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Compliance Certification Services Inc.

Report No.: 70911401-RP1 FCC ID: JCK-GN-WS30N-RH Date of Issue: Sep. 28, 2007

1. TEST REPORT CERTIFICATION

Applicant : GIGA-BYTE TECHNOLOGY CO., LTD.
Address : No.6, Bau Chiang Road, Hsin-Tien, Taipei Hsien, Taiwan, R.O.C.
Manufacture : GIGA-BYTE TECHNOLOGY CO., LTD.
Address : No.6, Bau Chiang Road, Hsin-Tien, Taipei Hsien, Taiwan, R.O.C.

Equipment Under Test : AirCruiser N300 Mini Card

Model Number : GN-WS30N-RH
Brand Name : GIGA-BYTE
Date of Test : September 13, 2007 ~ October 26, 2007

APPLICABLE STANDARD

STANDARD TEST RESULT

FCC Part 15 Subpart C : 2004 AND

No non-compliance noted
ANSI C63.4 : 2003

Approved by: Reviewed by:
];h C Tan
L Y
October 17, 2007 October 17, 2007
Jeter Wu Eric Yang
Section Manager Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION

2.1 DESCRIPTION OF EUT & POWER

Product Name AirCruiser N300 Mini Card
Model Number GN-WS30N-RH
Brand Name GIGA-BYTE

IEEE 802.11b/g, 802.11n HT20 (DTS Band):2412MHz~2462MHz

Frequency Range | 100 005 11n HT40 (DTS Band):2422MHz~2452MHz

IEEE 802.11b: 23.70dBm (DTS Band) (234.598mW)

Transmit Power IEEE 802.11g: 26.79dBm (DTS Band) (478.069mW)
(ERP) IEEE 802.11n HT20: 25.65dBm (DTS Band) (367.3354mW)

IEEE 802.11n HT40: 25.20dBm (DTS Band) (330.984mW)

Channel Spacing IEEE 802.11b/g, 802.11n HT20/HT40: SMHz
IEEE 802.11b/g, 802.11n HT20:11 Channels

IEEE 802.11n HT40 :7 Channels

IEEE 802.11b:11, 5.5, 2, IMbps

IEEE 802.11g : 54, 48 ,36, 24, 18,12, 11, 9, 6Mbps

IEEE 802.11n HT20 : 130, 117,104, 78, 65, 58.5, 52, 39, 26, 19.5, 13,
6.5 Mbps

IEEE 802.11n HT40 : 130, 117,104, 78, 65, 58.5, 52, 39, 26, 19.5, 13,
6.5 Mbps

IEEE 802.11b : DSSS (CCK, DQPSK, DBPSK)
Type of Modulation | IEEE 802.11g : OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n HT20/40 : OFDM (64QAM, 16QAM, QPSK, BPSK)

Channel Number

Transmit Data Rate

Frequency Selection | by software / firmware

PIFA For Wireless LAN Antenna
Manufacture: FAVORTRON

Antenna Type M/N: X40 Gain: 2.27dBi
Connector Type: [-Pex MHF Plug
(2TX 3RX).

Power Source 3.3Vdc (Powered from host device )

Remark: 1. The sample selected for test was engineering sample that approximated to production product and
was provided by manufacturer.
2. This submittal(s) (test report) is intended for FCC ID: JCK-GN-WS30N-RH filing to comply with
Section 15.207, 15.209 and 15.247 of the FCC Part 15, Subpart C Rules.
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3. DESCRIPTION OF TEST MODES

The EUT is an 802.11n MIMO transceiver in Mini-PCI module form factor. It has two
transmitter chains and three receive chains (2x3 configurations). The 2x3 configuration is

implemented with three outside chains (Chain 0 and 1).
The RF chipset is manufactured by Ralink Technology, Corp.

The antenna peak gain 2.27dBi (highest gain) were chosen for full testing.
IEEE 802.11 b, 802.11g, 802.11n HT20 mode (DTS Band)

The EUT had been tested under operating condition.

There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2412
Middle 2437
High 2462

IEEE 802.11b mode : 11Mbps data rate (worst case) were chosen for full testing.
IEEE 802.11g mode : 6Mbps data rate (worst case) were chosen for full testing.
IEEE 802.11n HT20 mode : 6.5Mbps data rate (worst case) were chosen for full testing.

IEEE 802.11n HT40 mode (DTS Band)
The EUT had been tested under operating condition.
There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2422
Middle 2437
High 2452

IEEE 802.11n HT40 mode : 6.5Mbps data rate (worst case) were chosen for full testing.

The worst-case data rates are determined according to the description above, based on the
investigations by measuring the PSD, peak power and average power across all the data rates,
bandwidths, modulations and spatial stream modes.

The worst-case channel is determined as the channel with the highest output power. The highest
measured output power was at 2437 MHz.
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Report No.: 70911401-RP1 FCC ID: JCK-GN-WS30N-RH Date of Issue: Sep. 28, 2007

4. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4 and FCC
CFR 47 2.1046, 2046, 2.1047, 2.1049, 2.1051, 2.1053, 2.1055, 2.1057, 15.207, 15.209 and
15.247.

5. FACILITIES AND ACCREDITATIONS

5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at

CCS Tainan Lab.

No. 8, Jiu Cheng Ling, Jiaokeng Village,Sinhua Township, Tainan Hsien 712, Taiwan R.O.C.
The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4
and CISPR Publication 22.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly polarized
antennas: tuned dipole, biconical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum
analyzers with preselectors and quasi-peak detectors are used to perform radiated
measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test
Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for
making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring

Apparatus and Measurement Methods.”

5.3 LABORATORY ACCREDITATIONS LISTINGS

The test facilities used to perform radiated and conducted emissions tests are accredited by
National Voluntary Laboratory Accreditation Program for the specific scope of accreditation
under Lab Code: 200627-0 to perform Electromagnetic Interference tests according to FCC
PART 15 AND CISPR 22 requirements. No part of this report may be used to claim or imply
product endorsement by NVLAP or any agency of the US Government. In addition, the test

facilities are listed with Federal Communications Commission (registration no: 228014).
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Report No.: 70911401-RP1 FCC ID: JCK-GN-WS30N-RH Date of Issue: Sep. 28, 2007

5.4 TABLE OF ACCREDITATIONS AND LISTINGS

Country | Agency Scope of Accreditation Logo
EN 55014-1, AS/NZS 1044, CNS 13783-1, ﬂ'& Y
IEC/CISPR 14-1, IEC/CISPR 22, EN 55022, NV %Up
USA NVLAP [EN 61000-3-2, EN 61000-3-3, ANSI C63 .4, CVLAP LAB CODE 2006070
AS/NZS CISPR 22, AS/NZS 3548, IEC
61000-4-2/3/4/5/6/8/11 200627-0
USA FCC 3/10 meter Open Area Test Sites to perform FCC ‘
Part 15/18 measurements
228014
3/10 meter Open Area Test Sites and conducted VCC I
Japan VCCI |test sites to perform radiated/conducted
measurements R-1989
C-2142
CISPR 11 FCC METHOD-47 CFR Part 18 -
EN 55011 CNS'1 ISPR 14 EN 55014
55011 CNS 13803, CIS 55 x‘&_//,(—\\
Taiwan TAF |CNS 13783-1, CISPR 22 EN 55022 VCCI
FCC Method-47 CFR Part 15 Subpart B CNS %”/E‘S\ B
VNN esting Labaratory
13438 fy 1109
[ 5\
@
. CNS 13438, CNS 13783-1, CNS 13803
Taiwan BSMI ’ ’ ’
CNS13439 SL2-IS-E-0039
SL.2-IN-E-0039
SL2-R1/R2-0039
SL2-A1-E-0039
P p— li
Canada | 98 1RSS210, Issue 7 Caru ]tld«'
Canada IC 6192

* No part of this report may be used to claim or imply product endorsement by NVLAP or any agency of

the US Government.
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Report No.: 70911401-RP1 FCC ID: JCK-GN-WS30N-RH Date of Issue: Sep. 28, 2007

6. CALIBRATION AND UNCERTAINTY

6.1 MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer’s recommendations, and is traceable to

recognized national standards.

6.2 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

PARAMETER UNCERTAINTY
Radiated Emission, 30 to 1000 MHz +/-3.2 dB
Radiated Emission, 1 to 26.5 GHz +/-3.2dB
Power Line Conducted Emission +/-2.1dB

Uncertainty figures are valid to a confidence level of 95%
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7. SETUP OF EQUIPMENT UNDER TEST

7.1 SETUP CONFIGURATION OF EUT

(B) (0
(D)
© )
® , (B
A
% EU.T
PC LCD
Printer Antenna Modem Mouse Keyboard Monitor
7.2 SUPPORT EQUIPMENT
No. Product Manufacturer Model No. FCCID Signal Cable
1 PC HP d330uT DOC Power cable, unshd, 1.5m
2 LCD Monitor BenQ FP731 DOC VGA cable,shd,1.8m
3 | Keyboard(PS2) HP KB-0133 DOC Keyboard cable, shd, 1.9m
4 Mouse(PS2) HP M-S69 INZ211443 Mouse cable,shd,1.8m
5 Modem LEMEL MD-56K DOC(3882B582) |RS232 cable,shd,1.Im
6 Printer EPSON EPSON C43UX |DOC Printer cable,shd,1.8m
No. Signal cable description

A |RS232 cable 1.1m, shielded, 1pcs.

B  |Antenna cable 0.65m, unshielded, 1pcs.

C |Antenna cable 0.65m, unshielded, 1pcs.

D  |Antenna cable 0.65m, unshielded, 1pcs.

E  |Printer cable 1.8m, shielded, 1pcs.

F Mouse cable 1.8m, shielded, 1pcs.

G |Keyboard cable 1.9m, shielded, 1pcs.

H [VGA cable 1.8m, shielded, 1pcs.

Remark:

1. All the above equipment/cables were placed in worse case positions to maximize emission signals during
emission test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended
use.
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Report No.: 70911401-RP1 FCC ID: JCK-GN-WS30N-RH Date of Issue: Sep. 28, 2007

7.3 EUT OPERATING CONDITION

1. Set up all computers like the setup diagram.

2. The “Ralink QA Test Program for RT2860” software was used for testing.
The EUT driver software installed in the host support equipment during testing was
Ralink QA Test Program for RT2860 Drive.

