Compliance Certification Services Inc.
Report No. © 90106405-RP1 FCCID : HIOCDR-905 Date of Issue: January 22, 2009

\CCS

FCC 47 CFR PART 15 SUBPART C AND ANSI C63.4: 2003
TEST REPORT
For
11n Download Server Router
Model Number: CDR-905

Brand Name: CNet

Issued for

CNet Technology Inc.

No. 15, Park Avenue II, Hsinchu Science Park, Hsin-Chu City, Taiwan, R.O.C.

Issued by

Compliance Certification Services Inc.
Tainan Lab.

No. 8, Jiu Cheng Ling, Jiaokeng Village,Sinhua
Township, Tainan Hsien 712, Taiwan R.O.C.
TEL: 886-6-580-2201
FAX: 886-6-580-2202

Note: This report shall not be reproduced except in full, without the written approval of Compliance
Certification Services Inc. Ltd. This document may be altered or revised by Compliance Certification
Services Inc. personnel only, and shall be noted in the revision section of the document

Total Page: 123

Page 1



Compliance Certification Services Inc.

\CCS

Report No. © 90106405-RP1 FCCID : HIOCDR-905 Date of Issue: January 22, 2009
REVISION HISTORY
Rev. Issue Date Revisions Effect Page Revised By
00 January 22, 2009 Initial Issue ALL Leah Peng

Page 2



Compliance Certification Services Inc.
Report No. © 90106405-RP1 FCCID : HIOCDR-905 Date of Issue: January 22, 2009

\CCS

TABLE OF CONTENTS

1. TEST REPORT CERTIFICATION.......ciiiiiiiiiiiiteeeeetese ettt 4
2. EUT DESCRIPTION ...ttt ettt ettt ettt e st esbe e e snee e 5
2.1 DESCRIPTION OF EUT & POWER.......cc.iooiiiiiiiiiiecteeeecteeeeeet et 5
3. DESCRIPTION OF TEST MODES ..ottt 7
4. TEST METHODOLOGY ..ottt ettt ettt e sabe e e s e e siaee e 8
5. FACILITIES AND ACCREDITATIONS ...ttt 8
STFACILITIES ..ottt ettt ettt st ettt sb e et sbe et e be et et e sueeaenaeemeens 8
S2ZEQUIPMENT ..ottt ettt ettt st ettt et sb e et s bt et e bt st ettt saeetenaeeneens 8
5.3 LABORATORY ACCREDITATIONS LISTINGS .....c.cooiiiiiiririeieneeiceeeetenieeeeste e 8
5.4 TABLE OF ACCREDITATIONS AND LISTINGS......coiioieiiririenieneetene ettt s 9
6. CALIBRATION AND UNCERTAINTY ..cottriiiiiniiiieienieeteenieetentesie ettt sttt esee b sve e v eaeen 10
6.1 MEASURING INSTRUMENT CALIBRATION ......ccccooiiiiiiniieieieeeereneerenre et 10
7. SETUP OF EQUIPMENT UNDER TEST ....c.cooiiiiiiiiieiteeeteee et 11
7.1 SETUP CONFIGURATION OF EUT ....c.ooiiiiiiiiiiiiiitece e 11
7.2 SUPPORT EQUIPMENT ..ottt e e 11
7.3 EUT OPERATING CONDITION ......oooiiiiiiiiiiieiiieieiteeeie et 12
8. APPLICABLE LIMITS AND TEST RESULTS.....ooiiiiieeeeeeete ettt 13
8.1 6DB BANDWIDTH ..ottt ettt st ettt et ne st e 13
8.299% BANDWIDTH......cc.eoiiiiiiiiiieeect ettt sttt st sr e st s 24
8.3 MAXIMUM PEAK OUTPUT POWER .......cccciiiiiiiiiiiiie et 34
8.4 MAXIMUM PERMISSIBLE EXPOSURE .......c.cccoiiiiiiiiniiiinenieteneeeert et 46
8.5 POWER SPECTRAL DENSITY ..ottt ettt sne s e 48
8.7 CONDUCTED SPURIOUS EMISSION ......ccoitiiiitiiieientintetenieeeere et eresaesreeresre e ne e esne e 58
8.8 RADIATED EMISSIONS ...ttt ettt st sn e st sre s s 67
8.9 POWERLINE CONDUCTED EMISSIONS .......ooiiiiiiiiinieteneceett ettt 113
9. ANTENNA REQUIREMENT ..ottt 119
9.1 STANDARD APPLICABLE.....c.ciiiiiiiteteteteetee ettt sttt 119
9.2 ANTENNA CONNECTED CONSTRUCTION ....cccccoiiiiiiiiiiiienienieeeeeeteereenieesiee e 119
APPENDIX SETUP PHOTOS ...ttt ettt 120

Page 3



Compliance Certificaion Services Ine.
Reaport Mo, @ 20108405-FEF1 FCCID  [IDCDR-205 Date of Ismue: Tamany L2, 2009

1. TEST REPORT CERTIFICATION

Applicant » CHet Technology [ne.

Ad dress + Moo 15, Patk Averme Il Haincln Seience Park, Hein-Cln City, Tataran,
ROC.

Manufacture » CHet Technology [ne.

Address + Moo 15, Patk Averme Il Haincln Seience Park, Hein-Cln City, Tataran,
RO.C.

Equipment Under Test + 110D ownload Server Rowuter

Model Mumher s CDR-205
Brand MName v CHet
Date of Test = Jatmary 7, 2009 ~ Jasary 15, 20089

APPLICABLE STANDARD

STANDARD TEST RESULT

FCOO Part 15 Bubpart © ;2006 AND

No note compliance noted
ANIICAE3 42003

Approved hy: Reviewed hy:
*-__f___,___
o el ak
- -_.__.L.E:_.-' ||___'f:-.!"L- L |'z-'|_
Jeter Wu EricYang
mectof W atia et Setdor Engineer
Compliance Certifications erwices Ine. Compliance Certificaion Services Ine.
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2. EUT DESCRIPTION
2.1 DESCRIPTION OF EUT & POWER

Product Name

11n Download Server Router

Model Number

CDR-905

Brand Name

CNet

Frequency Range

IEEE 802.11b/g, 802.11n HT20 (DTS Band):2412MHz~2462MHz IEEE
802.11n HT40 (DTS Band):2422MHz~2452MHz

Transmit Power
(ERP)

IEEE 802.11b Mode : 16.14dBm (DTS Band) (41.115 mW)
IEEE 802.11g Mode : 15.84dBm (DTS Band) (38.371 mW)
IEEE 802.11n HT20 Mode : 16.09dBm (DTS Band) (40.644 mW)

IEEE 802.11n HT40 Mode : 16.02dBm (DTS Band) (39.994 mW)

Channel Spacing IEEE 802.11b/g, 802.11n HT20/HT40: 5MHz

IEEE 802.11b/g, 802.11n HT20:11 Channels

Channel Number 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

Transmit Data Rate e e e 00 110 HT20 - 150 Mbps

IEEE 802.11n HT40 : 300 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)

Frequency Selection | By software / firmware

Two antennas

Model: WSS006

Antenna Type Connector: RP-SMA(M)(Silver)
Type: Dipole

Antenna Gain: 2.27 dBi

Power source Powered from adapter

Adapter (1):
AMIGO
LT.E. POWER SUPPLY
Model: AMS2-0501500FU
Input: 100-240Vac, 50/60Hz, 0.5A
Output: 5Vdc, 1.5A
Adapter (2):
LB
LT.E. POWER SUPPLY
Model: M2-12USGO5R-A
Input: 100-240Vac, 0.5A, 50-60Hz
Output: 5Vdc, 2.5A

Temperature Range 0 ~+55°C

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: IIOCDR-905 filing to comply with Section
15.207,15.209 and 15.247 of the FCC Part 15, Subpart C Rules.
3. For more details, please refer to the User’s manual and External photo of the EUT.
4. To add series models and two iron plates are for business necessary, just for marketing purpose
only. The different of the each model is shown as below:
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Multiple Listing:

Company Name/ Address Brand name Model Product Name

Without USB port

E-TOP Network Technology Inc.
No. 82, Gongye 2nd Rd., Tainan City ETOP BR760n 11n Broadband Router
70955, Taiwan, R.O.C.

