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Compliance Certification Services Inc.
Report No.: 70904001-RP1 FCC ID: KA2DIR320A1 Date of Issue: October 25, 2007

1. TEST RESULT CERTIFICATION

Applicant: D-Link Corporation
No0.289, Shinhu 3rd Rd., Neihu District,
Taipei City 114, Taiwan, R.O.C.

Equipment Under Test: 802.11g Wireless Cable/DSL Internet Gateway w/USB Printer Port
Trade Name: D-Link

Model: DIR-320
Date of Test: August 15 ~ October 5, 2007
APPLICABLE STANDARDS
STANDARD TEST RESULT
FCC 47 CFR Part 15 Subpart C No non-compliance noted

Deviation from Applicable Standard

The 6dB Bandwidth, Peak Power, Average Power, Band Edges Measurement, Peak Power Spectral Density,
Spurious Emissions (Above 1 GHz) tests were performed at Compliance Certification Services Inc. (Hsinchu Lab.)
The test equipments were listed in page 8 to 9 and test data were listed in page 13 to 43 and 48 to 53.

We hereby certify that:

The above equipment was tested by Compliance Certification Services Inc. The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made in
accordance with the procedures given in ANSI C63.4: 2003 and the energy emitted by the
sample EUT tested as described in this report is in compliance with the requirements of FCC
Rules Part 15.207, 15.209, 15.247.

The test results of this report relate only to the tested sample EUT identified in this report.

Approved by: Reviewed by:
-’ .
| ;ﬁ Ul
ey Lo o7
Rex Lai Amanda Wu
Section Manager Section Manager
Compliance Certification Services Inc. Compliance Certification Services Inc.
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Date of Issue: October 25, 2007

Compliance Certification Services Inc.
Report No.: 70904001-RP1 FCC ID: KA2DIR320A1

2. EUT DESCRIPTION

802.11g Wireless Cable/DSL Internet Gateway w/USB Printer Port

Product

Trade Name

D-Link

Model Number

DIR-320

Model Discrepancy

N/A

Adapter 1:

Trade name / Model number:
D-Link / JTA0302D-C

I/P: AC 100-240V, 0.5A, 50-60Hz
O/P: DC 5.0V, 2A

Adapter 2:

Trade name / Model number:
D-Link / JTA0302D-E

I/P: AC 100-240V, 0.5A, 50-60Hz
O/P: DC 5.0V, 2A

Adapter 3:

Trade name / Model number:
D-Link / AF1205-B

I/P: AC 100-120V, 0.3A, 50-60Hz
O/P: DC 5.0V, 2.0A

Adapter 4:

Trade name / Model number:
D-Link / AF1205-D

I/P: AC 100-240V, 0.3A, 50-60Hz
O/P: DC 5.0V, 2A

2412 ~ 2462 MHz

IEEE 802.11b: 22.96 dBm
IEEE 802.11g: 18.58 dBm
IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)
IEEE 802.11g: DSSS (CCK, DQPSK, DBPSK) +
OFDM (QPSK, BPSK, 16-QAM, 64-QAM)
IEEE 802.11b: 11, 5.5, 2, 1 Mbps
IEEE 802.11g: 54, 48, 36, 24, 18, 12, 11,9, 6, 5.5, 2, 1 Mbps

11 Channels

Power Supply

Frequency Range

Transmit Power

Modulation Technique

Transmit Data Rate

Number of Channels

Antenna Specification | Gain: 1.8 dBi
Antenna Designation Dipole Antenna
Remark:
1. The sample selected for test was production product and was provided by

manufacturer.
2. This submittal(s) (test report) is intended for FCC ID: KA2DIR320A1 filing to comply
with Section 15.207, 15.209 and 15.247 of the FCC Part 15, Subpart C Rules.
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Compliance Certification Services Inc.
Report No.: 70904001-RP1 FCC ID: KA2DIR320A1 Date of Issue: October 25, 2007

3. TEST METHODOLOGY

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

3.1 EUT CONFIGURATION

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

3.2 EUT EXERCISE

The EUT was operated in the engineering mode to fix the TX frequency that was for the purpose
of the measurements.

According to its specifications, the EUT must comply with the requirements of the Section
15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

3.3 GENERAL TEST PROCEDURES

Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 of ANSI C63.4 Conducted emissions from the EUT measured
in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-peak and average
detector modes.

Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall rotate
360 degrees to determine the position of maximum emission level. EUT is set 3m away from the
receiving antenna, which varied from 1m to 4m to find out the highest emission. And also, each
emission was to be maximized by changing the polarization of receiving antenna both horizontal
and vertical. In order to find out the maximum emissions, exploratory radiated emission
measurements were made according to the requirements in Section 13.1.4.1 of ANSI C63.4.

Page 5 Rev. 00



FCC ID: KA2DIR320A1

Compliance Certification Services Inc.
Report No.: 70904001-RP1

Date of Issue: October 25, 2007

3.4 FCC PART 15.205 RESTRICTED BANDS OF OPERATIONS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in
any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 -0.110 16.42 - 16.423 399.9 - 410 45-5.15
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-546
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.52525 2655 -2900 22.01-23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6-24.0
12.29 -12.293 162.0125 - 167.17 3332 -3339 31.2-31.8
12.51975 - 12.52025 167.72 -173.2 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 240 - 285 3600 - 4400 (2)
13.36 - 13.41 322 -3354

! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies
equal to or less than 1000 MHz, compliance with the limits in Section 15.209 shall be
demonstrated using measurement instrumentation employing a CISPR quasi-peak detector.
Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be

demonstrated based on the average value of the measured emissions. The provisions in

Section 15.35 apply to these measurements.
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Compliance Certification Services Inc.
Report No.: 70904001-RP1 FCC ID: KA2DIR320A1 Date of Issue: October 25, 2007

3.5 DESCRIPTION OF TEST MODES

The EUT (model: DIR-320) comes with four types of power adapters (JTA0302D-C &
JTA0302D-E & AF1205-B & AF1205-D) for sale. After the preliminary test, the power adapter
with model number AF1205-D was found to emit the worst emissions and therefore had been
tested under operating condition.

Software used to control the EUT for staying in continuous transmitting mode was programmed.

After verification, all tests were carried out with the worst case test modes as shown below
except radiated spurious emission below 1GHz and power line conducted emissions below
30MHz, which worst case was in normal link mode only.

IEEE 802.11b mode:
Channel Low(2412MHz), Channel Mid(2437MHz) and Channel High(2462MHz) with 11Mbps
data rate were chosen for full testing.

IEEE 802.11g mode:
Channel Low(2412MHz), Channel Mid(2437MHz) and Channel High(2462MHz) with 6Mbps
data rate were chosen for full testing.
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— m Compliance Certification Services Inc.
~ Report No.: 70904001-RP1

FCC ID: KA2DIR320A1

Date of Issue: October 25, 2007

4. INSTRUMENT CALIBRATION
4.1 MEASURING INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has
been calibrated in accordance with the manufacturer's recommendations for utilizing calibration
equipment, which is traceable to recognized national standards.

4.2 MEASUREMENT EQUIPMENT USED

Equipment Used for Emissions Measurement

Remark: Each piece of equipment is scheduled for calibration once a year.

Conducted Emissions Test Site
Name of Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent E4446A MY433601.32 06/05/2008
3M Semi Anechoic Chamber
Name of Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent E4446A US42510252 09/11/2008
Test Receiver Rohde&Schwarz ESCI 100064 11/13/2007
Switch Controller TRC Switch Controller SC94050010 05/04/2008
4 Port Switch TRC 4 Port Switch SC94050020 05/04/2008
Horn-Antenna TRC HA-0502 06 06/05/2008
Horn-Antenna TRC HA-0801 04 06/20/2008
Horn-Antenna TRC HA-1201A 01 08/12/2008
Horn-Antenna TRC HA-1301A 01 08/12/2008
Bilog- Antenna Sunol Sciences JB3 A030205 03/29/2008
Turn Table Max-Full MFT-120S T120S940302 N.CR.
Antenna Tower Max-Full MFA-430 A440940302 N.CR.
Controller Max-Full MF-CM886 CC-C-1F-13 N.CR.
Site NSA ccs N/A Ao 09/25/2008
Test S/'W LABVIEW (V 6.1)

Remark: The measurement uncertainty is less than +/-2.0065dB (30MHz ~ 1GHz), +/-3.0958dB (Above 1GHz)
which is evaluated as per the NAMAS NIS 81 and CISPR/A/291/CDV.
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Report No.:

70904001-RP1

FCC ID: KA2DIR320A1

— m Compliance Certification Services Inc.
=

Date of Issue: October 25, 2007

Open Area Test Site # 2
Name of Equipment Manufacturer Model Serial Number | Calibration Due

BILOG ANTENNA CHASE CBL6112B 2817 08/26/2008
SPECTRUM ANALYZER R&S FSEK30 835253/002 10/16/2008
EMI TEST RECEIVER R&S ESCS30 835418/008 08/31/2008
OPEN SITE CCS N/A No.2 05/06/2008
NYPE COAXIAL DELDEN 9913-30M 001 08/19/2008
Horn Antenna N/A AH-118 10089 08/28/2008
Horn Antenna N/A AH-840 03077 02/23/2008
Pre-amplifier Agilent 8449B 3008A01471 12/24/2007
Amplifier HP 8447D 1937A02748 12/24/2007

High pass filter HP 84300/80038 002 N.CR.

High pass filter HP 84300/80039 003 N.CR.
Loop Antenna ETS-LINDGREN 6502 2356 06/13/2008

CISPR/A/291/CDV.

Remark: The measurement uncertainty is less than +/- 3.2dB, which is evaluated as per the NAMAS NIS 81 an

Powerline Conducted Emissions Test Site

Name of Equipment Manufacturer Model Serial Number | Calibration Due
EMI Test Receiver
OkHz-30MHz Rohde & Schwarz ESHS30 828144/003 10/31/2007
Two-Line V-Network
OkHz-30MHz Schaffner NNB41 03/10013 06/12/2008
LISN 10kHz-100MHz EMCO 3825/2 9106-1809 04/01/2008
Test S/W LABVIEW (V 6.1)

Remark: The measurement uncertainty is less than +/- 2.81dB, which is evaluated as per the NAMAS NIS 81 and

CISPR/A/291/CDV.
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Compliance Certification Services Inc.
Report No.: 70904001-RP1 FCC ID: KA2DIR320A1 Date of Issue: October 25, 2007

5. FACILITIES AND ACCREDITATIONS
5.1 FACILITIES

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

[ ] No.199, Chunghsen Road, Hsintien City, Taipei Hsien, Taiwan, R.O.C.
Tel: 886-2-2217-0894 / Fax: 886-2-2217-1029

X No.11, Wugong 6th Rd., Wugu Industrial Park, Taipei Hsien 248, Taiwan
Tel: 886-2-2299-9720 / Fax: 886-2-2298-4045

X] No.81-1, Lane 210, Bade 2nd Rd., Luchu Hsiang, Taoyuan Hsien 338, Taiwan
Tel: 886-3-324-0332 / Fax: 886-3-324-5235

X] Rm.258, Bldg.17, NO.195, Sec. 4, Chung Hsing Rd., Chu-Tung Chen. Hsin-Chu,
Taiwan 310 R.O.C.
Tel: 886-3-591-0068 / Fax: 886-3-582-5720

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 pre-selectors 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.”