(1) TX Mode:
= Tx Mode:CCK ~ OFDM - HT MixMode (Bandwidth: 20 ~ 40)

= Tx Data Rate:11Mbps long (IEEE 802.11b mode, chain 0 TX)
6Mbps (IEEE 802.11g mode, chain 0 TX)
6.5Mbps (IEEE 802.11n HT20 mode, chain 0/1 TX)
6.5Mbps (IEEE 802.11n HT40 mode, chain 0/1 TX)

= Power control mode

Target Power: IEEE 802.11b Channel Low (2412MHz) = OF (Chain 0)
IEEE 802.11b Channel Low (2412MHz) = 19 (Chain 1)
IEEE 802.11b Channel Middle (2437MHz) = 0D (Chain 0)
IEEE 802.11b Channel Middle (2437MHz) = 17 (Chain 1)
IEEE 802.11b Channel High (2462MHz) = 0A (Chain 0)
IEEE 802.11b Channel High (2462MHz) = 13 (Chain 1)

Target Power: IEEE 802.11g Channel Low (2412MHz) = OE (Chain 0)
IEEE 802.11g Channel Low (2412MHz) = 18 (Chain 1)
IEEE 802.11g Channel Middle (2437MHz) = 0C (Chain 0)
IEEE 802.11g Channel Middle (2437MHz) = 16 (Chain 1)
IEEE 802.11g Channel High (2462MHz) = 4 (Chain 0)
IEEE 802.11g Channel High (2462MHz) = 0D (Chain 1)

Target Power: IEEE 802.11n HT20 Channel Low (2412MHz) = 17 (Chain 0)
IEEE 802.11n HT20 Channel Low (2412MHz) = 1F (Chain 1)
IEEE 802.11n HT20 Channel Middle (2437MHz) = 14 (Chain 0)
IEEE 802.11n HT20 Channel Middle (2437MHz) = 1E (Chain 1)
IEEE 802.11n HT20 Channel High (2462MHz) = 0D (Chain 0)
IEEE 802.11n HT20 Channel High (2462MHz) = 16 (Chain 1)

Target Power: IEEE 802.11n HT40 Channel Low (2422MHz) = 13 (Chain 0)
IEEE 802.11n HT40 Channel Low (2422MHz) = 1D (Chain 1)
IEEE 802.11n HT40 Channel Middle (2437MHz) = 13 (Chain 0)
IEEE 802.11n HT40 Channel Middle (2437MHz) = 1D (Chain 1)
IEEE 802.11n HT40 Channel High (2452MHz) = 5 (Chain 0)
IEEE 802.11n HT40 Channel High (2452MHz) = OF (Chain 1)

Page 11



Compliance Certification Services Inc.

Report No.: 70911401-RP1 FCC ID: JCK-GN-WS30N-RH Date of Issue: Sep. 28, 2007

(2) RX Mode :
MAC Address: FFFFFFFFFFFF
Start RX

3. All of the function are under run.

4. Start test.

For Normal operating :

1. Set up all computers like the setup diagram.

2. Notebook PC (2) ping 192.168.0.10 —t to Notebook PC(1).
3. Notebook PC (1) ping 192.168.0.20 —t to Notebook PC(2).
4. Notebook PC (1) (2) ping 192.168.0.50 —t to AP.

5. All of the function are under run.

6. Start test.
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8. APPLICABLE LIMITS AND TEST RESULTS
8.1 6dB BANDWIDTH

LIMIT

§ 15.207(a) (2) For direct sequence systems, the minimum 6dB bandwidth shall be at least 500 kHz.

TEST EQUIPMENTS
Name of Equipment | Manufacturer Model Serial Number Calibration Due
Spectrum Analyzer R&S FSEM 829054/017 MAR. 13, 2008
TEST SETUP
SPECTRUM
EUT ANALYZER
TEST PROCEDURE

The transmitter output was connected to a spectrum analyzer. The bandwidth of the fundamental
frequency was measured by spectrum analyzer with 100 KHz RBW and 300 KHz VBW. The 6dB
bandwidth is defined as the total spectrum the power of which is higher than peak power minus 6dB.
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TEST RESULTS

No non-compliance noted

IEEE 802.11b mode (Two TX)
Channel 6dB Bandwidth Minimum
Channel | Frequency (kHz) Limit Pass / Fail
(MHz) Chain 0 | Chain 1 (kHz)
Low 2412 12424 12424 500 PASS
Middle 2437 12424 12424 500 PASS
High 2462 12424 12424 500 PASS
IEEE 802.11g mode (Two TX)
Channel 6dB Bandwidth Minimum
Channel | Frequency (kHz) Limit Pass / Fail
(MHz) Chain 0 | Chain 1 (kHz)
Low 2412 16633 16633 500 PASS
Middle 2437 16633 16633 500 PASS
High 2462 16633 16633 500 PASS
IEEE 802.11n HT20 mode (Two TX)
Channel 6dB Bandwidth Minimum
Channel | Frequency (kHz) Limit Pass / Fail
(MHz) Chain 0 | Chain 1 (kHz)
Low 2412 17835 17835 500 PASS
Middle 2437 17835 17835 500 PASS
High 2462 17835 500 PASS
IEEE 802.11n HT40 mode (Two TX)
Channel 6dB Bandwidth Minimum
Channel | Frequency (kHz) Limit Pass / Fail
(MHz) Chain 0 | Chain 1 (kHz)
Low 2422 36472 500 PASS
Middle 2437 36472 500 PASS
High 2452 36673 500 PASS

Page 14



Compliance Certification Services Inc.

Report No.: 70911401-RP1 FCC ID: JCK-GN-WS30N-RH Date of Issue: Sep. 28, 2007

v

6dB BANDWIDTH (802.11b MODE)

CH Low ( 802.11b MODE-Chain 0 )

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
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Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.20 dB VBW 100 kHz
118.7 dBuV 12.42484870 MHz SWT 12.5 ms Unit dBuV
118
11.7 @B Of fsg¢t
|
11010l 34 4R

A A "

L D2 |104.34 pBuv 1A v
100 / !\\\
90,

1MAX / \ 1MA
a0,

/\Jw""’

50
40
30
18. 71
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 20.SEFP.2007 15:39:08
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v

CH High ( 802.11b MODE-Chain 0 )

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.65 dB VBW 100 kHz
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CH Low ( 802.11b MODE-Chain 1 )

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.22 dB VBW 100 kHz
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CH Mid ( 802.11b MODE-Chain 1)
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v

CH High ( 802.11b MODE-Chain 1 )

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.00 dB VBW 100 kHz
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Date: 21.5EP.2007 09:56:08
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6dB BANDWIDTH (802.11g¢ MODE)

CH Low ( 802.11g MODE-Chain 0 )

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.68 dB VBW 100 kHz
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CH Mid ( 802.11g MODE-Chain 0 )
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.31 dB VBW 100 kHz
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v

CH High ( 802.11g MODE-Chain 0 )

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.05 dB VBW 100 kHz

118.7 dBuVv 16.63326653 MHz SWT 12.5 ms Unit dBuV
118

11.7 @B Offs¢g

—

110

—D1 105[.4 dBuV i W“F”w
100 M

. ) K

1MAX / \W 1A
N M f WAM\‘I
70 MN N

e !

WM .

50
40
30
18.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 21.5ERP.2007 10:02:10
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CH Low ( 802.11g MODE-Chain 1)

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.40 dB VBW 100 kHz

1168.7 dBuV 16.63326653 MHz SWT 12.5 ms Unit dBuV
118

11.7 ¢gB Of fsg
DT TOB[.E8 dB w W
——>D2 [102.68 HEBuV

100 j

90, h
nax ' M lm

h v‘/‘WM w

7[]”‘\'\),,“/“!\.’ R

60|

—

110

50
40
30
18. 7!
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 21.5EF.2007 03:53:04
CH Mid ( 802.11g MODE-Chain 1)
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.13 dB VBW 100 kHz
118.7 dBuV 16.63326653 MHz SWT 12.5 ms Unit dBuV
118

11.7 @B Of fs¢

—

WO T 10872 B

——0D2 [102. 72 HdBuV
100

SD A/
1MAX J \'M 1MA
80 i A

70 "

60

50
40
30
18.7
Center 2.437 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 09:538:57
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CH High ( 802.11g MODE-Chain 1)

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.13 dB VBW 100 kHz

118.7 dBuVv 16.63326653 MHz SWT 12.5 ms Unit dBuV
118

11.7 @B Offs¢g

—

110

—D1 105[.21 dB v 5 WVW“‘[
100 H

) STt OB

90 J E

1MAX j
lh

\% 1MA
70 NMW Mu.lw

v C

50
40
30
18.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:01:02
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6dB BANDWIDTH (802.11n HT20 MODE)

CH Low ( 802.11n HT20 MODE-Chain 0 )
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.53 dB VB 100 kHz
118.7 dBuV 17.83567134 MHz SWT 12.5 ms Unit dBuV
118
11.7 @B Offse¢t
|
110
—D1 107.72 dB M
1UD_D2 101.72 gBuV }j'[ ,\
90
1MAX 1MA
! " hw“%
70 W“MNW MM
EDr/.,
50
40
30
18. 7!
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:04:53
CH Mid ( 802.11n HT20 MODE-Chain 0 )
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.10 dB VBW 100 kHz
118.7 dBuV 17.83567134 MHz SWT 12.5 ms Unit dBuV
118
11.7 @B Of fs¢t
|
110
—D1 108/.05 dB
1DD_D2 102.05 dBuVv f K
90
1MAX 1MA
a0 W‘ 1"
70 | “MW Ulm
Bﬂl}lw
50
40
30
18. 7!
Center 2.437 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:05:50
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CH High ( 802.11n HT20 MODE-Chain 0)

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.60 dB VBW 100 KHz
118.7 dBuV 17.83567134 MHz SWT 12.5 ms Unit dBuv
e 11.7 HB Offsdt
. S¢
|
110
L D1 104/.37 dB
100 ' 7 L
— g.37 dpu v \ T
90
1MAX 1MA
80