Amigo Technology Inc.
1F, No. 333, Sec. 1, Ti-Ding BLVD., Amigo BR760n 11n Broadband Router
NeiHu, Taipei 114, Taiwan

CWR-905,
WR-905,
WR-100N,
WR-95N,
WR-900N,
BR-100N,
BR-95N,
BR-900N

CNet Technology Inc.
No. 15, Park Avenue II, Hsinchu Science CNet
Park, Hsin-Chu City, Taiwan, R.O.C.

11n Broadband Router

Sapido Technology Inc.
No. 383., Sec. 2, Minsheng Rd., West Sapido RB1402 11n Broadband Router
Central District Tainan 700, Taiwan, R.O.C.

With USB port

E-TOP Network Technology Inc.
No. 82, Gongye 2nd Rd., Tainan City ETOP DR768n 11n Download Server Router
70955, Taiwan, R.O.C.

Amigo Technology Inc.
1F, No. 333, Sec. 1, Ti-Ding BLVD., Amigo DR768n 11n Download Server Router

NeiHu, Taipei 114, Taiwan

CDR-905,
CNet Technology Inc. DR-905,
No. 15, Park Avenue II, Hsinchu Science CNet DR-100N, 11n Download Server Router
Park, Hsin-Chu City, Taiwan, R.O.C. DR-95N,
DR-900N
Sapido Technology Inc. gg:g
No. 383., Sec. 2, Minsheng Rd., West Sapido ’ 11n Download Server Router
o . ; GR1412,
Central District Tainan 700, Taiwan, R.O.C. GR1422
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3. DESCRIPTION OF TEST MODES

The EUT is a 802.11n Download Server Router. It has one transmitter chain and two receiver
chain (1x2 configurations). The 1x2 configuration is implemented with one outside chain (Chain

0).

The RF chipset is manufactured by Realtek 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 2462 MHz.
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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
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
Taiwan Accreditation Foundation for the specific scope of accreditation under Lab Code: 1109
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
TAF or any agency of the Government. In addition, the test facilities are listed with Federal

Communications Commission (registration no: TW-1037 and 455173).
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5.4 TABLE OF ACCREDITATIONS AND LISTINGS

Country | Agency Scope of Accreditation Logo
USA FCC 3/10 meter Open Area Test Sites to perform FCC Part 15/18 c
measurements
455173
TW-1037
3/10 meter Open Area Test Sites and conducted test sites to VCCI
Japan VCCI .
perform radiated/conducted measurements
C-2882
R-2635
CISPR 11, FCC METHOD-47 CFR Part 18, EN 55011,
CNS 13803, CISPR 14, EN 55014, CNS 13783-1, CISPR (
Taiwan | TAF |22, EN 55022, VCCI, FCC, Method-47 CFR Part 15 Subpart [ize-gms . W )
B, CNS 13438 T
£ 5.\
&
Taiwan | BSMI |CNS 13438, CNS 13439, CNS 13783-1
SL2-IN-E-0039
SL2-R1/R2-0039
SL2-A1-E-0039
11
Canada Igdusgy RSS210, Issue 7 Cﬂl lﬂdﬂ
ahada IC 2324H-1

* No part of this report may be used to claim or imply product endorsement by TAF or any agency of the US
Government.
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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.
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7. SETUP OF EQUIPMENT UNDER TEST
7.1 SETUP CONFIGURATION OF EUT

D
B C
Flash
Note Book E.U.T.
A
Adapter
Note Book
7.2 SUPPORT EQUIPMENT
No. Product Manufacturer Model No. Certify No. Signal cable
1 Note Book HP CNS 6000 CNTPP2090 [Power cable, unshd, 1.6m
2 Note Book IBM ThinkPad2888 |DoC Power cable, unshd, 1.6m
3 USB Disk Kingston DPI/512 DoC N/A (2 pes.)
No. ([Signal cable description
A Power Cable Unshielded, 1.6m, 1 pcs.
B LAN Cable Unshielded, 1.6m, 1 pcs.
C LAN Cable Unshielded, 1.2m, 3 pcs.
D LAN Cable Unshielded, 10m, 1 pcs.

EMARK:
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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7.3 EUT OPERATING CONDITION

RF Setup
1. Before connecting power press reset key, 10 seconds after transmit power unlock reset key.
2. Enter DOS under the environment of release-V2-0 materials are inserted, carried out batch shelf. Put
first.
3. Carry out MP test.exe.
4. Set b/g/n mode, 10n TX/RX, channel bandwidth, data rate, transmit power.
5. Start to test.
(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 TX)
6.5Mbps (IEEE 802.11n HT40 mode, chain 0 TX)

Power control mode

Target Power: IEEE 802.11b Channel Low (2412MHz) = 11 (Chain 0)
IEEE 802.11b Channel Middle (2437MHz) = 11 (Chain 0)
IEEE 802.11b Channel High (2462MHz) = 11 (Chain 0)

Target Power: IEEE 802.11g Channel Low (2412MHz) = 11 (Chain 0)
IEEE 802.11g Channel Middle (2437MHz) = 11 (Chain 0)
IEEE 802.11g Channel High (2462MHz) = 11(Chain 0)

Target Power: IEEE 802.11n HT20 Channel Low (2412MHz) = 11 (Chain 0)
IEEE 802.11 n HT20 Channel Middle (2437MHz) = 11 (Chain 0)
IEEE 802.11 n HT20 Channel High (2462MHz) = 11 (Chain 0)

Target Power: IEEE 802.11n HT40 Channel Low (2422MHz) = 11 (Chain 0)
IEEE 802.11 n HT40 Channel Middle (2437MHz) = 11 (Chain 0)
IEEE 802.11 n HT40 Channel High (2452MHz) = 11 (Chain 0)

(2) RX Mode :
Start RX

5. All of the function are under run.
6. Start test.

Normal Link Setup

1 . Set up all computers like the setup diagram.

2. All of the function are under run.

3. Notebook PC (2) ping 192.168.0.10 —t to Notebook PC (1).

4. Notebook PC (1) ping 192.168.0.20 —t to Notebook PC (2).

5. Notebook PC (1) ping 192.168.0.50 —t to Wireless Access Point (3)
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 500kHz

TEST EQUIPMENTS

Name of Equipment | Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer R&S FSEM 829054/017 APR. 14,2009
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 100 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 (One TX)

Channel Frequency | 6dB Bandwidth Minimum Limit .
Channel Pass / Fail
(MHz) (kHz) (kHz)
Low 2412 10120 500 PASS
Middle 2437 10115 500 PASS
High 2462 10114 500 PASS
NOTE : 1. At finial test to get the worst-case emission at1 1Mbps.

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 (One TX)
Channel Frequency 6dB Bandwidth Minimum Limit .
Channel Pass / Fail
(MHz) (kHz) (kHz)
Low 2412 16633 500 PASS
Middle 2437 16643 500 PASS
High 2462 16638 500 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 (One TX)

Channel Frequency 6dB Bandwidth Minimum Limit .
Channel Pass / Fail
(MHz) (kHz) (kHz)
Low 2412 17835 500 PASS
Middle 2437 17829 500 PASS
High 2462 17833 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 6.5Mbps.

IEEE 802.11n HT40 mode (One TX)

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.