Page 10 Rev. 00



Compliance Certification Services Inc.

Report No.: 70904001-RP1

FCC ID: KA2DIR320A1

Date of Issue: October 25, 2007

5.3 TABLE OF ACCREDITATIONS AND LISTINGS
Country | Agency Scope of Accreditation Logo
EN 55011, EN 55014-1/2, CISPR 11, CISPR 14-1/2,
EN 55022, EN 55015, CISPR 22, CISPR 15,
IAS/NZS 3548, VCCI V3 (2001), CFR 47, FCC Part 15/18,
CNS 13783-1, CNS 13439, CNS 13438, CNS 13803,
USA A2LA CNS 14115, EN 55024, IEC 801-2, IEC 801-3, IEC 801-4,
IEC/EN 61000-3-2, IEC/EN 61000-3-3,
TEC/EN 61000-4-2/3/4/5/6/8/11, EN 50081-1/ ACCREDITED
EN 61000-6-3, EN 50081-2/EN 61000-6-4, TESTING CERT #0824.01
EN 50081-2/EN 61000-6-1: 2001
3/10 meter Open Area Test Sites (93105, 90471) / c
USA FCC 3M Semi Anechoic Chamber (965860) to perform
FCC Part 15/18 measurements 93105, 90471
965860
3/10 meter Open Area Test Sites to perform conducted/radiated VCCI
Japan veel measurements
R-393/1066/725/879
C-402/747/912
EN 50081-1/2, EN 50082-1/2, IEC 61000-6-1/2, EN 50091-2,
EN 50130-4, EN 55011, EN 55013, EN 55014-1/2,
EN 55015, EN 55022, EN 55024, EN 61000-3-2/3,
Norway NEMKO [EN 61326-1, IEC 61000-4-2/3/4/5/6/8/11, EN 60601-1-2,
EN 300 328, EN 300 422-2, EN 301 419-1, ELA 124a
EN 301 489-01/03/07/08/09/17, EN 301 419-2/3, ELA 124b
EN 300 454-2, EN 301 357-2 ELA 124c
EN 300 328, EN 300 220-1, EN 300 220-2, EN 300 220-3, N
47 CFR FCC Part 15 Subpart C, 'I"AF
Taiwan TAF EN 61000-3-2, EN 61000-3-3, CNS 13439, CNS 13783-1, \_
CNS 14115, CNS 13438, AS/NZS CISPR 22, CNS 13022-1,
IEC 61000-4-2/3/4/5/6/8/11, CNS 13022-2/3 Toet ;r'sn
Q
\ 4
. CNS 13438, CNS 13783-1, SL2-IS-E-0014
Taiwan BSMI CNS 13439, CNS 14115 SL2-IN-E-0014
SL2-A1-E-0014
SL2-R1-E-0014
SL2-R2-E-0014
SL2-L1-E-0014
]
Canada Industry  3/10 meter Open Area Test Sites (IC 2324C-3, IC 2324C-5) / g;%{%%}da
Canada 3M Semi Anechoic Chamber (IC 6106) IC 2324C-5
IC 6106

* No part of this report may be used to claim or imply product endorsement by A2LA or any agency of the US
Government.
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— m Compliance Certification Services Inc.
~ Report No.: 70904001-RP1 FCC ID: KA2DIR320A1 Date of Issue: October 25, 2007

6. SETUP OF EQUIPMENT UNDER TEST

6.1 SETUP CONFIGURATION OF EUT

See test photographs attached in Appendix II for the actual connections between EUT and
support equipment.

6.2 SUPPORT EQUIPMENT

No. |Device Type| Brand | Model Series No. FCCID Data Cable | Power Cord
IAC 1I/P:
Unshielded, 1.8m
1. Notebook PC DELL | Latitude D610 | CN-0XD762-48643-637-1743 E2K24BNHM N/A IDC O/P:
Unshielded, 1.8m
(with a core
WLAN: AC UP:
ETC094LPDO155 Unshielded, 1.8m
2. Notebook PC Sony PCG-6GFP 00045-578-554-578 N/A IDC O/P:
Bluetooth: [Unshielded, 1.8m
ETCO094LPDO0156 . *
(with a core
3. Modem ACEEX DM-1414 304012269 IFAXDM1414 Shielded, 1.8m [Unshielded, 1.8m

Remark:

1. All the equipment/cables were placed in the worst-case configuration to maximize the
emission during the test.

2. Grounding was established in accordance with the manufacturer s requirements and
conditions for the intended use.
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Compliance Certification Services Inc.
Report No.: 70904001-RP1 FCC ID: KA2DIR320A1 Date of Issue: October 25, 2007

7. FCC PART 15.247 REQUIREMENTS
7.1 6DB BANDWIDTH

LIMIT

According to §15.247(a)(2), systems using digital modulation techniques may operate in the 902 -
928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The minimum 6dB bandwidth shall be
at least 500 kHz.

Test Configuration

EUT %ectrum
nalyzer
TEST PROCEDURE

1. Place the EUT on the table and set it in the transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. Set the spectrum analyzer as RBW = 100 kHz, VBW = 300 kHz, Span = 50 MHz, Sweep =
auto.

4. Mark the peak frequency and —6dB (upper and lower) frequency.

5. Repeat until all the rest channels are investigated.
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— m Compliance Certification Services Inc.
~ Report No.: 70904001-RP1 FCC ID: KA2DIR320A1 Date of Issue: October 25, 2007
TEST RESULTS

No non-compliance noted

Test Data
Test mode: IEEE 802.11b

Channel Fr(?/l[lll;;)cy Ba?l:lﬁv;;l th ?l:lr-ln;; Result
Low 2412 9550 PASS
Mid 2437 10050 >500 PASS
High 2462 9950 PASS

Test mode: IEEE 802.11g

Channel Fr(?/l[lll;;)cy Baa:l;lvzi)d th (Il‘:ll_lll;; Result
Low 2412 16350 PASS
Mid 2437 16300 >500 PASS
High 2462 16350 PASS
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— m Compliance Certification Services Inc.
~ Report No.: 70904001-RP1 FCC ID: KA2DIR320A1 Date of Issue: October 25, 2007

Test Plot

IEEE 802.11b
6dB Bandwidth (CH Low)
#e Agilent 23:37:29 Aug 25, 2087 R T
6dE EH, b Mode Low Ch, a Mkrl 9.55 MHz

Ref 26 dBm Atten 28 dB 3.85 4B
#Peak

Log

18 A AT L L

i & J
i !
%, y w WM
LaAw . " ;
W1 32&M MN i MM

53 FClv M v

£
FTun
Swp

—

Center 2.417 8@ GHz Span 58 MH=z
#Res BH 188 kHz #\VBH 388 kHz Swesp 20 ms (1881 pts)

6dB Bandwidth (CH Mid)

w5 Agilent 23:24:280 Aug 25, 2067 R T

6dB BHW, b Mode Mid Ch. a Mkrl 1685 MHz
Ref 28 dBm Atten 208 dB B.E3 dB

#Peak
kALY 3

Log
18
dB/
Offst
11
dB

Dl ) W |
Lo Fals Y wﬂﬁm .
Wi 52 MN W JW ]

=9

53 FC ' ! W
E
FTun
Swp
Center 2.437 08 GHz Span 58 MHz
#Res BW 188 kHz #\BH 308 kHz Sweep 28 ms (1081 pts)
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— m Compliance Certification Services Inc.
~ Report No.: 70904001-RP1 FCC ID: KA2DIR320A1 Date of Issue: October 25, 2007

6dB Bandwidth (CH High)
w5 Agilent 23:12:09 Aug 25, 2067 R T
6dB BHW, b Mode High Ch. a Mkrl 9.95 MHz

Eef 26 dBm Atten 28 dB -a.26 dB
#Peak
Log

18 1R N
dB/ T,

Offst ft

4 / A
I b |
IV

W1 52 nM MLW

$3 FClW ! ! .

e

E
FTun
Swp

Center 2.462 08 GHz Span 58 MHz
#Res BW 188 kHz #\BH 308 kHz Sweep 28 ms (1081 pts)

IEEE 802.11¢ mode

6dB Bandwidth (CH Low)
w5 Agilent 22:29:47  Aug 25, 2067 R T
6dB BEW, g Mode Law Ch, a Mkrl 16,35 MHz

Eef 26 dBm Atten 28 dB -A.35 dB
#Peak

Log
18

=, e

dB

% / |
o | \
vos2l g AT Vel

$3 ch,»i('lir ‘ W WWHWW

E
FTun
Swp
Center 2.412 08 GHz Span 58 MHz
#Res BW 188 kHz #\BH 308 kHz Sweep 28 ms (1081 pts)

Page 16 Rev. 00



— m Compliance Certification Services Inc.
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6dB Bandwidth (CH Mid)
w5 Agilent 22:48:23 Aug 25, 2067 R T
6dB BH. g Made Mid Ch. a Mkrl 16.36 MHz

Ref 26 dBm Atten 28 dB B.17 dB
#Peak
Log
18
dB/
Offst
11
dB

]
-8,z
dBm

LoRw e 'I'I'm

T
W1 os2 ,
$3 FC

E
FTun
Swp

ulufo

E

_‘:l_\_\_\_\-_\_\_
L

Center 2.437 08 GHz Span 58 MHz
#Res BW 188 kHz #\BH 308 kHz Sweep 28 ms (1081 pts)

6dB Bandwidth (CH High)
5 Agilent 22:57:55 Aug 25, 2087 R T
GdB EHW, g Mode High Ch. a Mkrl 16.35 MHz

Ref 26 dBm Atten 28 dB 1.51 4B
#Peak

Log
18

dB/ o s
Offst T. %M%H

dB

ol j
-1.5

dBm k
LaAw

W1 52 ;.W Wy |

$3 FCW o ' TWWWM

£
FTun
Swp
Center 2.467 B8 GHz Span 58 MH=z
#Res BH 188 kHz #\VBH 388 kHz Swesp 20 ms (1881 pts)
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7.2 PEAK POWER

LIMIT

The maximum peak output power of the intentional radiator shall not exceed the following:

1. According to §15.247(b)(3), for systems using digital modulation in the bands of 902-928

MHz, 2400-2483.5 MHz, and 5725-5850 MHz: 1 Watt.