: A/
'l ,

50

40
30
18.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 21.5ERP.2007 10:06:40
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CH Low ( 802.11n HT20 MODE-Chain 1)
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.06 dB VBW 100 kHz
1168.7 dBuV 17.83567134 MHz SWT 12.5 ms Unit dBuV
118
11.7 @B Of fagt
|
110
—D1 106[. 77 dB
10of=—=L2_100.77 HBu J
90 } K
1MAX 1MA
a0 W} N
70 ,/vMu
60|
50
40
30
18. 7!
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 21.5EF.2007 10:03:43
CH Mid (802.11n HT20 MODE-Chain 1)
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.93 dB VBW 100 kHz
118.7 dBuV 17.83567134 MHz SWT 12.5 ms Unit dBuV
118
11.7 @B Of fsgt
|
110
—D1 107[.39 dB W i
1[][3_D2 101.39 dBuV j, K
90|
1MAX 1MA
: W/ %JUM%
- wm
60
50
40
30
18. 7!
Center 2.437 GHz 9 MHz/ Span 50 MHz
Date: 21.5ERP.2007 10:08:48
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CH High ( 802.11n HT20 MODE-Chain 1)

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.81 dB VB 100 kHz
118.7 dBuV 17.83567134 MHz SWT 12.5 ms Unit dBuv
e 11.7 @B Of fsgt
. S¢
|
110
L D1 104/.33 dB
100 I [ 1
D72 BB.33 dpuv ¥ ! T
30
1MAX 1MA
80

: o A,

| -

50

40
30
18.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 21.5ERP.2007 10:07:57
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6dB BANDWIDTH (802.11n HT40 MODE)

CH Low ( 802.11n HT40 MODE-Chain 0 )
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.16 dB VBW 100 kHz
118.7 dBuV 36.47294583 MHz SWT 25 ms Unit dBuv
118
11.7 HB Offs¢t
|
110
L D1 104{.06 dB
100 L i
L D2 BB.06 dBuv L I N
. | [
1MAX / 1MA
80 |
1 L
: i "
1 0
50
40
30
18.7
Center 2.422 GHz 10 MHz/ Span 100 MHz
Date: 21.SEP.2007 10:18:47
CH Mid ( 802.11n HT40 MODE-Chain 0 )
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.82 dB VBW 100 kHz
118.7 dBuv 36.47294589 MHz SWT 25 ms Unit dBuv
118
11.7 B Offs¢t
|
110
L D1 103[.35 dB
100 1W""W“‘”\ {
L 0o B7.35 dpuy Y I
30 !
1MAX / 1MA
N WN
0 WM’V M\&W"‘u\&\
. M
50
40
30
18. 7
Center 2.437 GHz 10 MHz/ Span 100 MHz
Date: 21.SEP.2007 10:18:04
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v

CH High ( 802.11n HT40 MODE-Chain 0)

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 3.11 dB VBW 100 kHz

118.7 dBuVv 36.67334663 MHz SWT 25 ms Unit dBuV
118

11.7 @B Offs¢g

—

110

100

—D1 97.[15 dBuV

""M“‘*’W 1
——D2 B1.15 dpuV

1MAX \ 1MA

90|

a0

7a

60 ,‘V A,

V! T

50
40
30
18.7
Center 2.452 GHz 10 MHz~ Span 100 MHz
Date: 21.5EP.2007 10:16:58
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CH Low ( 802.11n HT40 MODE-Chain 1)
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.19 dB VBW 100 kHz
118.7 dBuV 36.47284589 MHz SWT 25 ms Unit dBuV
118
11.7 @B Of fsgt
|
110
—D1 103.86 dB
100 1W'”W“‘“~1 1
L D2 B7.96 dBuv Y I
30
1MAX / 1MA
: M
60
50
40
30
18.7
Center 2.422 GHz 10 MHz/ Span 100 MHz
Date: 21.5EP.2007 10:12:56
CH Mid ( 802.11n HT40 MODE-Chain 1)
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.62 dB VBW 100 kHz
118.7 dBuVv 36.47284588 MHz SWT 25 ms Unit dBuV
118
11.7 @B Of fs¢t
|
110
—D1 103.68 dB
100 Ll
D2 P7.68 dpuv Y |
30 ‘
1MAX j 1MA
. MMM
BDWW
50
40
30
18.7
Center 2.437 GHz 10 MHz~ Span 100 MHz
Date: 21.5EP.2007 10:14:15
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CH High ( 802.11n HT40 MODE-Chain 1)
Delta 1 [T1] RBW 100 kHz RF Att 10 db
Ref Lvl 0.83 dB VBW 100 kHz
118.7 dBuVv 36.47294589 MHz SWT 25 ms Unit dBuV
118
11.7 @B Of fsg¢t
|
110
100
—D1 97.p4 dBuV T
qo—2L2 B1.24 dBuV Y/W +
1MAX ' 1MA
a0
70
/\V AA
60 ¢
WMN“ wa
EDW#M M‘\A
40
30
18.7
Center 2.452 GHz 10 MHz~ Span 100 MHz
Date: 21.5EP.2007 10:15:29
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8.2 99% BANDWIDTH

LIMIT

None: For reporting purposes only.

TEST EQUIPMENTS
Name of Equipment | Manufacturer Model Serial Number Calibration Due
Spectrum Analyzer R&S FSEM 829054/017 MAR. 13, 2008
TEST SETUP
SPECTRUM
EUT ANALYZER
TEST PROCEDURE

1. The spectrum shall be set as follows :

Span : The minimum span to fully display the emission and approximately 20dB below peak level.

RBW : The set to 1% to 3% of the approximate emission width.

2. Compute the combined power of all signal responses contained in the trace by covering all the data

points.

3. For 99% occupied BW, place the markers at the frequency at which 0.5% of the power lies to the right
of the right marker and 0.5% of the power lies to the left of the left marker.

4. The 99% BW is the bandwidth between the right and left markers.
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TEST RESULTS

No non-compliance noted

IEEE 802.11b mode (Two TX)
Channel Frequency 99% Occupied power bandwidth
Channel (MHz)
(MHz)
Chain 0 Chain 1
Low 2412 15.230 15.230
Middle 2437 15.130 15.130
High 2462 15.130 15.230
IEEE 802.11g mode (Two TX)
Channel Frequency 99% Occupied power bandwidth
Channel (MHz)
(MHz)
Chain 0 Chain 1
Low 2412 17.334 17.434
Middle 2437 17.334 17.334
High 2462 17.134 17.234

IEEE 802.11n HT20 mode (Two TX)

Channel Frequency 99% Occupied power bandwidth
Channel (MHz) (MHz)
Chain 0 Chain 1
Low 2412 17.935 17.835
Middle 2437 17.835 17.835
High 2462 17.735 17.735

IEEE 802.11n HT40 mode (Two TX)

Channel Frequency 99% Occupied power bandwidth
Channel (MHz) (MHz)
Chain 0 Chain 1
Low 2422 36.072 36.272
Middle 2437 36.272 36.272
High 2452 36.072 36.072
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99% BANDWIDTH ( 802.11b MODE)

CH Low ( 802.11b MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
%Ref Lvl 114.27 dBuv VB 1 MHz
128.7 dBuV 2.41485571 GHz SWT 5 ms Unit dBuv
128,
11.7 §B Offsgt MUY 114,27 dBu| g
120 2. 414B85F71 GHz
1 oPH 1I5. 23046092 MHz
.N\NV'“’"\"‘]\”V vT] [T1] 102 |13 dBuv
110 AW

1MAX

A —4 SIS T

}// L\R?T; [71] 102.[71 dBuv

100 2.41976653 GHz
/ \ 1MA

. - _

90|

7a \/wﬂ \ﬁ
50 L”Mj Hh“iw%
A
50
40
28. 7
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 21.5EF.2007 10:26:10

CH Mid ( 802.11b MODE-Chain 0 )

Marker 1 [T11] RBW 300 kHz RF Att 20 dB
@Ref Lvl 115.24 dBuv VB 1 MHz
128.7 dBuV 2.43805210 GHz SWT 5 ms Unit dBuV
128,
11.7 §B Offsgt vi|T1) 115.p4 dBMv-
150 2.43805010 GHz
1 0P{ 1|5 . 13026052 MHz
V\A/\JW’K"\M VT [T1] 102.B5 dBuV
110 AN

1MAX

Val i5oc "

LA ZIJJ3 T art

}/I \\RQVTZ [71] 102 .46 dBuv

100 2.44466633 GHz
/ \ 1MA

v | WW [SVYY

70

90|

- ﬂAMMJ dMﬁAqm
50
40
28. 7!
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:28:37
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CH High ( 802.11b MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 114.47 dBuv VBW 1 MHz
128.7 dBuV 2.46305210 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] R s
120 2. 4630510 GHz
1 oPH 1I5. 13026052 MHz
v
,«/‘W"VM,\ T1 [T1) 102.187 dBuv
110 —AoASIoTT G
y/ \%Vn [T1] 101 .[p2 dBuv
w00 2. 46966633 GHz
1MAX / \ 1MA
90

) | wa”/ WV\%
oot b

B0fp Ny
50
40)
28.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:28:08
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CH Low ( 802.11b MODE-Chain 1)

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
%Ref Lvl 114.26 dBuv VB 1 MHz
128.7 dBuV 2.41305210 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of foet Vi[IT1] 114.P6 dBuY| g
150 2.41305R10 GHz
1 oPH 1I5.23046[032 MHz

VT [T11] 102.48 dBuv
110 MWM“ —AHAS3EET \:1:‘
'y/lv \'\&WTZ [T1] 102.p1 dBuV
100 2.41976[p53 GHz
1MAX / \ 1MA

30 /

T e ",
EDW“'J \“‘m.