Channel Frequency 6dB Bandwidth Minimum Limit
Channel Pass / Fail
(MHz) (kHz) (kHz)
Low 2422 36472 500 PASS
Middle 2437 36482 500 PASS
High 2452 36474 500 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.
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6dB BANDWIDTH (802.11b MODE)

CH Low ( 802.11b MODE) -Chain 0
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.01 dB VBW 100 kHz
118.7 dBuv 10.12024048 MHz SWT 12.5 ms Unit dBuV
118
11.7 B Offag¢t
|
YOEST 10822 EE
I
L D2 [102.24 HBupV 'MM'
100 V\L
30 J
1MAX / \ 1MA
80
70 \
. J’N\ /w\
- rmv/ \ U \\VM‘H
WA Mgl
40
30
18.7
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 14.JAN.2009  16:19:45
CH Mid ( 802.11b MODE) -Chain 0
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.00 dB VBW 100 kHz
118.7 dBuv 10.11587546 MHz SWT 12.5 ms Unit dBuv
118
11.7 B Offagt
|
V0T 10855 o84
I
L 02 [102.66 HBuV "MM!
100 \M
30
1MAX [/I \\ 1MA
80
70 \
60 J/}U\ \jm\‘\\
mﬂ Y
5DW/"" Y| v “\"*w
40
30
18.7
Center 2.437 GHz 3 MHz/ Span 50 MHz
Date: 14.JAN.2009  16:20:51
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CH High ( 802.11b MODE) -Chain 0

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.056 dB VBW 100 kHz

118.7 dBuV 10.11487541 MHz SHT 12.5 ms Unit dBuV
118

11.7 @B Offsg

—

110—!_)1 O3 T at

il
——2D2 [103.12 HBuV "MM‘

100 A W
30

1MAX / \\ 1MA
80

70

1A I i

40
30
18.7!
Center 2.462 GHz 9 MHz, Span 50 MHz
Date: 14.JAN.2003 16:21:38
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6dB BANDWIDTH (802.11g MODE)
CH Low ( 802.11g MODE) -Chain 0

Delta L [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 1.41 dB VBH 100 kHz
118.7 dBuv 16.63326653 MHz SWT 12.5 ms Unit dBuv
T ok
. S¢
|
110
LOD=5+—99~F+—bp
D2 [B3.51 dpuy : Nww\;
30
1MAX \ 1MA

80 /

L/ N
N T,

't )

40
30
18.7!
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 14.JAN.2008  16:26:54
CH Mid ( 802.11g MODE) -Chain 0
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.76 dB VBW 100 kHz
118.7 dBuv 16.64352485 MHz SWT 12.5 ms Unit dBuv
118
11.7 @B Offsgt
|
110
100-B4+—B88-B85—=8
D2 [84.05 dpuV W{NN‘ "\Mm%
30
1MAX / \ 1MA
80 / \

| I

40
30
18.7
Center 2.437 GHz 3 MHz/ Span 50 MHz
Date: 14.JAN.2009 16:27:46
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CH High ( 802.11g MODE) -Chain 0

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.61 dB VBW 100 kHz
118.7 dBuV 16.63845142 MHz SWT 12.5 ms Unit dBuv
e 11.7 B Offsgt
. S¢
|
110
joppRL 00l 53 4R >
D2 [84.53 dBuV *’/MM M
. ! t
1MAX / \ 1MA
80 / \

. i ",

40
30
18.7!
Center 2.462 GHz 9 MHz, Span 50 MHz
Date: 14.JAN.2009 16:28:43
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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 1.68 dB VBW 100 kHz
118.7 dBuv 17.83567134 MHz SWT 12.5 ms Unit dBuV
118
11.7 @B Offsgt
|
110
100 p=B4—S5—4—dBtt
D2 [83.64 dpuV y W
a0 i }
1MAX ) \1 1MA
80
1]
70 // \11\(\
60 7 \\‘\w
50 ‘J:/‘,’Vw
Wuf ”«%
40
30
18.7
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 14.JAN.2003 16:28:36
CH Mid ( 802.11n HT20 MODE)-Chain 0
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.68 dB VBW 100 kHz
118.7 dBuv 17.82846851 MHz SWT 12.5 ms Unit dBuV
118
11.7 @B Offsgt
|
110
100=B4+—589-=3—Br
——D2 83.73 dpuV N
30
1MAX 1MA
80 1]
70 // H\\\\\
60 /NJJJ
EDW“‘M %M
40
30
18.7
Center 2.437 GHz 3 MHz/ Span 50 MHz
Date: 14.JAN. 2003 16:30:35
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CH High ( 802.11n HT20 MODE)-Chain 0

Delta 1 [T1] RBW 100 kHz  RF Att 10 ¢B
Ref Lvl 1.79 dB VBW 100 kHz
118.7 dBuv 17.83365245 MHz ST 12.5 ms Unit dBuv
T T B ok
. S¢
||
110
(on21_100l.85 cBl -
| 1
L 02 [94.85 dpuv WYW W‘T
90
1MAX ) \ 1MA
80 o

. / \

Y k
M’MW M/w

40
30
18.7!
Center 2.462 GHz 9 MHz, Span 50 MHz
Date: 14.JAN.2009 16:31:35
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\CCS

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 0.82 dB VBW 100 kHz
118.7 dBuv 36.47234583 MHz SWT 25 ms Unit dBuv
e 11.7 B Offset
. Se
.
110
100
01 96.8 dBuv -
1 M«\] m%\
gof—=L2 30.9 dBLV W : :
1MAX \ 1MA

80

|

) )

. 0 v\
W \

50 My

40

30

Center 2.422 GHz 10 MHz/ Span 100 MHz

Date: 14.JAN.2003  16:32:55

CH Mid ( 802.11n HT40 MODE)-Chain 0

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.48 dB VBW 100 kHz

118.7 dBuv 36.48235141 MHz SWT 25 ms Unit dBuV
118

11.7 @B Offs¢

—

110

100

D1 S7.21 dBuVv

1 Ay 1 1
——D2 91.21 dpuV YﬂWMWN

\ 1MA
70

. 1y i)\
R

30

1MAX
80

40
30
18.7
Center 2.437 GHz 10 MHz~ Span 100 MHz
Date: 14.JAN.2009 16:33:57
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\CCS

CH High ( 802.11n HT40 MODE)-Chain 0

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.74 dB VBW 100 kHz
118.7 dBuV 36.47451254 MHz SWT 25 ms Unit dBuV
e 11.7 @B Offsegt
. s¢
|
110
100

D1 97.[43 dBuVv

1 1
| 02 5149 dpwy W

\ 1MA
70

. f A
Rk oy

30

1MAX
80

5D '«llll
40
30
18.7!
Center 2.452 GHz 10 MHz, Span 100 MHz
Date: 14.JAN.2003 16:34:56
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8.299% 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 APR. 14, 2009
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 (One TX)

Channel Frequency 99% Occupied power bandwidth
Channel (MHz) (MHz)
Chain 0
Low 2412 14.529
Middle 2437 14.529
High 2462 14.529

IEEE 802.11g mode (One TX)

Channel Frequency 99% Occupied power bandwidth
Channel (MHz) (MHz)
Chain 0
Low 2412 16.833
Middle 2437 16.933
High 2462 16.933

IEEE 802.11n HT20 mode (One TX)

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

IEEE 802.11n HT40 mode (One TX)

Channel Frequency 99% Occupied power bandwidth
Channel (MHz) (MHz)
Chain 0
Low 2422 35.871
Middle 2437 35.871
High 2452 35.871
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99% BANDWIDTH ( 802.11b MODE)
CH Low ( 802.11b MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref Lvl 110.18 dBuV VBW 1 MHz
118.7 dBuv 2.41114830 GHz SWT 5 ms Unit dBuV
118
11.7 @B Of fset MEIREN 110,18 oBuV| g
! 2.41114830 GHz

110 4
M’V"U"W\AM 0Pg 1452905812 MHz
vT] [T1] 95.p3 dBuv
100 - ‘U UA > e
vid [T1] 95.p9 dBuv
a0 2. 419364473 GHz
1MAX f/l \\ 1MA

80

| [
]