2. According to §15.247(b)(4), the conducted output power limit specified in paragraph (b) of
this section is based on the use of antennas with directional gains that do not exceed 6 dBi.
Except as shown in paragraph (c) of this section, if transmitting antennas of directional gain
greater than 6 dBi are used, the conducted output power from the intentional radiator shall be
reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as

appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Test Configuration

Spectrum
EUT —{ Analyzer
TEST PROCEDURE

The transmitter output is connected to the Spectrum analyzer. The Spectrum analyzer is set to the
peak power detection.

TEST RESULTS

No non-compliance noted

Test Data

Test mode: IEEE 802.11b

Frequency Output Power Output Power Limit
Channel (MHz) (dBm) W) W) Result
Low 2412 22.96 0.1977 PASS
Mid 2437 22.57 0.1807 1.00 PASS
High 2462 22.64 0.1837 PASS
Test mode: IEEE 802.11¢g
Frequency Output Power Output Power Limit
Channel (MHz) (dBm) W) W) Result
Low 2412 18.58 0.0721 PASS
Mid 2437 17.83 0.0607 1.00 PASS
High 2462 16.65 0.0462 PASS
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Test Plot

IEEE 802.11b
Peak Power (CH Low)
w5 Agilent 23:39:03 Aug 25, 2067 R T
Peak Output Power (OT3), b Mode Low Ch.
Ref 20 dBm Atten 26 dBE

s A e T e

16
dB/ e "

Off l',“"ﬁf-ﬁl.
11 5t

dB

LgAv W Lqrmmﬂw W

Wl 52
Center 2.412 8@ GHz Span 13.69 MHz
#Res BH 1 MHz #UEH 3 MHz Sweep 1 ms {1881 pts)

Channel Power Power Spectral Density

22.96 dBm /12.0608 MHz -47.85 dBm/Hz

Peak Power (CH Mid)

w5 Agilent 23:25:28 Aug 25, 2067 R T
Peak Output Power (OT3), b Mode Mid Ch.

Ref 20 dBm Atten 26 dBE

fssak I L v TR
i mr

10 ﬂ,,m”ﬁ"ﬂl M

4B/ 1 -

Offst j N
11 it

dB

Lo | Wil ! WW;”T

Wl 52
Center 2,437 B8 GHz Span 13.18 MHz
#Res BH 1 MHz #UEH 3 MHz Sweep 1 ms {1881 pts)

Channel Power Power Spectral Density

2257 dBm /121178 MHz -48.26 dBm/Hz
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Peak Power (CH High)
w5 Agilent 23:13:280 Aug 25, 2067 R T
Peak Output Power (DTS5, b Mode High Ch.
Eef 26 dBm Atten 28 dB
tEeak | I e L& .
g r.wﬂ. i T ﬂw
18
dB/ " i,
Offst . '
of f\lﬁ"'al*." o]
dB
Lofu p st byt
Hl 52
Center 2,462 B8 GHz Span 13.15 MHz
#Res BH 1 MHz #UEH 3 MHz Sweep 1 ms {1881 pts)
Channel Power Power Spectral Density
22.64 dBm /12.8990 MHz -48.19 dBm/Hz
IEEE 802.11g mode
Peak Power (CH Low)
#e Agilent 22:34:44  Aug 25, 2087 R T
Feak Output Power (OT3), g Mode Low Ch.
Ref 20 dBm Atten 28 dB
#Peak
Log fc ‘Wg‘l‘m th
10 . il ﬁ”’"‘ . [
dB/ !
Offst |

[y ,
L L i o s o

W1l 52
Center 2.417 8@ GHz Span 24.57 MH=z
#Res BH 1 MHz #BH 3 MH=z Sweep 1 ms 10601 pts)
Channel Power Power Spectral Density
18.58 dBm /16.3790 MHz -53.56 dBm/Hz
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il

Peak Power (CH Mid)

w5 Agilent 22:58:12 Aug 25, 2067 R T
Peak Output Power (DTS5, g Mode Mid Ch.

Ref 28 dBm Atten 208 dB

#Peak

L 1 U L
16 PRI T Wm
dB/ , [ '] !

Offst

11

dB

B L I L S

Hl 52
Center 2,437 B8 GHz Span 24.58 MHz
#Res BH 1 MHz #UEH 3 MHz Sweep 1 ms {1881 pts)
Channel Power Power Spectral Density
17.83 dBm /16.3870 MHz -54.32 dBm/Hz
Peak Power (CH High)
w5 Agilent 22:59:08 Aug 25, 2067 R T
Peak Output Power (DTS5, g Mode High Ch.
Eef 26 dBm Atten 28 dB
#Peak l | |
Log I
1@ #W“ R TR LRl
dB/ ! A
Offst |
it \
i 3
Lope [ oy g et Wl
Hl 52
Center 2,462 B8 GHz Span 24.61 MHz
#Res BH 1 MHz #UEH 3 MHz Sweep 1 ms {1881 pts)
Channel Power Power Spectral Density
16.65 dBm /16.4040 MHz -55.50 dBm/Hz
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7.3 AVERAGE POWER

LIMIT

None; for reporting purposes only.

Test Configuration

Spectrum
EUT —{ Analyzer

TEST PROCEDURE

The transmitter output is connected to the Spectrum analyzer. The Spectrum analyzer is set to the

average power detection.

TEST RESULTS

No non-compliance noted.

Test Data

Test mode: IEEE 802.11b mode

Channel Fr(‘l’\‘/}‘gzn)cy Out?(;l]t; :;Wer
Low 2412 19.72
Mid 2437 19.55
High 2462 19.80

Test mode: IEEE 802.11¢g mode

Channel F r(?\(/lllll-fzr;cy Ollt{)(lll]; rl:l())wer
Low 2412 15.52
Mid 2437 15.16
High 2462 14.06

Page 22

Rev. 00



— m Compliance Certification Services Inc.
=

Report No.: 70904001-RP1 FCCID: KA2DIR320A1 Date of Issue: October 25, 2007

Test Plot
IEEE 802.11b

CH Low
w5 Agilent 23:39:46 Aug 25, 2067 R T
Peak Output Power (OT3), b Mode Low Ch.
Eef 26 dBm Atten 28 dB
i | I~
i Mt /ma
4B/ W'W r W‘w‘mh“w
Offst ik
11 ¥
dB
T
PAwvg f
Wi ool AN +
Center 2.412 8@ GHz Span 13.69 MHz
#Res BH 1 MHz #UEH 3 MHz Sweep 1 ms {1881 pts)
Channel Power Power Spectral Density
19.72 dBm /12.0600 MHz -51.089 dBm/Hz
CH Mid
#5 Agilent 23:26:50 Aug 25, 2087 R T
Feak Qutput Fower (0TS, b Mode Mid Ch.
Ref 20 dBm Atten 28 dB
#Avg
Log W e
18 - | i MW%W\
4B/ ™ | %““n
Offst ' ' :
11 L'
dBE
iy g
H1 S2I o B |I -
Center 2.437 8@ GHz Span 18.18 MH=z
#Res BH 1 MHz #BH 3 MH=z Sweep 1 ms 10601 pts)
Channel Power Power Spectral Density
1955 dBm /12.1170 MH=z -51.28 dBm/H=
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CH High

w5 Agilent 23:14:080 Aug 25, 2067 R T
Peak Output Power (DTS5, b Mode High Ch.

Ref 20 dBm Atten 26 dBE

#Avg |

T

16 | WWW W’rﬁ [ .
dB/ ' e
Offst ’mﬂ
11

dB

o i — e

Center 2,462 B8 GHz Span 13.15 MHz
#Res BH 1 MHz #UEH 3 MHz Sweep 1 ms {1881 pts)

Channel Power Power Spectral Density

19.80 dBm /12.9998 MHz -51.82 dBm/Hz

IEEE 802.11¢g

CH Low

#5 Agilent 22:35:44 Aug 25, 2087 R T
Feak Output Power (OT3), g Mode Low Ch.

Fef 26 dBm Atten 28 dB

+Au3 | |

LDQ y
18 d
dB/ 1 I
Offst L ' H |
11 |
dBE

I i

FA | L I w
" rlﬂ ¥ T T T R
Wl s2 T ! ! I

Center 2.417 8@ GHz Span 24.57 MH=z
#Res BH 1 MHz #BH 3 MH=z Sweep 1 ms 10601 pts)

Channel Power Power Spectral Density

1552 dBm /16.37980 MH=z -56.63 dBm/Hz
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CH Mid
w5 Agilent 22:58:380 Aug 25, 2067 R T
Peak Output Power (DTS5, g Mode Mid Ch.
Eef 26 dBm Atten 28 dB
#Avg |
Lug 1 | 1
18 MW% | WM
dB/
Offst ' ' !
11 . '
dB
|
Pﬂug rl 1 lu
Wi $2 T V T 1
Center 2,437 B8 GHz Span 24.58 MHz
#Res BH 1 MHz #UEH 3 MHz Sweep 1 ms {1881 pts)
Channel Power Power Spectral Density
15.16 dBm /16.3870 MHz -56.98 dBm/Hz
CH High
5 Agilent 23:00:80 Aug 25, 2087 R T
Feak Output FPower (OT3), g Mode High Ch.
Ref 20 dBm Atten 28 dB
#Samp | |
Log
dB/ !
Offst Al | | '
11
dB i |
i |
Ml s2 | - - T
Center 2.467 8@ GHz Span 24.61 MH=z
#Res BH 1 MHz #BH 3 MH=z Sweep 1 ms 10601 pts)
Channel Power Power Spectral Density
14.66 dBm /16.4048 MH=z -58.09 dBm/H=z
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7.4 BAND EDGES MEASUREMENT

LIMIT

According to §15.247(d), in any 100 kHz bandwidth outside the frequency bands in which the spread
spectrum intentional radiator in operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. 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) (see Section 15.205(c)).

Test Configuration

Antenna

e tower

3m Horn
H 7~
v d antenna

EUT
_\ 4m

/ Spectrum
A — analyzer
( J ‘ ‘
Turntable 0.8m Im \ -
/ ~ Pre-amp -\_g % S
| ] l ]
TEST PROCEDURE

1. The EUT is placed on a turntable, which is 0.8m above the ground plane.
2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.
3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emission.
4. Set the spectrum analyzer in the following setting in order to capture the lower and upper
band-edges of the emission:
(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz/ VBW=10Hz / Sweep=AUTO
5. Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are
measured.