\L®
50
40
28.7
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:30:26
CH Mid ( 802.11b MODE-Chain 1 )
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 114.38 dBuv VBW 1 MHz
128.7 dBuVv 2.43805210 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of fset MEIREN 114 .38 dBp,v-
120 2.43805R10 GHz
1 OPB 15.13026[052 MHz

«/N"U’“’M vTY [T1] 102 42 aBuv

110 a 555357 EH
}y—/ \\T\%Vn [T1] 101.jp2 dBuv

100 2 .44466533 GHz
/ \ 1MA

1 e Sy

70

1MAX
90

60 MWWA/

\I\
50
40
28.7!
Center 2.437 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:30:02
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CH High ( 802.11b MODE-Chain 1 )

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
@Ref Lvl 113.37 dBuV VBW 1 MHz
128.7 dBuV 2.46305210 GHz SWT 5 ms Unit dBuV
128
11.7 @B Offsgt YT 113.37 dBMv-
150 2. 4630510 GHz
0P 1|5.23046p32 MHz

1

vT] [T1] 101 .16 dBuv

110 M\/M 0 "
A ST

Tyy‘/J \\R;;TZ (711 100.97 dBuv

100 2.46966/633 GHz
1MAX / \ 1MA

90|

» pl My
ik S

EDWN Jﬁw

50
40
28. 7!
Center 2.462 GHz 5 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:239:40
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99% BANDWIDTH (802.11¢ MODE)

CH Low ( 802.11g MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvli 113.73 dBuv VB 1 MHz
128.7 dBuV 2.40994589 GHz SWT 5 ms Unit dBuv
128,
11.7 §B Offsgt MUY 113,73 dBuY| g
120 2.40994F89 GHz
L oPH 17.33466/834 MHz
vT] [T1) 104 .83 dBuv
110 W/th\ AN o g
T B4 E B
7/ k’\;; (711 102.[p6 dBuv
100 2. 42076[754 GHz
1MAX / \,\ 1MA
SD w{\l

" -
L \

60
50,
40,
28 .7
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 21.SEP.2007 10:37:53
CH Mid ( 802.11g MODE-Chain 0 )
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 114.56 dBuV VBW 1 MHz
128.7 dBuV 2.43484589 GHz SWT 5 ms Unit dBuV
128,
11.7 §B Offsgt vi|T1) 114 .56 dBMv-
120 2.43484563 GHz
1 0P 1733466934 MHz
MMVT (711 104.37 dBuv
110 = e
29 [T1] 103 .|15 dBuv
2.44576[754 GHz

100

1MAX / “\ 1MA
" l WA&L\/‘W\/\
ao 2

ANk A

60|
50
40
28. 7!
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:37:31
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CH High ( 802.11g MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
%Ref Lvl 111.48 dBuv VBW 1 MHz
12B.7 dBuV 2.46625852 GHz SWT 5 ms Unit dBuV
128

11.7 @B Of foet Vi[IT1] 111,149 dBuv|

150 2.46625[52 GHz

OPH 1I7. 13426854 MHz

! VT [T1] 102.26 dBuv

110 SN (7 vx A HOSASRZET B

T7/~ i (711 102 .44 dBuv

2.47056[713 GHz

100
1MAX fJ 1MA

g

80 AMAWAFM WM"\/\

i\ IM

L

70
60
50
40)
28.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:37:03
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CH Low ( 802.11g MODE-Chain 1 )
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 114.81 dBuV VBIW 1 MHz
128.7 dBuVv 2.40984589 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] R R
120 2.40994[83 GHz
1 OPH 1|7.43486074 MHz
W MM/L’W‘\VT [T1] 105.[22 dBuv
110 T AE3ATI28 751
f i}z [T1] 101 .30 dBuV
100 2.42086[/74 GHz
1MAX / \ 1MA
M|
) ,W«’W i Wv\
ao WJN\"
?DN
60|
50
40
28. 7
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:35:16
CH Mid ( 802.11g MODE-Chain 1 )
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 114.77 dBuV VBW 1 MHz
128.7 dBuVv 2.43484589 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of fset MEIREN 114 |77 dBp,v-
120 2.43484589 GHz
1 OPH 1|7.33466[34 MHz
Py ’/-.ANW VT [T1] 105.071 dBuv
110 T M 28432875+
7/ ;%24 [T11 102.[89 dBuv
100 2.44576|/54 GHz
1MAX ,AI r\ 1MA
30 J\W‘f *‘VMMM
4
7[},\1 .,\u
60|
50
40
28. 7!
Center 2.437 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:35:483
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CH High ( 802.11g MODE-Chain 1 )

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
@Ref Lvl 111.06 dBuV VBW 1 MHz
128.7 dBuV 2.45994589 GHz SWT 5 ms Unit dBuV
128

11.7 @B Offsgt YT 111.06 dBMv-

150 2.459945689 GHz

0P 1|7.23446[834 MHz

VT [T1] 102.[18 dBuv

g —

110 vww\#w‘vwv —4 53432675t
B/%AJ/ 'kéé [T1] 101.e5 dBuV
100 2.47066/733 GHz
1MAX / \ 1MA

380

80 “\,WIA“M \‘\l\}"\wL "NUAM
\(\M\J PN

20 w

60

50

40

28. 7!

Center 2.462 GHz 5 MHz/ Span 50 MHz
Date: 21.5EF.2007 10:36:21
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99% BANDWIDTH ( 802.11n HT20 MODE )

CH Low ( 802.11n HT20 MODE-Chain 0)

Marker 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 112.84 dBuv VB 1 MHz
128.7 dBuv 2.41996593 GHz SWT 5 ms Unit dBuv
128,
11.7 §B Offsgt YT 112.|p4 dBMv-
o0 2.41996693 GHz
0PH 17.93587174 MHz
7T [T11 106.[01 dBuv
110 A perttK, P L
\ L A0 D O] o orr
f 9&? (711 104.p9 dBuv
.00 2.42106[814 GHz
1MAX 1MA
90,

a0 “VM*/ Mo g
o ]

7a

60
50
40
28.7
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:35:42
CH Mid ( 802.11n HT20 MODE-Chain 0 )
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 112.97 dBuV VBIW 1 MHz
128.7 dBuVv 2.4448B6583 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] 112,87 dBuv| g
120 2.44486[p383 GHz
OPB 17.83567134 MHz

1

T [T1] 106.00 dBupV
e M A wm{%

110 7{ A28 312266+
100

1MAX 1MA

4 [T1] 106 .00 dBuVv
2.44536//34 GHz

90

0 Mf“/ AN AN
vl ™

70

60|
50
40
28. 7
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 21.5EFP.2007 10:40:22

Page 41



Compliance Certification Services Inc.

Report No.: 70911401-RP1 FCC ID: JCK-GN-WS30N-RH Date of Issue: Sep. 28, 2007

CH High ( 802.11n HT20 MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
%Ref Lvl 110.10 dBuv VB 1 MHz
128.7 dBuV 2.45714028 GHz SWT 5 ms Unit dBuv
128

11.7 @B Of foet Vi[IT1] 11010 dBuY| g

120 2.45714[028 GHz

oPH 1I7.73547034 MHz

YT [T1] 104 |65 dBuV

110
M/W A53 232405t
i P4 [T1] 103.[03 dBuv
100 2.47086[/34 GHz
1MAX / \ 1MA
30

L e,

WM i

60
50
40
28.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:40:54
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CH Low ( 802.11n HT20 MODE-Chain 1)

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 112.03 dBuV VB 1 MHz
128.7 dBuV 2.41916433 GHz SWT 5 ms Unit dBuV
128
11.7 @B Offsgt YT 112.03 dBMv-
190 2.41916/433 GHz
0PH 17.83567134 MHz
lv
T] [T1] 105.22 dBuv
110 = Pl V,JI\‘}\\ Ry N -~ A BRI E—H
7{ %z [T1] 104 .83 dBuv
w00 2.42096[794 GHz
1MAX 1MA
90|

N b,

60
50
40
28.7!
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:42:25
CH Mid ( 802.11n HT20 MODE-Chain 1)
Marker 1 [T11] RBW 300 kHz RF Att 20 dB
Ref Lvl 112.68 dBuv VB 1 MHz
128.7 dBuV 2.44416433 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of fset MEIREN 112 .58 dBp,v-
120 2. 444160433 GHz
, 0Pd 17.83567134 MHz
YT IT1) 106.[86 dBuv
110 SALEN A LYATTLYLIR fAi s ¥a SEPITEE oA
7 V\{Z [T1] 104.03 dBuv
L00 2. 4460614 GHz
1MAX 1MA
30

P

60
50
40
28.7!
Center 2.437 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:42:00
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CH High ( 802.11n HT20 MODE-Chain 1)

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
%Ref Lvl 109.34 dBuv VB 1 MHz
128.7 dBuV 2.4B6876353 GHz SWT 5 ms Unit dBuv
128

11.7 @B Of foet Vi[IT1] 109,34 B

120 2. 46876[353 GHz

oPH 1I7.73547034 MHz

YT [T1] 104 42 dBuv

1
11[] T LA JOZo0)ZH0 Ort
T R ] [(T1] 101.B9 dBuV
100 2.470396//34 GHz
1MAX / \ 1MA

90

i: " J”W V\\'M"lw«..r
A "

50
40)
28.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 21.5EP.2007 10:41:31
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99% BANDWIDTH ( 802.11n HT40 MODE )

CH Low ( 802.11n HT40 MODE-Chain 0)

Marker 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 110.72 dBuv VBN 1 MHz
128.7 dBuv 2.43232064 GHz SUT 5 ms Unit dBuv
128,
11.7 §B Offsgt YT 110.|72 dBMv-
0 0. 432320064 GHz
oPg 6. 07214429 Mz
T [T1) 105 .[65 dBuv
110 - 4 T e
f\M’AJ . \ W'v\fz (Tt 104.00 dBuv
00 2. 44033667 GHz
1MAX / l 1MA
90,

80 \/\/‘111\&,4 4

b "y,

60
50
40
28. 7
Center 2.422 GHz 10 MHz/ Span 100 MHz
Date: 21.SEP.2007 10:46:11
CH Mid ( 802.11n HT40 MODE-Chain 0)
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 109.68 dBuv VBW 1 MHz
12B.7 dBuV 2.44832265 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] 109,58 dBuY| gy
150 2.44832]265 GHz
0PH 36.27254509 MHz
VTl LT 103./91 dBuv
110 ¥
T ¢I\N Lo [JOogF T orT
W [T1] 103.[p8 dBuv
100 2.45533667 GHz

1MAX / \ 1MA
90

80 \{'Al‘u'mi/ "

;}
E
g

70 b uu‘t
60|
50
40
28. 7
Center 2.437 GHz 10 MHz/ Span 100 MHz
Date: 21.5EFP.2007 10:45:40
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CH High ( 802.11n HT40 MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 103.58 dBuV VBW 1 MHz
12B.7 dBuV 2.46171944 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] 103.59 dBuY| g
120 2.46171]344 GHz
OPH 36.07214423 MHz
Tl [T1) 97.[68 dBuv
110 34 0EH T 5t
vTq [T1) 97.[8 dBuv
100 T A AN MWQ 2.4701327 GHz
1MAX 1MA

:: |
|, )
60 . /‘\N WMN .