50
40
30
18.7
Center 2.412 GHz 9 MHz/ Span 50 MHz
Date: 14.JAN.2009  17:35:10
CH Mid ( 802.11b MODE-Chain 0 )
Marker 1 [T1] RBW 300 KHz RF Att 10 dB
Ref Lvl 110.73 dBuV VBW 1 MHz
118.7 dBuV 2.43614830 GHz SWT 5 ms Unit dBuV
118
11.7 pB Offset YT 110.[73 dBuvV
1 “
. vl, 2. 43614830 GHz

MN\N"“" ""V\'\/\M 0Ps 4.52905p12 MHz
VT [T1] 55.47 dBuv
100 A A ; "
T U \‘ 2 LA ZJ0o0J0T7 o
VT [T1) 85.p9 dBuY

a 2. 444361473 GHz
1MAX /“ \\ 1MA

80

60 ) 1

5DW

40

30

Center 2.437 GHz 5 MHz/ Span 50 MHz

Date: 14.JAN. 2003 17:35:34
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\CCS

CH High ( 802.11b MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 10 dB
%Ref Lvl 111.25 dBuV VBW 1 MHz
118.7 dBuV 2.46104810 GHz SWT 5 ms Unit dBuv
118

11.7 @B Of fset . MEIREN 111.p5 o8| g

' v,“x, My 2.46104p10 GHz

J\f‘NW \’W‘l\ 0PH 114.52905012 MHz

YT [T1] 96.[12 dBuV

100 il fy

7V VR 5453575t
,/fv& L\Z\{TZ [T1] 85.87 dBuV
90 2.4B9364 73 GHz

1MAX / \1\ 1MA
80
70 f
N W
50 A

.
B
b

=

L
—
—
)

:)5

40
30
18.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 14.JAN.2009 17:35:57
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99% BANDWIDTH (802.11g MODE)
CH Low ( 802.11g MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 10 dB
%Ref Lvl 105.32 dBuV VBW 1 MHz
118.7 dBuV 2.41685972 GHz SWT 5 ms Unit dBuv
118
11.7 @B Of fset MEIREN 105,52 dBuV| g
' 2.41685872 GHz
OPH 16.83366[733 MHz

MAN"W’\."/\/”W/JM\A/{QT [71) 96.p4 dBuv

100 , 483535876
7’ %TZ [T1] 99 |16 dBuv

90 2.42036B673 GHz

1MAX 1MA
80
: / N\
60

i M

50 uf
Wt oy
40
30
18.7
Center 2.412 GHz 9 MHz/ Span 50 MHz
Date: 14.JAN.2009 17:35:59

CH Mid ( 802.11g MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref Lvl 105.66 dBuv VBN 1 MHz
118.7 dBuv 2.44135872 GHz SWT 5 ms Unit dBuv
118
11.7 pB Offset Yi[IT1] 105 .6 dBw-
o 0. 44135872 GHz
I oPf 16933868774 MHz
IWN/""’“’V‘/\/"'\NJ” vl (711 965.[73 dBuv
100 = 2 R
7 T4 (T1] 97.B6 dBuv
a 2. 44546593 GHz
1MAX 1MA

11/ N\
L My

50 #
e o
40
30
18.7!
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 14.JAN.2008  17:37:56
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\CCS

CH High ( 802.11g MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
@Ref Lvl 106.17 dBuv VB 1 MHz
118.7 dBuv 2. 4B685372 GHz SWT 5 ms Unit dBuY
118

11.7 @B Offsgt MUIREN 106,17 oBuv| g

10 2. 46685872 GHz

oPH 16.93386[774 MHz

/\N”‘“«'«”WV\/_'\/\MA VT [T1) 97 |18 aBuv

100 = 2 —

7 T4 [T1) 98 B4 dBuv

a0 2.47046633 GHz

1MAX /‘ 1MA
80

. / N\
o M,

EDWW R
40
30
18.7!
Center 2.4B62 GHz 3 MHz, Span 50 MHz
Date: 14.JAN.2003 17:38:40
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\CCS

99% BANDWIDTH (802.11n HT20 MODE )
CH Low ( 802.11n HT20 MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref Lvl 105.06 dBuV VBW 1 MHz
118.7 dBuV 2.41625852 GHz SWT 5 ms Unit dBuv
118
11.7 @B Of fset MEIREN 105.p6 dBuV| g
' 2.41625p52 GHz
1 OPH 17.93587/174 MHz
WWMWT (T1) 96.48 dBuv
100 T —A83+% 5t
f VX; [T1] 96.40 dBuV
%@ 2.42106B14 GHz
1MAX 1MA

I/ N
L N

50
g W
40
30
18.7
Center 2.412 GHz 9 MHz/ Span 50 MHz
Date: 14.JAN.2009 17:39:29

CH Mid ( 802.11n HT20 MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl 105.69 dBuwV VBW 1 MHz
118.7 dBuV 2.43374349 GHz SWT 5 ms Unit dBuV
118
11.7 pB Offset Yi[IT1] 105 .3 dBw-
o 2.43374349 GHz
M 0P| 17.93587|174 MHz
[haataddd® VTl [T1) 97.[76 dBuv
100 TW MM} —45843p06—6H
A [T1) 96.58 dBuV
@ 2.44608P14 GHz

. / N
. /| AN
i R

EDW " |
40
30
18.7!
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 14.JAN. 2008  17:40:04
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\CCS

CH High ( 802.11n HT20 MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 10 dB
%Ref Lvl 106.12 dBuV VBW 1 MHz
118.7 dBuV 2.45884369 GHz SWT 5 ms Unit dBuv
118

11.7 @B Of fset MEIREN 106,12 dBuV|

' 2.456884[369 GHz

MM OPH 17.93587/174 MHz

T [T1] 97.88 dBuV

100 TW W\j” N —

Y4 [T1) 97.b1 dBuv

%@ 2.47106B14 GHz

1MAX // i
80

70 7 <

. N,
ot NN

D -
40
30
18.7
Center 2.462 GHz 9 MHz/ Span 50 MHz
Date: 14.JAN.2009 17:40:50
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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 10 dB
Ref Lvl 102.66 dBuV VBW 1 MHz
118.7 dBuV 2.43232064 GHz SWT 5 ms Unit dBuV
118
11.7 @B Of fset MEIREN 102,56 d5uV| g
. 2.43232P64 GHz
i 0PH 35.87174349 MHz
YT [T1] 98.B0 dBuV
100 T L guap YWY AW peng PP P
4SBT
T/ viq [T1] 97.141 dBuV
@ 2.44013627 GHz
1MAX / 1MA
80
- MV VI\
o m/ \\f\

L AMY Y AV
. M MA'\'\/N
40
30

18.7
Center 2.422 GHz 10 MHz/ Span 100 MHz
Date: 14.JAN. 2009  17:43:04
CH Mid ( 802.11n HT40 MODE-Chain 0)
Marker 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl 103.05 dBuV VBW 1 MHz
118.7 dBuV 2.44391383 GHz SWT 5 ms Unit dBuV
118
11.7 pB Offset Yi[IT1] 103.p5 dBw-
. 2.44391B83 GHz
. 0P 35.87174349 MHz
VT [T1] 98.[70 dBuV
\00 Ty papr e e N P
L4 T IZ0F3J0 O
]U vid [T1] 97.53 dBuV
%@ 2.45513p627 GHz
1MAX / 1MA
80
- I\\U V/\
o mv/ \j\ .

R AAVAv
5D,AM W
40
30

18.7

Center 2.437 GHz

Date: 14.JAN. 2003

17:44:06

10 MHz/

Span

100 MHz
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\CCS

CH High ( 802.11n HT40 MODE-Chain 0 )

Marker 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl 103.27 dBuV VBW 1 MHz
118.7 dBuV 2.46232064 GHz SWT 5 ms Unit dBuv
118
11.7 @B Of fset MEIREN 103.p7 oBuV| g
' 2.46232064 GHz
OPH 35.87174B43 MHz
Tl [T1) 98.144 dBuV
100 T pr VW M i DU I
4SS
VS; [T1] 97.[71 dBuv
%@ 2.47013627 GHz
1MAX / 1MA
a0

70 /‘\/ \

v wf\lﬂ/\'{l‘j'h\‘ M ATy
LW “WW\
EDN
40
30
18.7
Center 2.452 GHz 10 MHz/ Span 100 MHz
Date: 14.JAN.2009 17:44:51
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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 6 dBi 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 6 dBi.