TEST RESULTS

Refer to attach spectrum analyzer data chart.
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Band Edges (IEEE 802.11b mode / CH Low)

Detector mode: Peak

Polarity: Vertical

Marker 2 [T1] RBW 1 MHz RE Att 0 dB
Ref Lvl 67.53 dBuV VBW 1 MHz
122.7 dBuv 2.38976954 GHz SWT 5 ms Unit dBuV
122
2.38 4 GHz
110 villtria 15 |48\ aBuv
2.7132454i GHz
100 / \
30FrvTER / \ 1MA
80 }W
L D1 74 |dBuv
70 f\vwaJ
=0 W V'A/\/
WMWMMWM
sa
40
30
=
22.7
Start 2.31 GHz 11.5 MHz~ Stop 2.425 GHz
Date: 15.AUG.2007 15:11:49

Detector mode: Average

Polarity: Vertical

Marker 2 [T1] RBW 1 MHz RE Att 0 dB
Ref Lvl 52.70 dBuV VBW 10 Hz
122.7 dBuv 2.33000000 GHz SWT 29 s Unit dBuV
122
120 25 HEe (O f f i > [\L] == Si=yes -
2.39000p00 GHz
110 villtT1 90 .80 gBuv
2.41532p64 GHz
100
1
X
30FrvTER /' \ 1MA
80 / \
70 J/ \\A
80 /]
| 51 54 |uBwv E /\d
. Vi VA
_/\/"'/’\/\/
40—
30
=
22.7
Start 2.31 GHz 11.5 MHz~ Stop 2.425 GHz
Date: 15.AUG.2007 15:14:47
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Detector mode: Peak Polarity: Horizontal
Marker 2 [T11] RBW 1 MHz RF Att 0 dB
<2§>Ref Lvl 58.81 dBuV VBW 1 MHz
122.7 dBuV 2.38000000 GH=z SWT 5 ms Umit dBuV
122
120 —= HE E - * [\L] O .9 T [y e
2.38000[000 GH=z -
VilfrT11 104 .|7v3 dBuV

110

2.41347B395 GHz
Y

100 /FNJW\

30FrvTER / \ 1MA
80

D1 74 [dBuV / \

70

.
T

60
N\’
xh»ANVA~wvAL~¢A~¢prwu»Am4~A~«wwwﬂ¢vmwmewMuA»ﬂM/

50
40
30
=
22.7
Start 2.31 GHz 11.5 MHz~ Stop 2.425 GHz
Date: 15.AUG.2007 15:20:03
Detector mode: Average Polarity: Horizontal
Marker 2 [T11] RBW 1 MHz RF Att 0 dB
Ref Lvl 45.72 dBuV VBW 10 Hz
122.7 dBuV 2.38000000 GH=z SWT 29 s Umit dBuV
122
120 —= HE E - * [\L] 4T |7 [y e -
2.38000[000 GH=z
110 VilfrT11 83 .12 dBuV
2.41462826 GHz
100
SOFTvTEW 1MA
1
o0 Partiat

. R
. | 1

L D1 54 |dBpv 7 \ﬂ
5a
v_/j-\/
40
30
=
22.7
Start 2.31 GHz 11.5 MHz, Stop 2.425 GHz
Date: 15.AUG.2007 15:21:42
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Band Edges (IEEE 802.11b mode / CH High)

Detector mode: Peak

Polarity: Vertical

Marker 2 [T1] RBW 1 MHz RE Att 0 dB
Ref Lvl 63.38 dBuV VBW 1 MHz
122.7 dBuv 2.48390080 GHz SWT 5 ms Unit aBuV
122
120 = FE D f + =43 = 8B
1 2.48390080 GHz
1o P s o O el ISR 112.192 dBuV
/// \\\ 2.45341884 GHz
100 \
S0 1v1|:;/
BDM \/\
T 74 0BV A
a
-0 N
\ >
50 \\\uﬂxﬂkﬁwﬂkby
AL v o]
50
40
30
F1
22.7 |
Start 2.45 GHz S5 MHz~ Stop 2.5 GHz
Date: 15.AUG.2007 14:54:10
Detector mode: Average Polarity: Vertical
Marker 2 [T1] RBW 1 MHz RE Att 0 dB
Ref Lvl 43.38 dBuV VBW 10 Hz
122.7 dBuv 2.48360020 GHz SWT 12.5 s Unit aBuV
122
120 = b Off + = 4SS5t
2.48360020 GHz
110 Y1 lrT1a 89.29 dBuV
2.45881[v64 GHz
100
1
SUITVTER /)NW\
80 k\\
70 /
o B \‘\\,_\u/-\\
L D1 54 |dBuv
e Ao b
o0 N2
\‘\N-_ﬁ
40
30
F1
22.7 |
Start 2.45 GHz S5 MHz~ Stop 2.5 GHz

Date:

15.AUG.2007 14

:56:23
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Detector mode: Peak Polarity: Horizontal
Marker 2 [T1] RBW 1 MHz RF Att 0 dB
<§§>Ref Lvl 55.80 dBuV =N 1 MHz
122.7 dBuV 2.48370040 GHz SWT 5 ms Unit dBuV
122
120 = B0+ fopt =43 S5—88—B
2.48370040 GHz -
110 Y1 [[T11] 101 .66 dBuV
2.45831864 GHz
1
100 m/x/v\v\h NI

SUTVTER /// “\\\\\ 1MA
80

—D 1 7ﬁ/dBMV \
70

°0 H~A“\\\¢
NAMNKL*““¢Vw“M
LA AAMMIA AN AN A
50
40
30
F1
22.7
Start 2.45 GHz S5 MHz~ Stop 2.5 GHz
Date: 15.AUG.2007 15:01:38
Detector mode: Average Polarity: Horizontal
Marker 2 [T1] RBL 1 MHz RF Att 0 oB
Ref Lvl 43 .28 dBuV VB 10 Hz
122.7 dBuV 2.48360020 GHz SWT 12.5 s Unit aBuwV
122
120 = B0+ fopt =43 +3-p6H ot g
2.48360020 GHz
110 Y1 lrT13 80./30 dBwv
2.45871[743 GHz
100
S0 TvIER 1MA
1
%0 A8 Vil
60
L D1 /54 [dBuv N
” —C
\/k
40
30
F1
22.7
Start 2.45 GHz S5 MHz~ Stop 2.5 GHz
Date: 15.AUG.2007 15:04:15
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Band Edges (IEEE 802.11g mode / CH Low)

Detector mode: Peak Polarity: Vertical
Marker 2 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvli 73.24 dBuV VB 1 MHz
122.7 dBuV 2.338000000 GH=z SWT 5 ms Unit dBuV
122

120 = pE—OFfopt *o 43 Sl

2.3908800? GHz

vil[LT11 11 by 2 1Y dBwV

110

2ﬁﬁ?16433\in
100 / \
90

IVIENW \K>1MA
80 )j
L D1 74 |aBuv %u--‘

70 J

50 In

50

40
30
=
22.7 l
Start 2.31 GHz 11.5 MH=z~ Stop 2.425 GHz
Date: 15.AUG.2007 14:12:50
Detector mode: Average Polarity: Vertical
Marker 2 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvli 48 .11 dBuV VB 10 Hz
122.7 dBuV 2.38000000 GHz SWT 29 s Unit dBuV
122
120 = pE—OFfopt *o 43 +B ot g
2.38000[p00 GHz
110 V1|f[T11] 75.]16 dBuV
2.40832866 GHz
100
SOFTvIEW 1MA
80

—D1 54 [dBwV \
| ——1
40
3a
-
22.7 l
Start 2.31 GHz 11.5 MHz~ Stop 2.425 GHz
Date: 15.AUG.2007 14:15:08
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Detector mode: Peak

Polarity: Horizontal

Marker 2 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 63.34 dBuV VBW 1 MHz
122.7 dBuV 2.38897v6954 GHz SWT 5 ms Umnit dBuV
122
120 25 HEe (O f f i > [\L] = AP -
2.3897B6B54 GH=z
110 Vi [T11] 393 .83 dBuV
2.41683B87 GHz
1
100 V\\
SOFTvTEW / \ 1MA
80 \
D1 74 [dBuV \j
70
| w/v-”/
eo MV‘“
WMWWWM
50
40
30
=
22.7
Start 2.31 GHz 11.5 MHz~ Stop 2.425 GHz
Date: 15.AUG.2007 14:139:58

Detector mode: Average

Polarity: Horizontal

Marker 2 [T1] RBW 1 MHz RE Att 0 dB
Ref Lvl 43 .28 dBuV VBW 10 Hz
122.7 dBuv 2.33000000 GHz SWT 29 s Unit dBuV
122
120 25 HEe (O f f i > [\L] -+ = Si=yes -
2.39000p00 GHz
110 viltT13 63 .34 dBLV
2.41693387 GHz
100
30FrvTER 1MA
80
1
70 »AL\\
B //J‘/N'i) \
L D1 54 |dBuv T
w 7 N
40
30
=
22.7
Start 2.31 GHz 11.5 MHz~ Stop 2.425 GHz
Date: 15.AUG.2007 14:21:47
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Band Edges (IEEE 802.11g mode / CH High)

Detector mode: Peak

122
120

110

Polarity: Vertical

Marker 2 [T1] RBW 1 MHz RE Att 0 dB
<§§>Ref Lvl 72.31 dBuV VBW 1 MHz
122.7 dBuv 2.48522044 GHz SWT 5 ms Unit aBuV
= B0+ fopt =43 RS 1G-4—tBrr
2.48522044 GHz
L Y1 |rT13 109.83 dBwV
2.46172[345 GHz

100

Sa

7

mdkﬂNW—_~$ﬁ\~\

Nixftu

Wy

80
‘H\VﬁiL* I I
D1 74 [dBwV *khu
-0 MHL'
VR
) A “ %
50
40
30
F1
22.7
Start 2.45 GHz S5 MHz~ Stop 2.5 GHz
Date: 15.AUG.2007 14:38:44
Detector mode: Average Polarity: Vertical
Marker 2 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 47 .55 dBuV VBW 10 Hz
122.7 dBuV 2.48350000 GH=z SWT 12.5 s Umnit dBuV
122
12D —= HE E - [\L] L2 QI ' e ) [y e
2.48350[000 GH=z
110 Y1 |[T11 74 |71 dBuV
2.45801p03 GHz
100
30FrvTER
80
1
i~Wk%NWW“Vvaﬁ~th~b\
70 ///‘/Vv \\
60
=M 54 dBuV \\
50 "
_wk_
IR
‘H—_h
R —
40
30
F1
22.7
Start 2.45 GHz 5 MHz~ Stop 2.5 GHz
Date: 15.AUG.2007 14:40:02
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Detector mode: Peak