50

40

28. 7

Center 2.452 GHz 10 MHz~ Span 100 MHz

Date: 21.5ERP.2007 10:45:17
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CH Low ( 802.11n HT40 MODE-Chain 1)

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
@Ref Lvl 110.07 dBuV VBW 1 MHz
128.7 dBuV 2.43232064 GHz SWT 5 ms Unit dBuV
128

11.7 @B Offsgt YT 110.p7 dBMv-

120 2.43232p64 GHz

0P 3d6.27254p09 MHz

1 T [T1] 103 /96 dBuv

110 % # B4 BEA-3—5H

T W2 T1] 104./t0 dBuv

00 2.44033B67 GHz

1MAX / \ 1MA
90|

80 M]‘j \Mvﬂf\l VMA\M

70 AM W{:\

60
50
40
28.7!
Center 2.422 GHz 10 MHz/ Span 100 MHz
Date: 21.SEP.2007 10:43:26
CH Mid ( 802.11n HT40 MODE-Chain 1)
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 109.41 dBuV VBW 1 MHz
12B.7 dBuV 2.45293186 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of fset MEIREN 109.J41 dBp,v-
150 2.45293186 GHz
OPH 36.27254509 MHz
NE RS 103 ./92 dBuv
110 ¥ —4+ SO+ 6H
TfAAM/W”W"“'V" \! ”N\W‘T% (71 104 .48 dBuv
L00 2.4553367 GHz
1MAX / \ 1MA
30

- b,
N .

20 AW#W

W Vlll

60
50
40
28.7!
Center 2.437 GHz 10 MHz~ Span 100 MHz
Date: 21.5EP.2007 10:43:57
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CH High ( 802.11n HT40 MODE-Chain 1)

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 103.16 dBuV VBW 1 MHz
12B.7 dBuV 2.46232064 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] 103,116 dBuY| g
150 2.46232[064 GHz
OPH 36.07214423 MHz
vT] [T1] 97.[67 dBuv
110 34 0EH T 5t
L vTq [T1) 98.J92 dBuv
100 SEW SW.S TSV ,\wav\}\m@ 2.47013B27 GHz
1MAX \ 1MA

90 /
a0

70

W

60 WWM Y %w_,.

50
40
28.7
Center 2.452 GHz 10 MHz~ Span 100 MHz
Date: 21.5EP.2007 10:44:23
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8.3 MAXIMUM PEAK OUTPUT POWER

LIMIT

§ 15.247(b) The maximum peak output power of the intentional radiator shall not exceed the
following:

§ 15.247(b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 watt.

§ 15.247(b) (4) Except as shown in paragraphs (c) of this section, if transmitting antennas of
directional gain greater than 6dBi are used the peak output power from the intentional radiator shall
be reduced below the stated values in paragraphs (b)(1) or (b)(2), and (b)(3) of this section , as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6dBi.

TEST EQUIPMENTS
Name of Equipment | Manufacturer | Model Serial Number Calibration Due
Spectrum Analyzer R&S FSEM 829054/017 MAR. 13,2008
TEST SETUP
SPECTRUM
EUT ANALYZER
TEST PROCEDURE

1. The spectrum shall be set as follows:
Span: 1.5 times channel integration bandwidth.
RBW: 1MHz
VBW: 3MHz
Detector: Peak
Sweep: Single trace
2. Compute the combined power of all signal responses contained in the trace by covering all the
data points.
3. For 99% occupied BW, place the markers at the frequency at which 0.5% of the power lies to the
right of the right marker and 0.5% of the power lies to the left of the left marker.
4. The peak output power is the channel power integrated over 99% bandwidth.
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TEST RESULTS

No non-compliance noted

Total peak power calculation formula:
10 log (10" (Chain 0 Power / 10) + 10" (Chainl Power / 10) ).

The maximum antenna gain is 2.27dBi for other than fixed, point-to-point operations, therefore the
limit is 30dBm. In the legacy mode, the effective antenna gain is 2.27 + 10 x Log (2) =5.28dBi.
5.28dBi-6dBi=-0.72dB (<0dBi); Peak power limit= 30-0=30dBm

IEEE 802.11b mode (Two TX)

Channel Frequenc Peak Power Peak Power | Peak Power
Channel (MHz)q Y (dBm) Total Limit Pass / Fail
Chain 0| Chain 1 (dBm) (dBm)
Low 2412 20.96 20.16 23.59 30.00 PASS
Middle 2437 21.07 20.28 23.70 30.00 PASS
High 2462 20.68 19.31 23.03 30.00 PASS

Note :

1. At finial test to get the worst-case emission at 11Mbps.
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11g mode (Two TX)

Channel Frequenc Peak Power Peak Power | Peak Power
Channel (MH2) Y (dBm) Total Limit | Pass/ Fail
Chain 0| Chain 1 (dBm) (dBm)
Low 2412 23.32 23.35 26.35 30.00 PASS
Middle 2437 23.98 23.58 26.79 30.00 PASS
High 2462 21.00 19.95 23.52 30.00 PASS

Note :

1.At finial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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IEEE 802.11n HT20 mode (Two TX)
Channel Frequenc Peak Power Peak Power | Peak Power
Channel (MH2) y (dBm) Total Limit | Pass/ Fail
Chain 0| Chain 1 (dBm) (dBm)
Low 2412 22.88 21.37 25.20 30.00 PASS
Middle 2437 2299 | 22.26 25.65 30.00 PASS
High 2462 20.45 19.39 22.96 30.00 PASS
1.At finial test to get the worst-case emission at 6.5Mbps.

Note :

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 mode (Two TX)
Channel Frequenc Peak Power Peak Power | Peak Power
Channel (MHZ)q y (dBm) Total Limit | Pass/ Fail
Chain 0| Chain 1 (dBm) (dBm)

Low 2422 22.34 22.03 25.20 30.00 PASS

Middle 2437 22.23 21.74 25.00 30.00 PASS
High 2452 15.86 15.37 18.63 30.00 PASS

1.At finial test to get the worst-case emission at 6.5Mbps.

Note :

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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MAXIMUM PEAK OUTPUT POWER (802.11b MODE)

CH Low ( 802.11b MODE-Chain 0 )

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 118.72 dBuV VBW 3 MHz
128.7 dBuV 2.41288138 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of fset MEIREN 118.[72 dBp,v-
150 1 2.41299/198 GHz
//_/*MM\H_Q{PNR 20[.96 dBm
/ CH N 8. 0000000 MHZz
110 /
100
1MAX 1MA
an \\
80 M,/ M N\
™
70
60
50
40
cp
cp
28. 7
Center 2.412 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:16:48
CH Mid ( 802.11b MODE-Chain 0 )
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 118.88 dBuv VBW 3 MHz
128.7 dBuV 2.437991388 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] 118,188 dBuY|
120 i 2.437399)198 GHz
/ﬂmwpm 21[.07 aBm
CH % 18.00000[DO0 MHZz
110 /
100
1MAX 1MA
90
BDM
70
60
50
40
cp
cp
28. 7
Center 2.437 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:30:16
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CH High ( 802.11b MODE-Chain 0 )
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 118.36 dBuV VBW 3 MHz
128.7 dBuV 2.46293186 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] 118,36 dBuY| g
120 1 2. 46293186 GHz
/_/*M\/‘\z—v—-\_%fw 20[.68 dBm
CAMRW 18 .00000jpO0 MHZz
1o // K\\
100
1MAX 1MA
90 \
. L]
e
70
60
50
40
cp
cp
8.7
Center 2.462 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:32:04
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MAXIMUM PEAK OUTPUT POWER (802.11b MODE)

CH Low ( 802.11b MODE-Chain 1)

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 117.85 dBuV VBW 3 MHz

128.7 dBuV 2.41289188 GHz SWT 5 ms Unit dBuV
128

11.7 @B Of fs¢

—

Y1 |IT1] 117.85 dBp,V-
1 2.41289198 GHz

/_/«W\/‘\f—\,ﬂ PLR 20|. 16 dBm
CPRN IB.00000j000 MHz
110 / K\

100

1MAX 1MA

A N

120

90|

80
70
60
50
40
Cp
Cp
28.7
Center 2.412 GHz 3 MHz/ Span 30 MHz
Date: 21.5EP.2007 13:38:26
CH Mid ( 802.11b MODE-Chain 1)
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 117.96 dBuV VBW 3 MHz
128.7 dBuV 2.43805210 GHz SHT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] 117,186 dBuY|
120 1 2.43805P210 GHz

/_/—M\)k/w\ﬂpm 20|.26 dBm
CANRW 18.00000000 MHz
110 / K\
100

1MAX / 1A
) / \\-\
80— Apa ]

WYl
70
60
50
40
Cp
Ccp
28. 7
Center 2.437 GHz 3 MHz/ Span 30 MHz
Date: 21.5EP.2007 13:34:33
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CH High ( 802.11b MODE-Chain 1 )

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 116.98 dBuV VBIW 3 MHz
128.7 dBuVv 2.46289188 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] 116,138 dBuY|
120 4 2.46289/198 GHz
CH [PWR 19.31 dBm
M\Aﬂu
,/ \‘\DH\.QEJ 1|8.00000[00 MHz
110 / \
100
1MAX 1MA
30
80 ws/ \ Iy
Ot M
70
60
50
40
cp
cp
28.7
Center 2.462 GHz 3 MHz/ Span 30 MHz
Date: 21.5EP.2007 13:34:02
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MAXIMUM PEAK OUTPUT POWER ( 802.11g MODE )

CH Low ( 802.11g MODE-Chain 0)