TEST EQUIPMENTS
Name of Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer R&S FSEM 829054/017 APR. 14, 2009
TEST SETUP
SPECTRUM
EUT ANALYZER
TEST PROCEDURE

Connect the EUT to spectrum analyzer, set the center frequency of the spectrum analyzer to the channel
center frequency. Set the RBW to IMHz and VBW to 3MHz.
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Measurement of Digital Transmission Systems Operating under Section 15.247

Power Output Option 2

Method #1

Peak power is measured using the spectrum analyzer’s internal channel power integration function.
Power is integrated over a bandwidth greater than or equal to the 99% bandwidth.

TEST RESULTS

No non-compliance noted

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

The maximum antenna gain is 2.27Bi for other than fixed, point-to-point operations, therefore the
limit is 30 dBm. In the legacy mode, the effective antenna gain is
10 x Log (10" (Chain 0 / 10)) = 2.27dBi.
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IEEE 802.11b mode (One TX)

Peak Power Peak Power "o
Channel Cha““(e;,ll’ggl“ency (dBm) Total | ¢2K lzgl;vzf) Limit | s / Fail
Chain 0 (dBm)
Low 2412 15.23 15.23 30 PASS
Middle 2437 15.70 15.70 30 PASS
High 2462 16.14 16.14 30 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

IEEE 802.11g mode (One TX)

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

Channel Channg/[lil‘_;:)quency Pei(‘g;’;;"er Pea’ifol:;)lwer Peak I(’((i)ls;v:;r) Limit Pass / Fail
Chain 0 (dBm)
Low 2412 14.89 14.89 30 PASS
Middle 2437 15.41 15.41 30 PASS
High 2462 15.84 15.84 30 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
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IEEE 802.11n HT20 mode(One TX)

Peak Power Peak Power "o
Channel Cha““(e;,ll’ggl“ency (dBm) Total | ¢2K lzgl;vzf) Limit | s / Fail
Chain 0 (dBm)
Low 2412 15.15 15.15 30 PASS
Middle 2437 15.62 15.62 30 PASS
High 2462 16.09 16.09 30 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

IEEE 802.11n HT40 mode (One TX

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

Channel Channg/[lil‘_;:)quency Pei(‘g;’;;"er Pea’ifol:;)lwer Peak I(’((i)ls;v:;r) Limit Pass / Fail
Chain 0 (dBm)
Low 2422 15.52 15.52 30 PASS
Middle 2437 15.79 15.79 30 PASS
High 2452 16.02 16.02 30 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
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\CCS

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 114.36 dBuV VBW 3 MHz
128.7 dBuV 2.41315230 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of fset MEIREN 114,56 o5uV| g
150 2.41315p30 GHz
1 CH [PWR 15/.23 dBm

/\/—\,/‘\ CH [BW 1l4.52900p00 MHz
110
100

1MAX / \ 1MA
90
70
I Y "o \"‘“««

50
40
Co
it
28.7 1 1
Center 2.412 GHz 9 MHz/ Span 50 MHz
Date: 14.JAN.2003 17:47:34
CH Mid ( 802.11b MODE-Chain 0)
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 114.73 dBuVv VBW 3 MHz
128.7 dBuV 2.43815230 GHz SWT 5 ms Unit dBuV
128
11.7 pB Offset Yi[IT1] 114 .73 dBw-
Ph 2.43815p30 GHz
1 CH |PWR 15. 70 dBm

/_/f\/f‘\ cH (sl 1l4.52900p00 MHz
110
100

1MAX / \ 1MA
90

1A =
Ll U

50
40
CD
i
28.7 1 I
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 14.JAN. 2008  17:47:55
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\CCS

CH High ( 802.11b MODE-Chain 0)

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
%Ref Lvl 115.21 dBuV VBW 3 MHz
128.7 dBuV 2.46315230 GHz SWT 5 ms Unit dBuV
128,
11.7 @B Offset MEIREN 115.p1 dBw-
120 2.46315P30 GHz
1 CH [PWR 16|. 14 dBm

/_/"VJ'\\ CH [BW 114 .52900p00 MHz
110
100

1MAX / \ 1MA
30
§ - N
70 4 \N\‘
60 Ll LAy

WA ok ,,,,'

50
40
CD
g
28.7 1 1
Center 2.462 GHz 9 MHz, Span 50 MHz
Date: 14.JAN.2003 17:43:01
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\CCS

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 111.54 dBuV VBW 3 MHz
128.7 dBuv 2.41365331 GHz SWT 5 ms Unit dBuv
128
11.7 @B Offset V1 |[T1] 111.p4 o5V g
1o 2.41365B831 GHz
H [PUR 14/.89 dBm
! H [BW 16.83300000 MHz
110 Vass
/" \
100 /

1MAX // 1MA
k / \
80

wwum“”/M/ \K\“NkAJ..

60

50
40
co
i
28.7 I I
Center 2.412 GHz 9 MHz/ Span 50 MHz
Date: 14.JAN.2009 17:49:56
CH Mid ( 802.11g MODE-Chain 0)
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 111.92 dBuV VBW 3 MHz
128.7 dBuv 2.43855311 GHz SWT 5 ms Unit dBuV
128
11.7 fB Offset rifrmel 111.p2 dBMv-
190 2.43855B811 GHz
H |PWR 15).41 dBm
1
H|BW 1|6.33300p00 MHz
110 // o] ‘\
100 /
1MAX 1MA
90 //// \\\\
80 =

1/ \

50
40
Co
i
28.7 1 1
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 14.JAN.2008 17:52:39
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\CCS

CH High ( 802.11g MODE-Chain 0)

Marker 1 [T1] RBW 1 MHz RF att 20 dB
Ref Lvl 112.32 dBuV VBW 3 MHz
128.7 dBuv 2.46365331 GHz SWT 5 ms Unit dBuv
128
11.7 @B Offsgt ' ([T11] 112.p2 o8| g
150 2.46365B31 GHz
H [PWR 15/.84 dBm
: H [BW 16.93300000 MHz
110
100 /

1MAX /// 1MA
30 / \
80

% M

50 &MKW“P ot
50
40
Co
i
28.7! 1 1
Center 2.462 GHz 3 MHz/ Span 50 MHz
Date: 14.JAN.2009 17:53:15
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\CCS

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 111.43 dBuV VBW 3 MHz
128.7 dBuV 2.41525651 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of fset YiIT1] 11143 o5V g
150 2.41525651 GHz
CH [PWR 15/. 15 dBm
1 CH [BW 17.93500000 MHz
110 /, = \
100
1MAX 1MA

- N
. /| ™
L M

50
40
Co
i
28.7! 1 1
Center 2.412 GHz 9 MHz/ Span 50 MHz
Date: 14.JAN. 2009  17:54:46
CH Mid ( 802.11n HT20 MODE-Chain 0)
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 112.06 dBuV VBW 3 MHz
128.7 dBuV 2.43404409 GHz SWT 5 ms Unit dBuV
128
11.7 pB Offset YiITL] 112.p6 dBw-
1o 2.43404409 GHz
CH [PWR 15[.62 dBm
L CH [BW 1|7.93500p00 MHz
110 /, \\
100 /
1MAX 1MA

L N\

60
50
40
CD
i
28.7 1 I
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 14.JAN. 2008  17:55:24
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\CCS

CH High ( 802.11n HT20 MODE-Chain 0)