Polarity: Horizontal

Marker 2 [T11] RBL 1 MHz RF Att 0 dB
Ref Lvl 61.06 dBwV VBL 1 MHz
122 .7 dBuV 2.48370040 GHz SWT 5 ms Unit dBwV
122
12D —= HE E - [\L] O L . O [y e -
2.48370040 GHz
110 Y1 |[T13 37 |72 dBuV
2.45811B23 GHz
100 -
/MAwwawwwK*Wwthﬁﬂﬁ\v\
30 1v1;ﬂ \k 1MA
80 \
;ng?A HB WV v
70 \—'v-\h
—«U\M L
w MMHAMNWMUMﬂ
it o]
50
40
30
Fi1
22.7
Start 2.45 GHz 5 MHz~ Stop 2.5 GHz
Date: 15.AUG.2007 14:44:45
Detector mode: Average Polarity: Horizontal
Marker 2 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 42 .02 dBwV VBL 10 Hz
122.7 dBuV 2.48350000 GHz SWT 12.5 s Unit dBuV
122
120 = B0+ fopt =43 45— sl |
2.48350000 GHz
110 Y1 [rT13 657.[73 dBuwV
2.46262B25 GHz
100
S0 TvIER 1MA
80
70 1
*’W“"‘V“‘\WM
o/ ]
—Dl/54 0B WV \
50~// \\_h
R ek
40
30
Fi1
22.7 |
Start 2.45 GHz S5 MHz~ Stop 2.5 GHz

Date: 15.AUG.2007 14:46:17
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7.5 PEAK POWER SPECTRAL DENSITY

LIMIT

1. According to §15.247(e), for digitally modulated systems, the power spectral density conducted
from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band
during any time interval of continuous transmission.

2. According to §15.247(f), the digital modulation operation of the hybrid system, with the
frequency hopping turned off, shall comply with the power density requirements of
paragraph (d) of this section.

Test Configuration

Spectrum
EUT —» Analyzer

TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.
Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

2. Set the spectrum analyzer as RBW = 3 kHz, VBW = 10 kHz, Span = 300 kHz, Sweep = 100 s
3.  Record the max reading.

4. Repeat the above procedure until the measurements for all frequencies are completed.
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TEST RESULTS

No non-compliance noted

Test Data

Test mode: IEEE 802.11b

Frequency PPSD Limit
Channel (MHz) (dBm) (dBm) Result
Low 2412 -1.46 PASS
Mid 2437 -1.79 8.00 PASS
High 2462 -2.46 PASS
Test mode: IEEE 802.11g
Frequency PPSD Limit
Channel (MHz) (dBm) (dBm) Result
Low 2412 -6.98 PASS
Mid 2437 -7.49 8.00 PASS
High 2462 -6.57 PASS
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Test Plot
IEEE 802.11b

PPSD (CH Low)
w5 Agilent 23:43:43 Aug 25, 2067 R T
Peak Power Spectral Density, b Mode Low Ch. Mkrl 2,418 805 3 GHz

Eef 26 dBm Atten 28 dB -1.46 dBm
#Peak
Log
18
dB/ 1

2? T I T Ty,

Ol
3.8
dBm

LoRw

H1 52
53 F3

E
=56k
Swp

Center 2.418 118 B GHz Span 300 kHz
#Res BH 3 kHz #JBH 18 kH=z #Sweep 106 s (1061 pts)

PPSD (CH Mid)
#5 Agilent 23:31:58 Aug 25, 2087 R T
Fzak Power Spectral Density, b Mode Mid Ch. Mkrl 2.435 182 8 GHz

Ref 26 dBm Atten 28 dB -1.79 dBm
#Peak

Log
18
dB/ 1

B et bt gt gt b i

DI
a0
dBm

LaAw

H1 52
53 FS

£
=56k
Swp

Center 2.434 968 B GHz Span 386 kHz
#Res BH 3 kHz #YBH 18 kHz #Sweep 100 5 (1061 prs)
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PPSD (CH High)
w5 Agilent 23:18:080 Aug 25, 2067 R T
Peak Power Spectral Density, b Mode High Ch. Mkrl 2.464 816 5 GH=z

Eef 26 dBm Atten 28 dB —2.46 dBm
#Peak
Log
18
dB/

Offst
o i TETT VY NUIE TV v e e
]}

3.8
dBm

LoRw

H1 52
53 F3

E
=56k
Swp

Center 2.463 938 B GHz Span 300 kHz
#Res BH 3 kHz #JBH 18 kH=z #Sweep 106 s (1061 pts)

IEEE 802.112 mode

PPSD (CH Low)
#5 Agilent 22:42:21 Aug 25, 2087 R T
Fzak Power Spectral Density, 9 Mode Low Ch. Mkrl 2.489 825 9 GHz

Ref 26 dBm Atten 28 dB -6.98 dBm
#Peak

Log
18
dB/
Offst

11 i

b 1 ! . | L <’T I FERTI 2 My
;5'8@ mYTE T WWMWWWMWMMWW R T
dBm
LaAw

H1 52
53 FS

£
=56k
Swp

Center 2,409 BAE B GHz Span 386 kHz
#Res BH 3 kHz #YBH 18 kHz #Sweep 100 5 (1061 prs)
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PPSD (CH Mid)

w5 Agilent 22:54:06 Aug 25, 2067 R T

Peak Power Spectral Density, g Mode Mid Ch. Mkrl 2.441 334 5 GHz
Eef 26 dBm Atten 28 dB -7.49 dBm
#Peak
Log
18
dB/
Offst
11 1
dB

P L T L e i AT L S A M

H1 52
53 F3

E
=56k
Swp

Center 2.441 338 B GHz Span 300 kHz
#Res BH 3 kHz #JBH 18 kH=z #Sweep 106 s (1061 pts)

PPSD (CH High)

5 Agilent 23:04:46 Aug 25, 2087 R T
Peak Power Spectral Density, g Mode Hiah Ch. Mikrl 2.465 BOE 9 GHz
Ref 26 dBm Atten 28 dB -6.57 dBm
#Peak
Log
18
dB/
Offst
11
dB ,

T
A L AT T D

1

H1 52
53 FS

£
=56k
Swp

Center 2.464 918 B GHz Span 386 kHz
#Res BH 3 kHz #YBH 18 kHz #Sweep 100 5 (1061 prs)
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7.6 SPURIOUS EMISSIONS
7.6.1 Conducted Measurement

LIMIT

According to §15.247(d), in any 100 kHz bandwidth outside the frequency bands in which the spread
spectrum intentional radiator in operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. 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) (see Section 15.205(c)).

Test Configuration

Spectrum
EUT ’ Analyzer
TEST PROCEDURE

Conducted RF measurements of the transmitter output were made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

Measurements are made over the 30MHz to 26 GHz range with the transmitter set to the lowest,
middle, and highest channels.

TEST RESULTS

No non-compliance noted
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Test Plot
IEEE 802.11b
CH Low
w5 Agilent 23:45:25 Aug 25, 2067 R T
Spurious, b Mode Low Ch. Mkrl 2.41 GHz
Ref 26 dBm Atten 28 dB 18.67 dBm
#Peak i
Log 0
18
dB/
Offst
11
dB
] |
75 o 2 4
4B py— T—
Lgfy N VP T O r%www frenbinihibodu o hih s
W1 32
Start 360 MHz Stop 26.80 GHz
#Res BH 100 kHz #\JBH 3008 kH=z Sweep 24582 5 (1801 pts)
Markear Trace Type ¥ Axig Amplitude
1 1 Freq 2.41 GHz 16.57 dEn
2 & Freg 458 MHz -47.78 dEm
3 €1 Freq 1.61 GHz -48.48 dBm
4 c1 Freq 7.25 GHz -51.66 dEm
CH Mid
w5 Agilent 23:33:41 Aug 25, 2067 R T
Spurious, b Mode Mid Ch. Mkrl 2.44 GHz
Ref 26 dBm Atten 28 dB 11.76 dBm
#Peak o
Log I
18
dB/
Offst
11
dB
]
78 |2 & 4
dBm
Lo i i-.qu vurmwwwwmmmwwmm
Lt
W1 32
Start 360 MHz Stop 26.80 GHz
#Res BH 100 kHz #\JBH 3008 kH=z Sweep 24582 5 (1801 pts)
Markear Trace Type ¥ Axig Amplitude
1 1 Freq 2.44 GHz 11.76 dEn
2 & Freg 478 MHz -50.85 dEm
3 €1 Freq 1.61 GHz -48.17 dBm
4 c1 Freq 3.25 GHz -53.68 dEm
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CH High

w5 Agilent 23:28:47  Aug 25, 2067
Spurious, b Mode High Ch.

Mkrl 2.46 GHz

Ref 28 dBm Atten 208 dB 163.38 dBm
#Peak 1
Log <
18
dB/
Offst
11
dB
]
-8.2 2 2 4
dBm 5
Lgfv ;I@ﬂliﬁj “"“““VI_M-#' ..WMWMWW*MMWMM L PNk iy
Y1 352
Start 360 MHz Stop 26.80 GHz
#Res BH 100 kHz #\JBH 3008 kH=z Sweep 24582 5 (1801 pts)
Markear Trace Type ¥ Axig Amplitude
1 (4] Freqg 2.46 GHz 1A.28 dBm
2 Cl> Freg 5EE MHz -51.28 dBm
3 1> Fraqg 1.64 GHz -5H.36 dBm
4 (4] Freqg 4,81 GHz -53.75 dBm
IEEE 802.11g
CH Low
#5 Agilent 22:45:88 Aug 25, 2087 R

Spurious, 9 Mode Low Ch.

Mkrl 2.41 GHz

Fef 26 dBm Atten 28 dB 5.86 dBm
#Peak
Log <1>
18
dB./
Offst
11
dB
ol
aé3.8 2 ) )
m prw
Lgﬂu ﬂf_‘. ' _,.FH? o MWWF’“ o 'WMMF‘M .W
V1 32
Start 38 MHz Stop 26.88 GHz
#Res B 106 kHz #\VEW 3688 kHz Sweep 2482 5 (1881 pts)
Markar Trace Typa ¥ Axig Amplitude

1 Cl> Freg 2.41 GHz C.808 dBm

2 1o Freq 1.61 GH=z -51.37 dBm

3 (6B Freq 1.85 GH=z -54.94 dBm

4 1y Freq 4.83 GH=z -5E.49 dBm
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CH Mid

w5 Agilent 22:55:25 Aug 25, 2067
Spurious, g9 Mode Mid Ch.