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 119.34 dBuV VBW 3 MHz
128.7 dBuV 2.41930461 GHz SWT 5 ms Unit dBuV
128,
11.7 ¢@B Of foet MUY 119.34 dBuY| g
120 L 2.41930461 GHz
T UH PR 23.32 dBm
CH [BW I8 . 0000000 MHZz
110 \
100 \// g
1MAX \V 1MA
90|
a0,
70
60
50,
40
cp
cp
28 .7
Center 2.412 GHz 3 MHz/ Span 30 MHz
Date: 21.5EP.2007 13:44:36
CH Mid ( 802.11g MODE-Chain 0 )
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 120.06 dBuV VBW 3 MHz
128.7 dBuV 2.43859319 GHz SWT 5 ms Unit dBuV
128,
11.7 §B Offsgt vi|T1) 120 .06 dBMv-
0 1 2.43859313 GHz
CH [PIIR 23.98 dBm
CH [BW 8.00000[000 MHz
110 \\
100 N — \__,
W 1MA
90,
a0,
70
60|
50,
40
cp
cp
28. 71
Center 2.437 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:43:58
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v

CH High ( 802.11g MODE-Chain 0)

Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
Ref Lvl 117.03 dBwY  VBW 3 MHz
128.7 dBuv 2.46353307 GHz  SWT 5 ms Unit dBuv
128
11.7 @B Of foet Vi[IT1] 117,03 dBu|
o ) 0. 45353307 GHz
Lot 21[.00 dBm
g x|
/J— Y CH |BK 18.00000p00 MHz
110 %

100
max/,,\_/J \4—\ 1MA
30

a0

70

60|

50

40

Ccp

28. 7

Center 2.462 GHz 3 MHz/ Span 30 MHz

Date: 21.5ERP.2007 13:43:12
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MAXIMUM PEAK OUTPUT POWER ( 802.11g MODE )

CH Low ( 802.11g MODE-Chain 1)

Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
Ref Lvl 119.47 dBuV VBW 3 MHz
128.7 dBuV 2.41491583 GHz SWT 5 ms Unit dBuV
128
11.7 ¢@B Of foet MUY 119.147 dBuY| g
150 2.41491583 GHz
T TH PR 23[.35 dBm
CH [BW il .00000jp00 MHZ
110 \‘\
100, / —
)«m:x/\’/ \“\/um
a0
80
70
60
50
40
cp
cp
287
Center 2.412 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:39:38
CH Mid ( 802.11g MODE-Chain 1)
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 119.65 dBuV VBW 3 MHz
128.7 dBuV 2.43997535 GHz SWT 5 ms Unit dBuV
128
11.7 §B Offsgt vi|T1) 119.[65 dBMv-
120 2.43997595 GHz
N TH [PIR 23).58 dBm
CH [BW i|B.0oo00jpo0 MHz
110 \\
100 7
}m—x-/ \—/ 1A
a0
a0
70
60
50
40
cp
cp
28. 7
Center 2.437 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:40:58
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v

CH High ( 802.11g MODE-Chain 1)
Marker 1 [T1] RBUW 1 MHz RF Att 20 dB
Ref Lvl 115.91 dBuV VBW 3 MHz
128.7 dBuV 2.46347235 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of foet Vi[IT1] 115,81 dBuY| g
120 2. 4634795 GHz
T
CH [PWR 19.95 dBm
/‘ﬁv_—_\"_\/ £h mm.onuaaouo MHz
110 v
100
max/\/ \\ﬁ,/\ 1Ma
90
L ~~
a0
70
60
50
40
cp
cp
8.7
Center 2.462 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:42:04
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MAXIMUM PEAK OUTPUT POWER (802.11n HT20 MODE )

CH Low ( 802.11n HT20 MODE-Chain 0)

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 119.06 dBuV VBW 3 MHz
12B.7 dBuV 2.41930461 GHz SWT 5 ms Unit dBuV
128
11.7 @B Of fset MEIREN 118.[06 dBp,v-
150 2.41930461 GHz
—— T " THMR 22\.88 dBm
/ CH [BW 8.00000[000 MHz
110 / \
100 \/‘
1MAX / \\, 1MA
90—~
80
70
60
50
40
cp
cp
28. 7
Center 2.412 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:50:35
CH Mid ( 802.11n HT20 MODE-Chain 0 )
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 118.97 dBuv VBW 3 MHz
128.7 dBuV 2.44424449 GHz SWT 5 ms Unit dBuV
128
11.7 ¢@B Of foet MuIEN 118.87 dBu| g
120 1 2. 44424443 GHz
T TIPTR N\ 22\.99 dBm
/ CH [BW 8.00000[000 MHz
110 / \
100 \/—
1MAX / _\\/\V 1MA
90
80
70
60
50
40
cp
cp
28. 7
Center 2.437 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:51:53
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CH High ( 802.11n HT20 MODE-Chain 0)

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
%Ref Lvl 116.12 dBuv VB 3 MHz
128.7 dBuV 2.45884369 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of foet Vi[IT1] 11612 dBuv| gy
120 . 2.45884]369 GHz
CH [PUR 20[.45 dBm

/_' ~1 CH |BW 18 . 0000000 MHz

110

100
1MAX / \ 1MA

h N

80

70

60

50

40)

cp
cp
28.7
Center 2.462 GHz 3 MHz/ Span 30 MHz

Date: 21.5EP.2007 13:52:54
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CH Low ( 802.11n HT20 MODE-Chain 1)

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 117.37 dBuv VBW 3 MHz
128.7 dBuV 2.41824449 GHz SUT 5 ms Unit dBuv
128
11.7 §B Offsgt YT 117.37 dBMv-
120 ., 2.419244449 GHz
CRlBL 21.37 dBm
CH |BW 8.00000000 MHz
110 \\
100
1MAX \\,‘ 1MA
. N\
P
80
70
60
50
40
cp
cp
28.7
Center 2.412 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:57:19
CH Mid ( 802.11n HT20 MODE-Chain 1)
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 11B.14 dBuv VB 3 MHz
128.7 dBuV 244424449 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of foet Vi[IT1] 118,14 dBuY| g
120 1 2. 44424443 GHz
ot |~ 22.26 dBm
/ CH |BW 8.00000000 MHz
110 / \
100
1MAX / \\/"‘\’\/ 1MA
30
80
70
60
50
40
cp
cp
28.7
Center 2.437 GHz 3 MHz/ Span 30 MHz
Date: 21.SEP.2007 13:55:42
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CH High ( 802.11n HT20 MODE-Chain 1)

Marker 1 [T1] RBI 1 MHz RF Att 20 dB
%Ref Lvl 115.24 dBuv VB 3 MHz
128.7 dBuV 2.46533667 GHz SWT 5 ms Unit dBuv
128,
11.7 @B Of foet Vi[IT1] 115.p4 dBuv| gy
150 2.46533F67 GHz
1 CH [PWR 19/.39 dBm
L] “TH _BNWB.DDGDGDDD MHz
110

=17 -

80

70
60
50
40)
cp
cp
28.7
Center 2.462 GHz 3 MHz/ Span 30 MHz
Date: 21.5EP.2007 13:54:10
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MAXIMUM PEAK OUTPUT POWER (802.11n HT40 MODE )

CH Low ( 802.11n HT40 MODE-Chain 0 )

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 115.92 dBuV VBW 3 MHz
128.7 dBuV 2.43107816 GHz SWT 5 ms Unit dBuV
128,
11.7 §B Offsgt YT 115./92 dBMv-
120 2.43107B816 GHz
Lon [PUR 22.34 dBm

| orn]
T CH [BW 6.00000000 MHz
100 \\
1MAX // \\W\ 1MA
iRV |

8O
70
60
50
40
cp
cp
28.7
Center 2.422 GHz 6 MHz/ Span 60 MHz
Date: 21.SEP.2007 14:03:21
CH Mid ( 802.11n HT40 MODE-Chain 0 )
Marker 1 [T11] RBW 1 MHz RF Att 20 dB
Ref Lvl 115.41 dBuv VB 3 MHz
128.7 dBuV 2.44B07B16 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of foet Vi[IT1] 115.[41 dBuv
2.44607B16 GHz -

120
LCH [PWR 22(.23 dBm

N

. W—“‘V\f"”“ CH B‘u“‘"*&i&onaauoao MHz

100 \\

1MAX / \ 1MA
30 .

A 1™

B0l A

L
70
60|
50
40
Cp
cp
28. 7
Center 2.437 GHz 6 MHz/ Span 60 MHz
Date: 21.5EFP.2007 14:02:37
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v

CH High ( 802.11n HT40 MODE-Chain 0)

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
%Ref Lvl 109.13 dBuv VB 3 MHz
128.7 dBuV 2.46119840 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of foet Vi[IT1] 109,13 dBuY|
120 2.46119P40 GHz
CH [PWR 15(.86 dBm

1CH BIW 36.00000[00 MHz

110 /MA—MW\/J%NWW'\

=17 -
L/ \
J

70 WV\‘/

60

50

40)

cp
cp
28.7
Center 2.452 GHz 6 MHz/ Span 60 MHz

Date: 21.5EP.2007 14:01:51
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CH Low ( 802.11n HT40 MODE-Chain 1)
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 115.48 dBuv VBW 3 MHz
128.7 dBuV 2.43119840 GHz SWT 5 ms Unit dBuV
128
11.7 @B Offsgt YT 115.48 dBMv-
100 2.43119B40 GHz
1oH |PUR 22].03 dBm
X
e Vatiatam CH MB.DDDDDDDD MHz
o f-«,./'\ws\\ \
100
1MAX / \\‘“ 1MA
90 -
WJ\«/ TN
80
70
60
50
40
cp
cp
28. 7
Center 2.422 GHz 6 MHz/ Span 60 MHz
Date: 21.SEP.2007 13:58:49
CH Mid ( 802.11n HT40 MODE-Chain 1)
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 114.93 dBuv VBW 3 MHz
128.7 dBuV 2.44619840 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of fset MEIREN 114.]89 dBp,v-
120 2.44619B840 GHz
LCH [PWR 21[.74 dBm
—— " WMB.DDUDDDDD MHz
110 Mﬂv\’ffw
100
1MAX / \\“ 1MA
0 MA/ V\"‘/\V"’\"\.‘,,M
a0 /‘-\r‘/
70
60
50
40
cp
cp
28.7
Center 2.437 GHz 6 MHz/ Span 60 MHz
Date: 21.SEP.2007 13:539:50

Page 66



Compliance Certification Services Inc.