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 112.45 dBuV VBW 3 MHz
128.7 dBuv 2.45894389 GHz SWT 5 ms Unit dBuv
128
11.7 @B Offset viIT1] 112 .45 dBw-
150 2.456894[389 GHz
: CH [PUR 16/.09 dBm
x| CH [BW 117.93500000 MHz
110
/ \
100
1MAX 1MA
390

ao ,/ \
70 I// \\\\
Lt M

50
40
CD
i
28.7 1 1
Center 2.462 GHz 9 MHz, Span 50 MHz
Date: 14.JAN.2009 17:56:26
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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 108.70 dBuV VBW 3 MHz
128.7 dBuV 2.43111824 GHz SWT 5 ms Unit dBuv
128
11.7 @B Of fset YiIT1] 108.[70 dBuV|
120 2.43111P824 GHz
CH |PWR 15(.52 dBm
CH |BW 35.87100p00 MHz
110 ~MV&F\\ L
100
1MAX 1MA
30
80 \/\\
: W VA\LW“MW
. %
50
40
co
i
28.7 I
Center 2.422 GHz 10 MHz/ Span 100 MHz
Date: 14.JAN.2003  17:57:44
CH Mid ( 802.11n HT40 MODE-Chain 0)
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 108.31 dBuV VBW 3 MHz
128.7 dBuV 2.44451503 GHz SWT 5 ms Unit dBuV
128
11.7 pB Offset YiITL] 108.B1 dBw-
120 2.44451503 GHz
CH |PWR 15[. 73 dBm
. CH |BW 35.87100p00 MHz
11[} Mvv—’_\ P dhasl “\/\’\’W
100
1MAX 1MA
30
80 V\\
70
| N
ED\ukAVMJ/
50
40
Co
co
28.7 !
Center 2.437 GHz 10 MHz/ Span 100 MHz
Date: 14.JAN.2009  17:58:28
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CH High ( 802.11n HT40 MODE-Chain 0)

Marker 1 [T1] RBW 1 MHz RF Att 20 db
Ref Lvl 109.13 dBuV VBW 3 MHz
128.7 dBuV 2.45911423 GHz SWT 5 ms Unit dBuV
128
11.7 @B Offset viIT1] 109.]13 dBw-
150 2.45911423 GHz
CH [PWR 16[.02 dBm
. CH [BW 35.87100p00 MHz
110 --—s/—'—\\/r\'h/"‘\v—\“_h\
100
1MAX 1MA
390

. |
. N i

60
50
40
CD
i
28.7 1 1
Center 2.452 GHz 10 MHz, Span 100 MHz
Date: 14.JAN.2009 17:58:59
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ACS

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

0xPxG o o E
d 3770
Where E = Field strength in Volts / meter
P = Power in Watts

Given E =

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:

30x Px @G
S=—r—7—
3770d

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

Yields

o 30><(P/1000)><2G — 0.0796x P><2G
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.

g 30><(P/1000)><2G — 0.0796x P><2G
3770 % (d /100) d

G=2.27dB1=1.68655303 mW

IEEE 80211b  =0.0796 * 41.11497 * 1.68655303 / 400 = 0.013799
IEEE 80211g  =0.0796 * 38.37072 * 1.68655303 / 400 = 0.012878
IEEE 802n HT20= 0.0796 * 40.64433 * 1.68655303 / 400 = 0.013641
IEEE 802n HT40= 0.0796 * 39.99447 * 1.68655303 / 400 = 0.013423

Minimum e
ration Output Output |[Antenna| Density | Power Density
Mode sfﬁ:t;lcz Power Power Gain Limit at 20cm
(dBm) (mw) (dBi) |(mMmW/ecm?| (mW/cm?)
(cm) )

IEEE 802.11b 20.0 16.14 41.11497 2.27 1 0.013799
IEEE 802.11¢g 20.0 15.84 38.37072 2.27 1 0.012878
IEEE 802.11n HT20 20.0 16.09 40.64433 2.27 1 0.013641
IEEE 802.11n HT40 20.0 16.02 39.99447 2.27 1 0.013423

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 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 APR. 14, 2009
TEST SETUP

SPECTRUM
ANALYZER

EUT

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)).

No non-compliance noted.
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IEEE 802.11b mode

Final RF Power .
Channel Level in 3KHz BW PPSD Ma)fm{um .
Channel| Frequency (dBm) Total Limit | Pass/ Fail
MH dB dB
(MHz) Chain 0 (dBm) | (dBm)
Low 2412 -16.45 -16.45 PASS
Middle 2437 -16.12 -16.12 PASS
High 2462 -16.41 -16.41 8 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

Final RF Power .
Channel Level in 3KHz BW PPSD Max.lm.um .
Channel| Frequency (dBm) Total Limit | Pass/ Fail
MH dBm dBm
(MHz) Chain 0 (dBm) | (dBm)
Low 2412 -21.55 -21.55 PASS
Middle 2437 -22.25 -22.25 PASS
High 2462 -22.54 -22.54 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 802.11n HT20 mode
Channel Fina! RE Power PPSD |Maximum
Level in 3KHz BW . .
Channel| Frequency (dBm) Total Limit | Pass/ Fail
(MHz) Chain 0 (dBm) (dBm)
Low 2412 -21.19 -21.19 PASS
Middle 2437 -21.61 -21.61 PASS
High 2462 -20.32 -20.32 8 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 mode

Final RF Power .
Channel Level in 3KHz BW PPSD Max.lm.um .
Channel| Frequency (dBm) Total Limit | Pass/ Fail
MH dBm dBm
(MHz) Chain 0 (dBm) | (dBm)
Low 2422 -24.41 -24.41 8 PASS
Middle 2437 -24.20 -24.20 8 PASS
High 2452 -24.12 -24.12 8 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.
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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 0 dB
Ref Lvl -16.45 dBm VBW 10 kHz
0 dBm 2.41133236 GHz SWT 100 s Unit dBm
0
11.7 @B Of fset *
|
-10
QDMWMVWV‘VV\IWM fWWWV"\IWMVV\WVW’WVV\
-30
1MAX 1MA
-4D
-50
-60
-70
-80
-390
-100
Center 2.411332365 GHz 30 kHz~, Span 300 kHz
Date: 15.JAN.2009 08:21:14
CH Mid ( 802.11b MODE-Chain 0)
Marker 1 [T1] RBW 3 kHz RF Att 0 dB
Ref Lvl -16.12 dBm VBW 10 kHz
0 dBm 2.43776263 GHz SWT 100 s Unit dBm
0
11.7 HB Offsgt *
|
-10
QDWWWWWM\ {MAAWWWW
-30
1MAX 1MA
-40
-50
-60
-70
-80
-90
-100
Center 2.437762325 GHz 30 kHz/ Span 300 kHz
Date: 15.JAN.2009 08:22:57
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CH High ( 802.11b MODE-Chain 0)
Marker 1 [T1] RBW 3 kHz RF Att D dB
Ref Lvl -16.41 dBm VBW 10 kHz
D dBm 2.46133216 GHz SWT 100 s Unit dBm
0
11.7 HB Offs¢t *
||
-10
AN AN A [PVAAF PN SA~
-30
1MAX 1MA
-40
-50
-60
-70
-80
-30
-100
Center 2.461332164 GHz 30 kHz~, Span 300 kHz
Date: 15.JAN.2009 09:37:05
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POWER SPECTRAL DENSITY (IEEE 802.11¢g MODE )