Fef 26 dBm Atten 28 dE

Mkrl 2.44 GHz
5.81 dBm

#Peak

Log S
18

dB/

Offst

11
dB

~13.9 2

dBm g:
W1 52

LoRw
Start 30 MHz
#Fes BH 188 kHz #\VBH 288 kHz

Stop 26.80 GHz
Sweep 24582 5 (1801 pts)

Markear Trace Type ¥ Axig Amplitude
1 (4] Freqg 2.44 GHz 5.81 dBEm
2 Cl> Freg 1.61 GHz -51.28 dBm
3 1> Fraqg 1.85 GHz -53.V6 dBm
4 (4] Freqg 4,52 GHz -59.69 dBm
CH High
w5 Agilent 23:06:13 Aug 25, 2067 R T
Spurious, 9 Mode High Ch. Mkrl 2.46 GHz
Ref 28 dBm Atten 208 dB 4,21 dBm
#Peak |
Loa p
18
dB/
Offst
11
dB
]
-15.3 2
dB = 4
) bl TR T e il i Tyl mac WA
Lgﬂu - A Lkl e o
Y1 352
Start 360 MHz Stop 26.80 GHz
#Res BH 100 kHz #\JBH 3008 kH=z Sweep 24582 5 (1801 pts)
Markear Trace Type ¥ Axig Amplitude
1 (4] Freqg 2.46 GHz 4.21 dBm
2 Cl> Freg 1.64 GHz -55.84 dBm
3 1> Fraqg 1.85 GHz -57.83 dBm
4 (4] Freqg 4,81 GHz -57.18 dBm
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LIMIT

l.

2.

According to §15.209(a), except as provided elsewhere in this Subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (nV/m) (m)
30-88 100* 3
88-216 150* 3
216-960 200* 3
Above 960 500 3

Remark: Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this Section shall not be located in the frequency bands 54-72
MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within these
frequency bands is permitted under other sections of this Part, e.g., Sections 15.231 and

15.241.

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

Frequency Field Strength Field Strength
(MHz) (nV/m at 3-meter) (dBpV/m at 3-meter)
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54
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Test Configuration

Below 1 GHz
Antenna
S tower
3m ‘ Bi-log
Voo

// antenna

ey v o

Spectrum
— % L analyzer
[ ' \ | |
v
Turntable 0.8m Im o
A ==
l | l ]
Reference ground plane J/
Above 1 GHz
Antenna
e tower
> 3m _—— Hom
EUT v d antenna
Spectrum
/ — analyzer
( J ‘
Turntabl
urntable | o Im h—
/ [ )58
~ Pre-amp ~ o OO
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TEST PROCEDURE
1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.

3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

6. Set the spectrum analyzer in the following setting as:
Below 1GHz:
RBW=100kHz / VBW=300kHz / Sweep=AUTO
Above 1GHz:
(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

7. Repeat above procedures until the measurements for all frequencies are complete.
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TEST RESULTS

No non-compliance noted

Below 1GHz

Operation Mode: Normal Link

Test Date:

October 3, 2007

Temperature: 25°C Tested by: Steven Young
Humidity: 55 % RH Polarity:  Ver./ Hor.
Frequency | Ant.Pol. | Reading |Correction Factor] Result Limit Margin Remarkl

(MHz) H/V) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
68.80 \Y% 57.45 -19.15 38.30 40.00 -1.70 Peak
107.60 \Y 50.19 -14.67 35.51 43.50 -7.99 Peak
125.38 v 46.92 -13.09 33.83 43.50 -9.67 Peak
151.25 v 48.82 -14.15 34.67 43.50 -8.83 Peak
240.17 v 52.29 -14.62 37.67 46.00 -8.33 Peak
374.35 \Y 45.05 -10.20 34.85 46.00 -11.15 Peak
70.42 H 45.84 -19.07 26.77 40.00 -13.23 Peak
144.78 H 42.47 -13.88 28.60 43.50 -14.90 Peak
240.17 H 47.62 -14.62 33.00 46.00 -13.00 Peak
374.35 H 41.81 -10.20 31.61 46.00 -14.39 Peak
500.45 H 39.70 -7.86 31.84 46.00 -14.16 Peak
959.58 H 35.91 -1.04 34.87 46.00 -11.13 Peak

Remark:

1. Measuring frequencies from 30 MHz to the 1GHz.

2. Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made
with an instrument using peak/quasi-peak detector mode.

3. Quasi-peak test would be performed if the peak result were greater than the quasi-peak
limit or as required by the applicant.

4. Measurements above show only up to 6 maximum emissions noted, or would be lesser,

with “ N/A 7 remark, if no specific emissions from the EUT are recorded (ie:

margin>20dB from the applicable limit) and considered that's already beyond the
background noise floor.

5. Margin (dB) = Remark result (dBuV/m) — Quasi-peak limit (dBuV/m).
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Above 1 GHz
Operation Mode: TX / IEEE 802.11b/ CH Low Test Date: August 15, 2007
Temperature: 30°C Tested by: Alan Fan
Humidity: 79% RH Polarity:  Ver./ Hor.
Measurement Distance at 1m Horizontal polarity
Freq. | Reading | AF Cable | Pre-amp | Dist | Filter | Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (dBpV) | (dB) @B) | @B) | (@B) | @BpV/m) | @BuV/m) | (dB) | (P/Q/A) | (Meter)
1199.98 | 54.26 25.30 3.18 37.31 9.50 | 0.00 35.93 74.00 -38.07 P 1.00
1199.98 | 42.90 25.30 3.18 37.31 9.50 | 0.00 24.57 54.00 -29.43 A 1.00
1607.85 | 52.45 27.34 3.77 36.86 | 9.50 | 0.00 37.20 74.00 -36.80 P 1.00
1607.85 | 43.00 27.34 3.77 36.86 | 9.50 | 0.00 27.75 54.00 -26.25 A 1.00
4824.07 | 66.75 34.52 6.32 36.60 | 9.50 | 0.35 61.84 74.00 -12.16 P 1.00
4824.07 | 54.36 34.52 6.32 36.60 | 9.50 | 0.35 49.45 54.00 -4.55 A 1.00
12058.78| 48.00 41.79 10.56 36.55 | 9.50 | 043 54.74 74.00 -19.26 P 1.00
12058.78( 34.17 41.79 10.56 36.55 | 9.50 | 043 40.91 54.00 -13.09 A 1.00
Measurement Distance at 1m Vertical polarity
Freq. | Reading | AF Cable | Pre-amp | Dist | Filter | Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (@BuV) | (dB) @B) | @B) | (@B) | (@BpV/m) | @BuV/m) | (dB) | (P/Q/A) | (Meter)
1200.00 | 55.65 25.30 3.18 37.31 | 9.50 | 0.00 37.32 74.00 -36.68 P 1.00
1200.00 | 46.78 25.30 3.18 37.31 | 9.50 | 0.00 28.45 54.00 -25.55 A 1.00
1608.15 | 53.33 27.34 3.77 36.86 | 9.50 | 0.00 38.08 74.00 -35.92 P 1.00
1608.15 | 43.55 27.34 3.77 36.86 | 9.50 | 0.00 28.30 54.00 -25.70 A 1.00
4823.98 | 69.85 34.52 6.32 36.60 | 9.50 | 0.35 64.94 74.00 -9.06 P 1.00
482398 | 57.52 34.52 6.32 36.60 | 9.50 | 0.35 52.61 54.00 -1.39 A 1.00
12058.31| 51.56 41.79 10.56 36.55 | 9.50 | 043 58.30 74.00 -15.70 P 1.00
12058.31| 38.27 41.79 10.56 36.55 | 9.50 | 043 45.01 54.00 -8.99 A 1.00
Remark:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp. Preamplifier gain, Filter: High Pass
Filter Insertion Loss (3.5GHz)
2. Spectrum analyzer setting P(Peak): RBW=I1MHz, VBW=I1MHz, A(Average):
RBW=I1MHz, VBW=10Hz
3. Dist: correction to extra plate reading to 3m specification distance Im measurement
distance = -9.5dB
4. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter — Dist, Margin = Level-Limit
5. The other emission levels were 20dB below the limit
6.  The test limit distance is 3M limit.
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Operation Mode: TX / IEEE 802.11b / CH Mid Test Date: August 19, 2007
Temperature: 31°C Tested by: Alan Fan
Humidity: 85 % RH Polarity:  Ver./ Hor.
Measurement Distance at 1m Horizontal polarity
Freq. | Reading AF Cable | Pre-amp | Dist | Filter Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (dBuV) (dB) (dB) @@B) | (@B) | (dBuV/m) | (dBpV/m) dB) | (P/Q/A) | (Meter)
1200.38 | 56.02 25.30 3.18 37.31 9.50 | 0.00 37.69 74.00 -36.31 P 1.00
1200.38 | 48.33 25.30 3.18 37.31 9.50 | 0.00 30.00 54.00 -24.00 A 1.00
1624.85 | 53.40 27.47 3.80 36.85 | 9.50 | 0.00 38.32 74.00 -35.68 P 1.00
1624.85 | 43.87 27.47 3.80 36.85 | 9.50 | 0.00 28.79 54.00 -25.21 A 1.00
4874.07 | 66.78 34.60 6.32 36.61 | 9.50 | 0.30 61.88 74.00 -12.12 P 1.00
4874.07 | 55.59 34.60 6.32 36.61 | 9.50 | 0.30 50.69 54.00 -3.31 A 1.00
7302.88 | 50.43 39.60 8.30 3692 | 9.50 | 0.84 52.75 74.00 -21.25 P 1.00
7302.88 | 39.20 39.60 8.30 3692 | 9.50 | 0.84 41.52 54.00 -12.48 A 1.00
12184.21| 46.85 41.99 10.52 36.49 | 9.50 | 0.39 53.77 74.00 -20.23 P 1.00
12184.21( 34.06 41.99 10.52 36.49 | 9.50 | 0.39 40.98 54.00 -13.02 A 1.00
Measurement Distance at 1m Vertical polarity
Freq. | Reading AF Cable | Pre-amp | Dist | Filter Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (dBuV) (dB) (dB) @@B) | (@B) | (dBuV/m) | (dBpV/m) (dB) | (P/Q/A) | (Meter)
1200.38 | 59.53 25.30 3.18 37.31 9.50 | 0.00 41.20 74.00 -32.80 P 1.00
1200.38 | 52.68 25.30 3.18 37.31 9.50 | 0.00 34.35 54.00 -19.65 A 1.00
1624.85 | 53.52 27.47 3.80 36.85 | 9.50 | 0.00 38.44 74.00 -35.56 P 1.00
1624.85 | 44.35 27.47 3.80 36.85 | 9.50 | 0.00 29.27 54.00 -24.73 A 1.00
4874.07 | 69.36 34.60 6.32 36.61 | 9.50 | 0.30 64.46 74.00 -9.54 P 1.00
4874.07 | 56.05 34.60 6.32 36.61 | 9.50 | 0.30 51.15 54.00 -2.85 A 1.00
7302.43 | 59.60 39.60 8.29 3692 | 9.50 | 0.84 61.92 74.00 -12.08 P 1.00
7302.43 | 45.84 39.60 8.29 36.92 | 9.50 | 0.84 48.16 54.00 -5.84 A 1.00
12184.21| 49.39 41.99 10.52 36.49 | 9.50 | 0.39 56.31 74.00 -17.69 P 1.00
12184.21( 36.79 41.99 10.52 36.49 | 9.50 | 0.39 43.71 54.00 -10.29 A 1.00
Remark:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter
Insertion Loss (3.5GHz)
2. Spectrum analyzer setting P(Peak): RBW=I1MHz, VBW=IMHz, A(Average): RBW=IMHz,
VBW=10Hz
3. Dist: correction to extra plate reading to 3m specification distance Im measurement distance =
-9.5dB
4. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter — Dist, Margin = Level-Limit
5. The other emission levels were 20dB below the limit
6.  The test limit distance is 3M limit.
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Operation Mode: TX / IEEE 802.11b / CH High Test Date: August 15, 2007
Temperature: 30°C Tested by: Alan Fan
Humidity: 79 % RH Polarity:  Ver./ Hor.