Report No.: 70911401-RP1 FCC ID: JCK-GN-WS30N-RH Date of Issue: Sep. 28, 2007

CH High ( 802.11n HT40 MODE-Chain 1)

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
%Ref Lvl 108.50 dBuv VB 3 MHz
128.7 dBuV 2.46095732 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of foet Vi[IT1] 108.50 dBuY| g
120 2.46095[792 GHz
CH [PWR 15(.37 dBm

1CH BIW 36.00000[00 MHz

=17 It
1/ \

70 rikt

60|

50

40

Ccp

28. 7

Center 2.452 GHz 6 MHz/ Span 60 MHz

Date: 21.5ERP.2007 14:00:47
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8.4 MAXIMUM PERMISSIBLE EXPOSURE

According to FCC 1.1310 : The criteria listed in the following table shall be used to evaluate the
environment impact of human exposure to radio frequency (RF) radiation as specified in
1.1307(b)LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Frequency Range | Electric Field Magnetic Field | Power Density Average Time
(MHz) Strength (V/m) | Strength (A/m) (mW/cm?) g
(A) Limits for Occupational / Control Exposures
300-1,500 - -- F/300 6
1,500-100,000 -- -- 5 6
B) Limits for General Population / Uncontrol Exposures
300-1,500 - -- F/1500 6
1,500-100,000 -- -- 1 30
CALCULATIONS
2
Given YOG o g E
d 3770
Where E = Field strength in Volts / meter

P = Power in Watts
G = Numeric antenna gain
d = Distance in meters

S = Power density in milliwatts / square centimeter

Combining equations and re-arranging the terms to express the distance as a function of the remaining
variables yields:

B 30xPxG
37704’

Changing to units of mW and cm, using:
P mw) =P (W) /1000 and
d(cm) =d(m) /100

Yields

g 30x(P/1000)x G _0.0796x PG

3770 (d /100 d’

Where d = Distance in cm
P = Power in mW
G = Numeric antenna gain

S = Power density in mW / cm’
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LIMIT

Power Density Limit, S=1.0mW/cm”

TEST RESULTS
No non-compliance noted
i\e/h:i}:\ltlil:rll Output Antenna Power ];):r::ie:
Mode P Power Gain Density Limit y
distance (dBm) (dBi) (mW /cmz) at 20cm
(cm) (mW/cm?)
IEEE 802.11b 20 23.70 2.58 1.00 0.08
IEEE 802.11g 20 26.79 2.58 1.00 0.17
IEEE 802.11n HT20 20 25.65 2.58 1.00 0.13
IEEE 802.11n HT40 20 25.20 2.58 1.00 0.12

Remark: For mobile or fixed location transmitters, the maximum power density is 1.0 mW/cm’ even if the
calculation indicates that the power density would be larger.
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8.5 AVERAGE POWER
LIMIT

None, for reporting purposes only.

TEST EQUIPMENTS
Name of Equipment | Manufacturer Model Serial Number Calibration Due
Power Meter Anritsu ML2487A 6K00003888 MAR. 13, 2008
TEST SETUP
POWER
EUT METER
TEST PROCEDURE

The transmitter output is connected to a power meter.

TEST RESULTS

Total peak power calculation formula:
10 log (10" (Chain 0 Power / 10) + 10" (Chainl Power / 10) ).

No non-compliance noted
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ACS
IEEE 802.11b mode
Average Power
Channel Chann(e;/llgz)quency (dBm)
Chain 0 | Chain 1
Low 2412 16.92 15.96
Middle 2437 17.13 16.47
High 2462 16.68 15.30

Note :

1.At finial test to get the worst-case emission at 11Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11g mode
Average Power
Channel Channe;/[lgequency ( ngm)
(MH2) Chain 0 | Chain 1
Low 2412 17.18 16.35
Middle 2437 17.69 16.63
High 2462 14.14 12.50

1.At finial test to get the worst-case emission at 6Mbps.
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was

Note :
Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 mode
Average Power
Channel Channe;/llgequency ( ngm)
(MHz) Chain 0 | Chain 1
Low 2412 15.25 14.37
Middle 2437 14.53 14.92
High 2462 13.74 12.27
1.At finial test to get the worst-case emission at 6.5Mbps.

Note :
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was

Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 mode
Average Power
Channel Channe;/[l;;equency ( ngm)
(MHz) Chain 0 | Chain 1
Low 2422 16.22 15.11
Middle 2437 15.48 14.85
High 2452 9.09 8.15
1.At finial test to get the worst-case emission at 6.5Mbps.

Note :
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was

Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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8.6 POWER SPECTRAL DENSITY

LIMIT

§ 15.247(e) For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not greater than 8 dBm in any 3 kHz band during any time

interval of continuous transmission.

TEST EQUIPMENTS

Name of Equipment | Manufacturer | Model Serial Number Calibration Due
Spectrum Analyzer R&S FSEM 829054/017 MAR. 13, 2008
TEST SETUP
SPECTRUM
EUT
ANALYZER
Combiner mode
Chaino 0 SPECTRUM
EUT Cha}no 1 COMBINER ANALYZER
Chaino 2
TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer, the bandwidth of the fundamental
frequency was measured with the spectrum analyzer using RBW=3KHz and VBW =RBW, set

sweep time=span / 3KHz.

The power spectral density was measured and recorded.

The sweep time is allowed to be longer than span / 3KHz for a full response of the mixer in the

spectrum analyzer.

TEST RESULTS

Total peak power calculation formula:
10 log (10" (Chain 0 PPSD / 10) + 10" (Chainl PPSD / 10) ).

No non-compliance noted.
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IEEE 802.11b mode
Final RF Power )
Channel PPSD | Maximum
Level in 3KHz BW .. .
Channel| Frequency dB Total Limit | Pass/ Fail
(MHz) (dBm) (dBm) | (4Rm)
Chain 0 Chain 1
Low 2412 -9.75 -12.39 -7.86 PASS
Middle 2437 -11.17 -10.97 -8.06 PASS
High 2462 -10.64 -9.85 -7.22 PASS
Note : 1.At finial test to get the worst-case emission at 11 Mbps.
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.
IEEE 802.11b Combined mode
Channel Final RF Power Maximum
Channel Frequency Level in 3KHz BW Limit Pass / Fail
(MHz) (dBm) (dBm)
Low 2412 -6.82 8 PASS
Middle 2437 -4.82 8 PASS
High 2462 -7.23 8 PASS
Note : 1.At finial test to get the worst-case emission at 11Mbps.
2. The cable assembly insertion loss of 15.2dB (including 10 dB pad and 5.2 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.
IEEE 802.11g mode
Final RF Power .
Channel Level in 3KHz BW PPSD | Maximum
evel in
Channel| Frequency Vel “ Total Limit | Pass / Fail
(MHz) (dBm)
Chain 0 Chain 1
Low 2412 -12.21 -12.63 -9.40 PASS
Middle 2437 -11.94 -12.49 -9.20 PASS
High 2462 -14.44 -17.25 -12.61 PASS
Note : 1.At finial test to get the worst-case emission at 6Mbps.
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.
IEEE 802.11g Combined mode
Channel Final RF Power Maximum
Channel Frequency Level in 3KHz BW Limit Pass / Fail
(MHz) (dBm) (dBm)
Low 2412 -8.18 8 PASS
Middle 2437 -8.93 8 PASS
High 2462 -12.14 8 PASS
1.At finial test to get the worst-case emission at 6.0Mbps.

Note :

2. The cable assembly insertion loss of 15.2dB (including 10 dB pad and 5.2 dB cable) was

Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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IEEE 802.11n HT20 mode
Final RF Power )
Channel PPSD | Maximum
Level in 3KHz BW .. .
Channel| Frequency Total Limit | Pass/ Fail
(MHz) (dBm)
Chain 0 Chain 1
Low 2412 -13.68 -13.80 -10.19 PASS
Middle 2437 -11.92 -12.37 -9.13 PASS

High 2462 -15.27 -15.54 -12.39 PASS

Note : 1.At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 Combined mode

Channel Final RF Power Maximum
Channel Frequency Level in 3KHz BW Limit Pass / Fail
(MHz) (dBm) (dBm)
Low 2412 -10.62 8 PASS
Middle 2437 -8.56 8 PASS
High 2462 -12.67 8 PASS
Note : 1.At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 15.2dB (including 10 dB pad and 5.2 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 mode

Final RF Power .
Channel PPSD | Maximum
Level in 3KHz BW .. .
Channel| Frequency Total Limit | Pass/ Fail
(MHz) (dBm)
Chain 0 Chain 1
Low 2422 -15.72 -16.30 -12.99 PASS
Middle 2437 -14.54 -14.34 -11.43 PASS
High 2452 -19.81 -22.38 -17.90 PASS
Note : 1.At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 Combined mode

Channel Final RF Power Maximum
Channel Frequency Level in 3KHz BW Limit Pass / Fail
(MHz) (dBm) (dBm)
Low 2422 -11.00 8 PASS
Middle 2437 -12.05 8 PASS
High 2452 -17.64 8 PASS
Note : 1.At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 15.2dB (including 10 dB pad and 5.2 dB cable) was
Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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POWER SPECTRAL DENSITY (IEEE 802.11b MODE)

CH Low ( 802.11b MODE-Chain 0)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -9.75 dBm VBW 10 kHz
0 dBm 2.41344168 GHz SWT 100 s Unit dBm
11.7 @B Of fs¢t -
|
-10)
20 M A\l\/\/\\,\/\ﬁ\‘n\[\J v/\ f/ &\f /Vl\n /\vn /\Vw /\/J\’\V
_30 \/ \/ V\,\IJ \ /\v/ \/
1MAX l\l 1MA
_40
-50
-60
-70
-80
-90
-100
Center 2.413441984 GHz 30 kHz~, Span 300 kHz
Date: 21.5EP.2007 14:35:1!1
CH Mid ( 802.11b MODE-Chain 0 )
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -11.17 dBm VBIW 10 kHz
0 dBm 2.44110020 GHz SWT 100 s Unit dBm
11.7 @B Offsgt ||
|
-10
o0 /\ Al /\’\I\VIJ\ /\/\ J \/\ /\/\ A /\A A Y
VIS \/V “V[/\/Vkmf\/w%\
-30 \/\
\
1MAX v v 1MA
-40
-50
-60
-70
-80
-90
-100
Center 2.4410999 GHz 30 kHz/ Span 300 kHz
Date: 21.5EP.2007 14:36:09
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CH High ( 802.11b MODE-Chain 0 )