CH Low ( 802.11g MODE-Chain 0)
Marker 1 [T1] RBW 3 kHz RF Att 0 dB
@Ref Lvl -21.55 dBm VBW 10 kHz
0 dBm 2.41265762 GHz SHT 100 s Unit dBm
0
11.7 @B Of fsgt [ |
|
-10
-20
e A I WA MR
-30
1MAX 1MA
-40
-50
-B0
-70
-B0
-80
-100
Center 2.412657615 GHz 30 kHz/ Span 300 kHz
Date: 15.JAN.2003 039:38:36
CH Mid ( 802.11g MODE-Chain 0)
Marker 1 [T1] RBW 3 kHz RF Att 0 dB
@Ref Lvl -22.25 dBm VBW 10 kHz
0 dBm 2.43675271 GHz SHT 100 s Unit dBm
0
11.7 @B Of fsgt [ |
|
-10
-20 ;
WWWWWWW\AM
_30 \/\'\[/\VM JAZAN
1HAX N 1
—40
-50
-B60
-70
-80
-80
-100
Center 2.436757816 GHz 30 kHz/ Span 300 kHz
Date: 15.JAN. 2003  03:33:40
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CH High ( 802.11g MODE-Chain 0)
Marker 1 [T1] RBW 3 kHz RF Att 0 dB
Ref Lvl -22.54 dBm VBW 10 kHz
0 dBm 2.46175551 GHz SWT 100 s Unit dBm
0
11.7 B Offsgt *
||
-10
-20
WWWWWWWWW
-30 VP/V\/\\,A«
1MAX 1MA
-40
-50
-60
-70
-80
-30
-100
Center 2.461755511 GHz 30 kHz~, Span 300 kHz
Date: 15.JAN.2009  089:41:47
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POWER SPECTRAL DENSITY ( 802.11n HT20 MODE )
CH Low ( 802.11n HT20 MODE-Chain 0 )

Marker 1 [T1] RBW 3 kHz RF Att 0 dB
Ref Lvl -21.19 dBm VBW 10 kHz

0 dBm 2.41138048 GHz SWT 100 s Unit dBm

0

11.7 @B Offse

—

-20

1MAX 1MA

-40

-50

-60

-70

-80

-30

-100

Center 2.411380481 GHz 30 kHz/ Span 300 kHz
Date: 15.JAN.2009 08:42:36

CH Mid ( 802.11n HT20 MODE-Chain 0)

Marker 1 [T1] RBW 3 kHz RF Att 0 dB
Ref Lvl -21.61 dBm VBW 10 kHz

0 dBm 2.43826563 GHz SHT 100 s Unit dBm
0

11.7 fiB Offogt *

-20

R I B N Wy A e e S WA

1MAX 1MA

-30

-40

-50

-60

-70

-80

-90

-100

Center 2.438266533 GHz 30 kHz/ Span 300 kHz
Date: 15.JAN. 2008 09:44:35
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CH High ( 802.11n HT20 MODE-Chain 0)

Marker 1 [T1] RBW 3 kHz RF Att 0 dB
Ref Lvl -20.32 dBm VBW 10 kHz

0 dBm 2.46138138 GHz SWT 100 s Unit dBm
0

11.7 @B Offse

—

-20

TRV VA Tt L

1MAX 1MA

-30

-40

-50

-60

-70

-80

-90

-100

Center 2.46138108B2 GHz 30 kHz/ Span 300 kHz
Date: 15.JAN.2009 08:45:32
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POWER SPECTRAL DENSITY (802.11n HT40 MODE )

CH Low ( 802.11n HT40 MODE-Chain 0 )
Marker 1 [T1] RBW 3 kHz RF Att 0D dB
Ref Lvl -24.41 dBm VBW 10 kHz
0 dBm 2.42361453 GHz SWT 100 s Unit dBm
0
11.7 @B Offsgt [ |
|
-10
-20
_30 P WV F AN A /\\/\/'/ M /\/\/\/‘f"\ f\N\ AN /A
VIR 4 W v \ZEm V) IV »\/
\AAX 1MA
~4D
-50
-60
-70
-80
-390
-100
Center 2.423614529 GHz 30 kHz/ Span 300 kHz
Date: 15.JAN.2003 09:46:21
CH Mid ( 802.11n HT40 MODE-Chain 0)
Marker 1 [T1] RBW 3 kHz RF Att 0 dB
Ref Lvl -24.20 dBm VB 10 kHz
0 dBm 2.43798377 GHz SWT 100 s Unit dBm
0
11.7 @B Of fogt -
|
-10
-20
sk AL M\/L/“\MW VYAV AWV N YN
\'A \J v YR v\]
TMAX 1MA
-40
-50
-60
-70
-80
-90
-100
Center 2.437984068 GHz 30 kHz/ Span 300 kHz
Date: 15.JAN.2009 08:47:04
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CH High ( 802.11n HT40 MODE-Chain 0 )
Marker 1 [T1] RBW 3 kHz RF Att 0 dB
Ref Lvl -24.12 dBm VBW 10 kHz
0 dBm 2.45263808 GHz SWT 100 s Unit dBm
0
11.7 B Offo¢t *
||
-10
-20
-30 A \_//\\/\V/\Af\\'/\ NMWWW\/‘/\/J\A YaVadi
1 1MA
-40
-50
-60
-70
-80
-30
-100
Center 2.452638377 GHz 30 kHz/ Span 300 kHz
Date: 15.JAN. 2003 09:47:42
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8.7 CONDUCTED SPURIOUS EMISSION

LIMITS

§ 15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the and that contains the highest
level of the desired power, based on either an RF conducted or a radiated measurement. Attenuation
below the general limits specified in § 15.209(a) is not required. 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 § 15.205(c)).

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in the 2.4 GHz band.

TEST SETUP

SPECTRUM
ANALYZER

EUT

TEST RESULTS
No non-compliance noted.
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(IEEE 802.11b MODE)

CH Low (30MHz~26GHz) (802.11b MODE-Chain 0 )

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
%Ref Lvl 108.32 dBuV VBW 100 kHz
128.7 dBuV 2.41253652 GHz SWT 6.8 s Unit dBuv
128,
11.7 @B Offoet MUIRES 108.B2 dbuV| g
150 2. 41253652 GHz
v2 [[T1] 54.B1 dBuV
4.80414P30 GHz
110 S5 S6-R6—dt
6.71380[762 GHz
(o V4 |1T1] 57.62 dBuV
6.97903B08 GHz
1MAX 1MA
90

D1 B8}[32 dBuVv

a0
70
60 4
AN I s
M\;J/'W WM WMW
50
40
28.7
Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
Date: 15.JAN.2003 09:48:13
CH Mid (30MHz~26GHz) (802.11b MODE-Chain 0 )
Marker 1 [T11] RBW 100 kHz RF Att 20 dB
Ref Lvl 108.06 dBuVv VBW 100 kHz
128.7 dBuv 2.43756541 GHz SWT 6.8 s Unit dBuV
128
11.7 @B Offset MUY 108.P6 dBuV| g
120 2.43756p41 GHz
V2 [[T1] 55.B0 dBuV
2.57621p42 GHz
110 . 4 S
5.97903B08 GHz
00 V4 |1T1]) 54 .B7 dBuV
9.04783p67 GHz
1MAX 1MA
30
D1 B8|[06 dBuv
80
70
60 i
Hl 4
n%vakiythA”fmﬂ{”’WJXr¢V«MA)~V¢uAN\WA“%WAbwwWMMﬂAIWMMMw%wh\wkdywddﬁ
50 oM
40
28.7
Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
Date: 15.JAN. 2003 09:50:02
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CH High (30MHz~26GHz) (802.11b MODE-Chain 0 )

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 108.28 dBuV VBW 100 kHz
128.7 dBuV 2.46054100 GHz SWT 6.8 s Unit dBuV
128
11.7 @B Of fset MEIREN 108.p8 dBuV| g
150 2.46054/100 GHz
V2 [[T1] 52.83 dBuV
4.00845691 GHz
110 v S SE B
6.92595/198 GHz
100 V4 |[T1] 53.[76 dBuV
o.05571|142 GHz
1MAX 1MA
30