Measurement Distance at 1m Horizontal polarity

Freq. | Reading | AF Cable | Pre-amp | Dist | Filter | Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (dBpV) | (dB) @B) | @B) | (@B) | (@BpV/m) | @BuV/m) | (dB) | (P/Q/A) | (Meter)
1200.11 | 55.86 25.30 3.18 37.31 9.50 | 0.00 37.53 74.00 -36.47 P 1.00
1200.11 | 48.00 25.30 3.18 37.31 9.50 | 0.00 29.67 54.00 -24.33 A 1.00
4924.00 | 65.00 34.68 6.32 36.62 | 9.50 | 0.25 60.12 74.00 -13.88 P 1.00
4924.00 | 52.67 34.68 6.32 36.62 | 9.50 | 0.25 47.79 54.00 -6.21 A 1.00
737790 | 52.27 39.68 8.32 37.00 | 9.50 | 0.77 54.54 74.00 -19.46 P 1.00
737790 | 39.83 39.68 8.32 37.00 | 9.50 | 0.77 42.10 54.00 -11.90 A 1.00
12310.00{ 45.61 42.20 10.49 36.43 | 9.50 | 0.35 52.71 74.00 -21.29 P 1.00
12310.00{ 32.85 42.20 10.49 36.43 | 9.50 | 0.35 39.95 54.00 -14.05 A 1.00
Measurement Distance at 1m Vertical polarity
Freq. | Reading | AF Cable | Pre-amp | Dist | Filter | Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (@BpV) | (dB) @B) | @B) | (@B) | (@BpV/m) | @BuV/m) | (dB) | (P/Q/A) | (Meter)
1200.11 | 60.09 25.30 3.18 37.31 | 9.50 | 0.00 41.76 74.00 -32.24 P 1.00
1200.11 [ 52.80 25.30 3.18 37.31 | 9.50 | 0.00 34.47 54.00 -19.53 A 1.00
4924.08 | 69.35 34.68 6.32 36.62 | 9.50 | 0.25 64.47 74.00 -9.53 P 1.00
4924.08 | 56.12 34.68 6.32 36.62 | 9.50 | 0.25 51.24 54.00 -2.76 A 1.00
7377.69 | 59.68 39.68 8.32 37.00 | 9.50 | 0.77 61.95 74.00 -12.05 P 1.00
7377.69 | 45.86 39.68 8.32 37.00 | 9.50 | 0.77 48.13 54.00 -5.87 A 1.00
12310.00( 47.00 42.20 10.49 3643 | 9.50 | 0.35 54.10 74.00 -19.90 P 1.00
12310.00( 33.58 42.20 10.49 3643 | 9.50 | 0.35 40.68 54.00 -13.32 A 1.00
Remark:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp. Preamplifier gain, Filter: High Pass
Filter Insertion Loss (3.5GHz)
2. Spectrum analyzer setting P(Peak): RBW=I1MHz, VBW=I1MHz, A(Average):
RBW=I1MHz, VBW=10Hz
3. Dist: correction to extra plate reading to 3m specification distance Im measurement
distance = -9.5dB
4. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter — Dist, Margin = Level-Limit
5. The other emission levels were 20dB below the limit
6.  The test limit distance is 3M limit.
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Operation Mode: TX / IEEE 802.11g/ CH Low Test Date: August 17, 2007
Temperature: 33°C Tested by: Alan Fan
Humidity: 59 % RH Polarity:  Ver./ Hor.

Measurement Distance at 1m Horizontal polarity

Freq. | Reading | AF Cable | Pre-amp | Dist | Filter | Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (dBpV) | (dB) @B) | @B) | (@B) | (@BpV/m) | @BuV/m) | (dB) | (P/Q/A) | (Meter)
1200.00 | 55.82 25.30 3.18 37.31 9.50 | 0.00 37.49 74.00 -36.51 P 1.00
1200.00 | 47.00 25.30 3.18 37.31 9.50 | 0.00 28.67 54.00 -25.33 A 1.00
1607.91 | 50.75 27.34 3.77 36.86 | 9.50 | 0.00 35.50 74.00 -38.50 P 1.00
1607.91 | 38.80 27.34 3.77 36.86 | 9.50 | 0.00 23.55 54.00 -30.45 A 1.00
4825.85| 59.29 34.52 6.32 36.60 | 9.50 | 0.34 54.38 74.00 -19.62 P 1.00
4825.85 | 40.17 34.52 6.32 36.60 | 9.50 | 0.34 35.26 54.00 -18.74 A 1.00
12060.00{ 44.50 41.80 10.56 36.55 | 9.50 | 043 51.24 74.00 -22.76 P 1.00
12060.00{ 32.41 41.80 10.56 36.55 | 9.50 | 043 39.15 54.00 -14.85 A 1.00
Measurement Distance at 1m Vertical polarity
Freq. | Reading | AF Cable | Pre-amp | Dist | Filter | Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (@BpV) | (dB) @B) | @B) | (@B) | (@BpV/m) | @BuV/m) | (dB) | (P/Q/A) | (Meter)
1200.00 | 60.29 25.30 3.18 37.31 | 9.50 | 0.00 41.96 74.00 -32.04 P 1.00
1200.00 | 54.04 25.30 3.18 37.31 | 9.50 | 0.00 35.71 54.00 -18.29 A 1.00
1608.23 | 50.70 27.34 3.77 36.86 | 9.50 | 0.00 35.45 74.00 -38.55 P 1.00
1608.23 | 38.97 27.34 3.77 36.86 | 9.50 | 0.00 23.72 54.00 -30.28 A 1.00
4824.00 | 64.67 34.52 6.32 36.60 | 9.50 | 0.35 59.76 74.00 -14.24 P 1.00
4824.00 | 43.35 34.52 6.32 36.60 | 9.50 | 0.35 38.44 54.00 -15.56 A 1.00
12060.00( 45.32 41.80 10.56 36.55 | 9.50 | 043 52.06 74.00 -21.94 P 1.00
12060.00( 32.84 41.80 10.56 36.55 | 9.50 | 043 39.58 54.00 -14.42 A 1.00
Remark:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp. Preamplifier gain, Filter: High Pass
Filter Insertion Loss (3.5GHz)
2. Spectrum analyzer setting P(Peak): RBW=I1MHz, VBW=I1MHz, A(Average):
RBW=I1MHz, VBW=10Hz
3. Dist: correction to extra plate reading to 3m specification distance Im measurement
distance = -9.5dB
4. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter — Dist, Margin = Level-Limit
5. The other emission levels were 20dB below the limit
6.  The test limit distance is 3M limit.
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Operation Mode: TX / IEEE 802.11g/ CH Mid Test Date: August 19, 2007
Temperature: 31°C Tested by: Alan Fan
Humidity: 85 % RH Polarity:  Ver./ Hor.
Measurement Distance at 1m Horizontal polarity
Freq. Reading AF Cable Pre-amp Dist Filter Level Limit Margin Mark Height
(MHz) | (dBpV) | (dBuV) (dB) (dB) @@B) | (@B) | (dBuV/m) | (dBpV/m) dB) | (P/Q/A) | (Meter)
1200.38 | 55.95 25.30 3.18 37.31 9.50 | 0.00 37.62 74.00 -36.38 P 1.00
1200.38 | 48.60 25.30 3.18 37.31 9.50 | 0.00 30.27 54.00 -23.73 A 1.00
1624.60 | 51.00 27.47 3.80 36.85 | 9.50 | 0.00 35.92 74.00 -38.08 P 1.00
1624.60 | 40.30 27.47 3.80 36.85 | 9.50 | 0.00 25.22 54.00 -28.78 A 1.00
4869.71 | 58.50 34.59 6.32 36.61 | 9.50 | 0.30 53.60 74.00 -20.40 P 1.00
4869.71 | 39.92 34.59 6.32 36.61 | 9.50 | 0.30 35.02 54.00 -18.98 A 1.00
7303.99 | 50.23 39.60 8.30 3692 | 9.50 | 0.84 52.55 74.00 -21.45 P 1.00
7303.99 | 35.45 39.60 8.30 3692 | 9.50 | 0.84 37.77 54.00 -16.23 A 1.00
12185.00( 44.74 42.00 10.52 36.49 | 9.50 | 0.39 51.66 74.00 -22.34 P 1.00
12185.00( 33.69 42.00 10.52 3649 | 9.50 | 0.39 40.61 54.00 -13.39 A 1.00
Measurement Distance at 1m Vertical polarity
Freq. Reading AF Cable Pre-amp Dist Filter Level Limit Margin Mark Height
(MHz) | (dBpV) | (dBuV) (dB) (dB) @@B) | (@B) | (dBuV/m) | (dBpV/m) (dB) | (P/Q/A) | (Meter)
1200.38 | 60.23 25.30 3.18 37.31 9.50 | 0.00 41.90 74.00 -32.10 P 1.00
1200.38 | 54.37 25.30 3.18 37.31 9.50 | 0.00 36.04 54.00 -17.96 A 1.00
1624.60 | 53.45 27.47 3.80 36.85 | 9.50 | 0.00 38.37 74.00 -35.63 P 1.00
1624.60 | 41.85 27.47 3.80 36.85 | 9.50 | 0.00 26.77 54.00 -27.23 A 1.00
4876.05 | 63.21 34.60 6.32 36.61 | 9.50 | 0.29 58.32 74.00 -15.68 P 1.00
4876.05 | 42.46 34.60 6.32 36.61 | 9.50 | 0.29 37.57 54.00 -16.43 A 1.00
7318.27 | 54.83 39.62 8.30 36.94 | 9.50 | 0.83 57.14 74.00 -16.86 P 1.00
7318.27 | 38.13 39.62 8.30 36.94 | 9.50 | 0.83 40.44 54.00 -13.56 A 1.00
12185.00( 45.91 42.00 10.52 36.49 | 9.50 | 0.39 52.83 74.00 -21.17 P 1.00
12185.00( 32.85 42.00 10.52 3649 | 9.50 | 0.39 39.77 54.00 -14.23 A 1.00
Remark:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp. Preamplifier gain, Filter: High Pass Filter
Insertion Loss (3.5GHz)
2. Spectrum analyzer setting P(Peak): RBW=I1MHz, VBW=IMHz, A(Average): RBW=IMHz,
VBW=10Hz
3. Dist: correction to extra plate reading to 3m specification distance Im measurement distance =
-9.5dB
4. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter — Dist, Margin = Level-Limit
5. The other emission levels were 20dB below the limit
6.  The test limit distance is 3M limit.
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Operation Mode: TX / IEEE 802.11g/ CH High Test Date: August 19, 2007
Temperature: 31°C Tested by: Alan Fan
Humidity: 85 % RH Polarity:  Ver./ Hor.