Marker 1 [T1] RBW 3 kHz RF Att 10 db
Ref Lvl -10.64 dBm VBW 10 kHz
0 dBm 2.453993988 GHz SWT 100 s Unit dBm
0
11.7 @B Of fsg¢t ||
|
-10
e AN /\l\/\ /\/\A / V\N\ /\/\ nal Afa N\A
-30
IMA)V V 1MA
_40
50
-60
-70
-80
-90
-100
Center 2.459939673 GHz 30 kHz~, Span 300 kHz
Date: 21.5EP.2007 14:37:03
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v

CH Low ( 802.11b MODE-Chain 1)

Marker 1 [T1] RBW 3 kHz RF Att 10 db
Ref Lvl -12.39 dBm VBW 10 kHz
0 dBm 2.4B486333 GHz SWT 100 s Unit dBm
0
11.7 @B Of fsg¢t ||
|
-10
- /\’\VA/\ n N Jag r/ A AL
LW T e TS
-30 \/ Y]
1MAX 1MA
_40
50
-60)
-70
-80
-90
-100
Center 2.4G64963026 GHz 30 kHz~/ Span 300 kHz
Date: 21.5EP.2007 14:38:31

CH Mid ( 802.11b MODE-Chain 1)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -10.87 dBm VBW 10 kHz
0 dBm 2.43483968 GHz SWT 100 s Unit dBm
0
11.7 @B Of fsgt i
|
-10
,QD,\ A il (\I\/\ /\/\ A /\/\/\/V\,\/\ I\/\ anla N N\f/\/\
M/W\/W\f - \ //\f T \/\ U
-30 \f
1MA)V V \/ 1MA
-40
-50
-60
-70
-80)
-90
-100
Center 2.434939679 GHz 30 kHz/ Span 300 kHz
Date: 21.5EP.2007 14:38:29
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CH High ( 802.11b MODE-Chain 1)
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl1 -9.85 dBm VBW 10 kHz
0 dBm 2.41344228 GHz SWT 100 s Unit dBm
0
11.7 ¢gB Offs¢t ||
|
-10) >
-20 /\/\/\VI\ "[\\J A\/\{v/\/\/j/\:\vf\w \//\ \’\V /V/\n /\/ﬂ /A‘\/\/ /V/J\,\VV
1MAX \} 1MA
—40)
-50
-60
-70
-80
-90
-100
Center 2.413441984 GHz 30 kHz~, Span 300 kHz
Date: 21.5EP.2007 14:40:23
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POWER SPECTRAL DENSITY (IEEE 802.11g MODE )

CH Low ( 802.11g MODE-Chain 0 )

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -12.21 dBm VBW 10 kHz

0 dBm 2.41607074 GHz SWT 100 s Unit dBm

—

0
11 7 B Offsf [ |
||

g BN Y M A AT W N

1Y

-30
1MAX 1MA

-40

-50

-60

-70

-80

-90

-100

Center 2.416070441 GHz 30 kHz~, Span 300 kHz

Date: 21.5EF. 2007 14:51:21

CH Mid ( 802.11g MODE-Chain 0 )

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -11.84 dBm VBW 10 kHz

0 dBm 2.44141403 GHz SWT 100 s Unit dBm
0

_F
*

11.7 @B Offs¢

Y

/1 MWWWWW/\J’\A«W\M

-20

-30
1MAX 1MA

40

-50

-60

-70

-80

-90

-100

Center 2.441413727 GHz 30 kHz/ Span 300 kHz

Date: 21.5EP.2007 14:50:23
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v

CH High ( 802.11g MODE-Chain 0)
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -14.44 dBm VBW 10 kHz
0 dBm 2.46607014 GHz SWT 100 s Unit dBm
0,
11.7 @B Of fsgt *
|
-10]
Y
o0 NN P AW, VLS AW AVAVA AN o
VV\[‘ NV VT v RV \/
-30]
1MAX 1MA
-40
-50]
-60]
-70]
-80]
-90
-100
Center 2.46607014 GHz 30 kHz~/ Span 300 kHz
Date: 21.SEP.2007 14:49:04
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CH Low ( 802.11g MODE-Chain 1)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -12.63 dBm VBW 10 kHz

0 dBm 2.41641403 GHz SWT 100 s Unit dBm
0

11.7 {B Of fsgt *

/\'\/ N\/‘/\WWW \“/v\“”/\/“/\’ AVARA APDANA

LA
-20 Uy v \

-30

1MAX 1MA

40

-50

-60

-70

-80

-90

-100

Center 2.416413727 GHz 30 kHz~, Span 300 kHz

Date: 21.5EP.2007 14:41:57

CH Mid ( 802.11g MODE-Chain 1)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -12.49 dBm VBW 10 kHz

0 dBm 2.44107014 GHz SWT 100 s Unit dBm

0
11.7 HB Offspt *
||

-10

opn /\mWwP’\/\V/\/\/\NWWMW A\ /]

v v vV
-30
1MAX 1MA

-40
-50
-60
-70
-80
-90
-100

Center 2.441070441 GHz 30 kHz/ Span 300 kHz

Date: 21.5EP.2007 14:43:08
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CH High ( 802.11g MODE-Chain 1)
Marker 1 [T1] RBW 3 kHz RF Att 10 db
Ref Lvl -17.25 dBm VBW 10 kHz
0 dBm 2.45921283 GHz SWT 100 s Unit dBm
0
11.7 B Offsgt *
||
-10
QDW\“'\,A/A\/WA\/A /\/\v/\ /\,.UJ\V ]W\,\_‘/\ JAWV\\IV\,N\'\IV\/\\/\[\/\./‘/
-30
1MAX 1MA
—40)
-50
-60
-70
-80
-90
-100
Center 2.459213126 GHz 30 kHz~/ Span 300 kHz
Date: 21.5EP.2007 14:45:51
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POWER SPECTRAL DENSITY (IEEE 802.11n HT20 MODE )

CH Low ( 802.11n HT20 MODE-Chain 0)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -13.68 dBm VBIW 10 kHz
0 dBm 2.41135611 GHz SWT 100 s Unit dBm
0
11.7 HB Offs¢t *
|
-10)
B DS N PN VWY W TV Wade o
VAR AWARE"S VAR Y Y G
-30
1MAX 1MA
-40)
-50)
-60)
-70
-80)
-90
-100
Center 2.411356413 GHz 30 kHz~, Span 300 kHz
Date: 21.SEP.2007 14:52:33
CH Mid ( 802.11n HT20 MODE-Chain 0)
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -11.92 dBm VBW 10 kHz
0 dBm 2.443530B6 GHz SHT 100 s Unit dBm
0
11.7 {B Offs¢t *
||
-10) fﬁJ\j\A}
,20//\\”~AJA\4f\ /\/V\v’/\/\JA\\/kAﬁ Vr\\d\/ll
V
-30)
1MAX 1MA
-40
-50)
-60)
-70)
-80)
-90)
-100
Center 2.443531162 GHz 30 kHz/ Span 300 kHz
Date: 21.5EP.2007 14:54:31
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CH High ( 802.11n HT20 MODE-Chain 0)
Marker 1 [T1] RBW 3 kHz RF Att 10 db
Ref Lvl -15.27 dBm VBW 10 kHz
0 dBm 2.4B421844 GHz SWT 100 s Unit dBm
0
11.7 @B Of fsg¢t ||
|
-10
s e gt I A IANNA P n ]
v
-30
1MAX 1MA
_40
-50
-60
-70
-80
-90
-100
Center 2.4G64218737 GHz 30 kHz~/ Span 300 kHz
Date: 21.5EP.2007 14:55:35
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CH Low ( 802.11n HT20 MODE-Chain 1)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -13.80 dBm VBW 10 kHz

0 dBm 2.41853086 GHz SWT 100 s Unit dBm
l

11.7 {B Offsgt *

AV, W AL WWM/\/W/\M/\’

-30

1MAX 1MA

-40

-50

-60

-70

-80

-90

-100

Center 2.418531764 GHz 30 kHz~, Span 300 kHz
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CH Mid ( 802.11n HT20 MODE-Chain 1)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -12.37 dBm VBW 10 kHz

0 dBm 2.44353146 GHz SWT 100 s Unit dBm
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11.7 @B Of fs¢
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CH High ( 802.11n HT20 MODE-Chain 1)
Marker 1 [T1] RBW 3 kHz RF Att 10 db
Ref Lvl -15.54 dBm VBW 10 kHz
0 dBm 2.4B853146 GHz SWT 100 s Unit dBm
0
11.7 @B Of fsg¢t ||
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CH Low ( 802.11n HT20 Combined MODE )
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -10.62 dBm VBW 10 kHz
10 dBm 2.41978166 GHz SWT 100 s Unit dBm
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CH Mid (802.11n HT20 Combined MODE )
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
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CH High (802.11n HT20 Combined MODE)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -12.67 dBm VBW 10 kHz

10 dBm 2.46135611 GHz SWT 100 s Unit dBm

15.7 @B Of fs¢g
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POWER SPECTRAL DENSITY (IEEE 802.11n HT40 MODE )

CH Low ( 802.11n HT40 MODE-Chain 0)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -15.72 dBm VBW 10 kHz
0 dBm 2.43110401 GHz SWT 100 s Unit dBm
0
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CH Mid ( 802.11n HT40 MODE-Chain 0 )
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CH High ( 802.11n HT40 MODE-Chain 0 )
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -19.81 dBm VBW 10 kHz
0 dBm 2.459B28BE GHz SWT 100 s Unit dBm
0,
11.7 @B Of fsgt *
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