margin
A (dE )

{dBuai) Op A
3.7k A Y v R
44 .00 -14.70 -17.&7
46 .00 -15.76 -17.78
4&.00 -15.78 -15.57
4&.00 -l4.60 -15_7&
44 .00 -l&6.459 -1&6_Z26
46 .00 -15.78 -15.70

Report No.: EME-070405

Date: 2007-05-21 Time: 11:23:43

e

-l

2
Frequency (MHz)

20

30

75
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Phase: Neutral
Model No.: NBG-318S
Corr. Lewveal Limit Lewveal Limit Margin
Frequency Factor Qp Op AT ok (dE )

(MH= ) (dE ) {dBul) {dBuY) {dBuY) (dBEuY) Op Axr
O.263 0.10 45 _EE 61,33 43 E0 5E1.33 -1l&.11 -8.13
0.338 0.10 I9_TE 5. 3E 33.E0 43 3Z -12.60 -15_1Z
0.3%9 0.10 41_29 £E7.88 35, EE 4788 -1l5.89 -11._¢&&
0.&5&7 0.10 41_30 E&.00 z3.40 E&.00 -14.70 -z&_.&0
O.&6&E 0.10 44 31 E&.00 36.EE 46 .00 -11.0% -3.78
0.738 0.10 43 42 E&5.00 35,42 45 .00 -1lz.&8 -3.88
0.793 0.10 44 _FZE E&.00 33,31 4600 -11.78 -1z_&%
1.210 0.10 41 73 E&.00 z3.41 46 .00 -14. 27 -1&5_E%

Remark:

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

NSy 4 ETL SEMKO
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Date: 2007-05-21 Time: 11:28:18

Level (dBu
8 {(dBu\)

0.15 0.5 1 2 5

Frequency (MHz)

10

20

30

75