Measurement Distance at 1m Horizontal polarity

Freq. | Reading | AF Cable | Pre-amp | Dist | Filter | Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (dBpV) | (dB) @B) | @B) | (@B) | (@BpV/m) | @BuV/m) | (dB) | (P/Q/A) | (Meter)
1200.34 | 55.60 25.30 3.18 37.31 9.50 | 0.00 37.27 74.00 -36.73 P 1.00
1200.34 | 48.24 25.30 3.18 37.31 9.50 | 0.00 29.91 54.00 -24.09 A 1.00
4926.00 | 57.57 34.68 6.32 36.62 | 9.50 | 0.24 52.69 74.00 -21.31 P 1.00
4926.00 | 39.13 34.68 6.32 36.62 | 9.50 | 0.24 34.25 54.00 -19.75 A 1.00
7379.79 | 49.20 39.68 8.32 37.00 | 9.50 | 0.77 51.47 74.00 -22.53 P 1.00
7379.79 | 34.52 39.68 8.32 37.00 | 9.50 | 0.77 36.79 54.00 -17.21 A 1.00
12310.00{ 44.25 42.20 10.49 36.43 | 9.50 | 0.35 51.35 74.00 -22.65 P 1.00
12310.00{ 33.01 42.20 10.49 36.43 | 9.50 | 0.35 40.11 54.00 -13.89 A 1.00
Measurement Distance at 1m Vertical polarity
Freq. | Reading | AF Cable | Pre-amp | Dist | Filter | Level Limit Margin | Mark | Height
(MHz) | (dBpV) | (@BpV) | (dB) @B) | @B) | (@B) | (@BpV/m) | @BuV/m) | (dB) | (P/Q/A) | (Meter)
1200.34 | 60.35 25.30 3.18 37.31 | 9.50 | 0.00 42.02 74.00 -31.98 P 1.00
1200.34 | 53.53 25.30 3.18 37.31 | 9.50 | 0.00 35.20 54.00 -18.80 A 1.00
4926.10 | 62.77 34.68 6.32 36.62 | 9.50 | 0.24 57.89 74.00 -16.11 P 1.00
4926.10 | 43.52 34.68 6.32 36.62 | 9.50 | 0.24 38.64 54.00 -15.36 A 1.00
737737 | 53.81 39.68 8.32 37.00 | 9.50 | 0.77 56.08 74.00 -17.92 P 1.00
737737 | 38.65 39.68 8.32 37.00 | 9.50 | 0.77 40.92 54.00 -13.08 A 1.00
12310.00( 45.05 42.20 10.49 3643 | 9.50 | 0.35 52.15 74.00 -21.85 P 1.00
12310.00( 32.84 42.20 10.49 3643 | 9.50 | 0.35 39.94 54.00 -14.06 A 1.00
Remark:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp. Preamplifier gain, Filter: High Pass
Filter Insertion Loss (3.5GHz)
2. Spectrum analyzer setting P(Peak): RBW=I1MHz, VBW=I1MHz, A(Average):
RBW=I1MHz, VBW=10Hz
3. Dist: correction to extra plate reading to 3m specification distance Im measurement
distance = -9.5dB
4. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter — Dist, Margin = Level-Limit
5. The other emission levels were 20dB below the limit
6.  The test limit distance is 3M limit.
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7.7 POWERLINE CONDUCTED EMISSIONS

LIMIT

According to §15.207(a), except as shown in paragraphs (b) and (c) of this section, for an
intentional radiator that is designed to be connected to the public utility (AC) power line, the
radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the following table,
as measured using a 50 pH/50 ohms line impedance stabilization network (LISN). Compliance
with the provisions of this paragraph shall be based on the measurement of the radio frequency
voltage between each power line and ground at the power terminal. The lower limit applies at the
boundary between the frequency ranges.

Frequency Range (I&gllllitvs)
(MHz)
Quasi-peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50to 5 56 16
5to 30 60 0

* Decreases with the logarithm of the frequency.

Test Configuration

See test photographs attached in Appendix II for the actual connections between EUT and
support equipment.

TEST PROCEDURE
1. The EUT was placed on a table, which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

3. Repeat above procedures until all frequency measured were complete.
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TEST RESULTS

The initial step in collecting conducted data is a spectrum analyzer peak scan of the measurement
range. Significant peaks are then marked as shown on the following data page, and these signals
are then quasi-peaked.

Test Data
Operation Mode: Normal Link Test Date: October 5, 2007
Temperature: 25°C Tested by: Snake Shan
Humidity: 55% RH
F QP AV Corr. QP AV QP AV QP AV
(Ni‘glz. ) Reading | Reading factor Result Result Limit Limit Margin | Margin | Note

(dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)

0.195 39.660 | 37.620 0.115 39.775 | 37.735 | 63.821 53.821 | -24.046 |-16.086| LI

0.325 38.480 | 36.780 0.064 38.544 | 36.844 | 59.578 | 49.578 | -21.034 (-12.734| L1

0.458 36.160 | 34.600 0.015 36.175 | 34.615 | 56.729 | 46.729 | -20.553 |-12.113| L1

0.655 33.540 | 31.600 0.000 33.540 | 31.600 | 56.000 | 46.000 | -22.460 (-14.400| L1
0.915 31.950 | 29.580 0.000 31.950 | 29.580 | 56.000 | 46.000 | -24.050 (-16.420| L1
1.704 37.030 | 34.440 0.007 37.037 | 34.447 | 56.000 | 46.000 | -18.963 |(-11.553| L1

0.328 34.170 | 32.860 0.063 34.233 | 32.923 | 59.502 | 49.502 | -25.269 [-16.579| L2
0.458 33.130 | 31.780 0.015 33.145 | 31.795 | 56.729 | 46.729 | -23.583 (-14.933| L2
0.722 31.520 | 30.250 0.000 31.520 | 30.250 | 56.000 | 46.000 | -24.480 |(-15.750| L2
0.915 31.030 | 29.740 0.000 31.030 | 29.740 | 56.000 | 46.000 | -24.970 [-16.260| L2
1.704 34.080 | 32.710 0.007 34.087 | 32.717 | 56.000 | 46.000 | -21.913 [-13.283| L2
2.289 32.430 | 27.810 0.019 32.449 | 27.829 | 56.000 | 46.000 | -23.551 (-18.171| L2

Remark:

1. Measuring frequencies from 0.15 MHz to 30MH:z.

2. The emissions measured in frequency range from 0.15 MHz to 30MHz were made with
an instrument using Quasi-peak detector and average detector.

3. The IF bandwidth of SPA between 0.15MHz and 30MHz was 10 kHz, the IF bandwidth
of Test Receiver between 0.15MHz and 30MHz was 9 kHz,;

4. LI = Line One (Live Line) / L2 = Line Two (Neutral Line)
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Test Plots
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APPENDIX I
RADIO FREQUENCY EXPOSURE

LIMIT

According to §15.247(1), systems operating under the provisions of this section shall be operated in a
manner that ensures that the public is not exposed to radio frequency energy levels in excess of the

Commission's guidelines. See § 1.1307(b)(1) of this chapter.

EUT Specification

EUT

802.11g Wireless Cable/DSL Internet Gateway w/USB Printer Port

Frequency band (Operating)

|X| WLAN: 2.412GHz ~ 2.462GHz

|:| WLAN: 5.18GHz ~ 5.32GHz / 5.50GHz ~ 5.70GHz
I:' WLAN: 5.745GHz ~ 5.825GHz

[ ] Others

Device category

[ ] Portable (<20cm separation)
<] Mobile (>20cm separation)
[ ] Others

Exposure classification

[ ] Occupational/Controlled exposure (S = 5mW/cm®)
General Population/Uncontrolled exposure
(S=1mW/cm?)

Antenna diversity

X

D Single antenna

[] Multiple antennas
[ ] Tx diversity
[ ] Rx diversity
[ ] Tx/Rx diversity

Max. output power

IEEE 802.11b: 22.96 dBm (197.70mW)
IEEE 802.11g: 18.58 dBm (72.11mW)

Antenna gain (Max)

1.8 dBi (Numeric gain: 1.51)

Evaluation applied

X] MPE Evaluation
[ ] SAR Evaluation
[ ] NA

Remark:

gain.)

compliance.

would be larger.

1. The maximum output power is 22.96dBm (197.70mW) at 2412Hz (with 1.5 1 numeric antenna

2. DTS device is not subject to routine RF evaluation; MPE estimate is used to justify the

3. For mobile or fixed location transmitters, no SAR consideration applied. The maximum
power density is 1.0 mW/cm® even if the calculation indicates that the power density

TEST RESULTS

No non-compliance noted.
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Calculation

Given FE=

V30x PxG & S- 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:

_30xPxG
3770d*

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

Yields

30x(P/1000)x G
S = .
3770 (d /100)

=0.0796x % Equation 1
d

Where d = Distance in cm
P = Power in mW
G = Numeric antenna gain
S = Power density in mW / cm’

Maximum Permissible Exposure

EUT output power = 197.70mW
Numeric antenna gain = 1.51
Substituting the MPE safe distance using d = 20 cm into Equation 1:
Yields
§=0.000199x PxG
Where P = Power in mW

G = Numeric antenna gain
S = Power density in mW / cm’
> Power density = 0.0594 mW / cm’

(For mobile or fixed location transmitters, the maximum power density is 1.0 mW/cm® even
calculation indicates that the power density would be larger.)
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