D1 B8J[E8 dBuv

80

70

60

50

40

28.7

Start 30 MHz 2.6847 GHz/ Stop 26.5 GHz

Date: 15.JAN.2003 08:51:34
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

(802.11g MODE)
CH Low (30MHz~26GHz) (802.11g MODE-Chain 0 )
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
%Ref Lvl 99.54 dBuV VBW 100 kHz
128.7 dBuv 2.41254651 GHz SWT 6.8 s Unit dBuV
128,
11.7 @B Of fs¢t vYil[T1] 99 B4 dBMV-
120 2.41254p51 GHz
V2 [[T1] 52.p4 dBuV
1.67442886 GHz
110 o b
65.97303808 GHz
Lo 1 V4 |IT1] 54.01 dBuV
8.94174349 GHz
1MAX 1MA
90

B80E=bt—7S} 4B

70

60

Aﬁj LM%MMWWWMMW

40
28.7
Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
Date: 15.JAN. 2003 09:52:33
CH Mid (30MHz~26GHz) (802.11g MODE-Chain 0 )
Marker 1 [T11] RBW 100 kHz RF Att 20 dB
Ref Lvl 99.65 dBuV VBW 100 kHz
128.7 dBuv 2.43765241 GHz SWT 6.8 s Unit dBuV
128
11.7 @B Of fs¢t vilrT1 99 E5 dB/.LV-
120 2.43765p41 GHz
V2 [[T1] 51.B1 dBuV
1.67442B86 GHz
110 S S57dBr
5.97903B08 GHz
Lo 1 V4 |IT1] 53.[79 dBuv
9.36611p22 GHz
1MAX 1MA
30
80— E5—dBr
70
60 3
4
2 A ey AL A el
5D,W««WLUM.NW At e e
40
28.7
Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
Date: 15.JAN. 2003 09:53:02
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CH High (30MHz~26GHz) (802.11g MODE-Chain 0 )

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 100.34 dBuV VBW 100 kHz
128.7 dBuV 2.46253652 GHz SWT 6.8 s Unit dBuV
128
11.7 @B Of fset MEIREN 100.B4 o5uV| g
150 2.46253p652 GHz
V2 [[T1] 53.p6 dBuV
1.93965B832 GHz
110 SHF+3 S6—H8—dBm
6.97903B08 GHz
100 : V4 |[T1] 55.52 dBuV
12.54887776 GHz
1MAX 1MA
30
golnt a0fiRa 4R
70
60 5 7
° A/VIWLW W"Y"/“ P Aa,
,,wﬂ”ww e M il o
50
40
28.7
Start 30 MHz 2.6847 GHz/ Stop 26.5 GHz
Date: 15.JAN. 2009  09:53:40
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

(802.11n HT20 MODE )
CH Low (30MHz~26GHz) (802.11n HT20 MODE-Chain 0 )
Marker 1 [T11] RBW 100 kHz RF Att 20 db
Ref Lvl 98.65 dBuV VBW 100 kHz
128.7 dBuv 2.41265342 GHz SWT 6.8 s Unit dBuV
128
11.7 @B Of fs¢t vYil[T1] 98 .E5 dBMV-
120 2.41265B342 GHz
V2 [Tt 93.p3 dBuV
4.64501002 GHz
110 A S-S
5.97903B08 GHz
100 1 V4 |1T1]) 55|76 dBuV
112.38973848 GHz
1MAX 1MA
30
80T 7olEs a8
70
60 3 7
2 ,VJ\‘NT\,,« N\f"\i\ﬂ
e Pt AR PR APV pdaag TRV
a) Y
40
28.7
Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
Date: 15.JAN.2009 08:54:25
CH Mid (30MHz~26GHz) (802.11n HT20 MODE-Chain 0 )
Marker 1 [T11] RBW 100 kHz RF Att 20 dB
Ref Lvl 99.17 dBuV VBW 100 kHz
128.7 dBuv 2.43754124 GHz SWHT 6.8 s Unit dBuV
128
11.7 @B Of fs¢t vilrT1 99 |17 dB/.LV-
120 2.43754[124 GHz
V2 [[T1] 93.p2 dBuV
4.91024p48 GHz
110 S S5 pP8—dBr
5.66076|152 GHz
100 1 V4 [[T1] 55.03 dBuV
112.28364{729 GHz
1MAX 1MA
30
80E=ot—7stir7—B
70
60 K] 7
2 bt My,
Y S sl M AR RIPTY gaat MV
a)
40
28.7
Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
Date: 15.JAN.2009 08:55:04
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CH High (30MHz~26GHz) (802.11n HT20 MODE-Chain 0 )

Marker 1 [T11] RBW 100 kHz RF Att 20 dB
Ref Lvl 99.53 dBuV VBW 100 kHz
128.7 dBuv 2.4B6251352 GHz SWT 6.8 s Unit dBuV
128
11.7 B Of fs¢t vilrT1 99 .53 dBMV-
120 2.46251352 GHz
V2 [[T1] 53.39 dBuV
4.00845691 GHz
110 S i e
5.925389|1898 GHz
\00 1 V4 |[T1] 55.p9 dBuV
12.44278p57 GHz
1MAX 1MA
390

80175 o uUDm®

70
60 7
< Nﬁ)XVA
w«f'u:\wx-"\w NN NTYUS MWWMV‘M\‘W ‘
50 o
40
28.7!
Start 30 MHz 2.6847 GHz/ Stop 26.5 GHz
Date: 15.JAN.2003 08:55:54
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\CCS

OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

(802.11n HT40 MODE )
CH Low (30MHz~26GHz) (802.11n HT40 MODE-Chain 0 )
Marker 1t [T1] RBW 10D kHz  RF Att 20 dB
Ref Lvl 96.74 dBuv VBW 100 kHz
128.7 dBuv 2.42261353 GHz SWT 6.8 s Unit dBuV
128,
11.7 @B Of fs¢t vYil[T1] 96 |74 dBMV-
10 2. 420610353 GHz
vo [tT13 53.p5 dBuv
4.910240048 GHz
110 S+ b
6.71380[762 GHz
[0 . va [[T1] 54 .[78 dBuv
Y 5.72955812 GHz
1MAX 1MA
90
80

D1 76}(/4 dBuVv

70

60

50 mJMﬂLJ»vaéa’wd;mmmwji“k*A”*wwrhvWNMAN“’“hwvﬂvwWAAMNN‘ﬁWKQUbWM”V“MMy

40
28.7
Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
Date: 15.JAN.2009 08:56:38
CH Mid (30MHz~26GHz) (802.11n HT40 MODE-Chain 0 )
Marker 1 [T11] RBW 100 kHz RF Att 20 dB
Ref Lvl 96.60 dBuV VBW 100 kHz
128.7 dBuv 2.43754887 GHz SWHT 6.8 s Unit dBuV
128
11.7 @B Of fs¢t vilrT1 96 B0 dB/.LV-
120 2.43754BS7 GHz
V2 [[T1] 52.88 dBuV
5.0B3937876 GHz
110 s S R
5.60771p43 GHz
00 V4 [[T1] 53.80 dBuV
Y 9.73743487 GHz
1MAX 1MA
30
80
D1 76l dBuV
70
60
A W I LW
50 AA_NJLMM st MLt e A
ooV
40
28.7
Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
Date: 15.JAN.2009 08:57:16

Page 65



Compliance Certification Services Inc.
Report No. © 90106405-RP1 FCCID : HIOCDR-905 Date of Issue: January 22, 2009

\CCS

CH High (30MHz~26GHz) (802.11n HT40 MODE-Chain 0 )

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 97.42 dBuVv VBW 100 kHz
128.7 dBuv 2.42254136 GHz SWT 6.8 s Unit dBuV
128
11.7 B Of fs¢t vilrT1 g7 .2 dBMV-
120 2.42254{136 GHz
V2 |IT1] 54 .68 dBuv
5.75897/96 GHz
110 ST ST HE—Brr
5.397303B08 GHz
100 1 V4 |[T1] 53.[72 dBuVv
r 110.42703407 GHz
1MAX 1MA
30
80

D1 7742 dBuVv

70
60 3
2 4
50
40
28.7!
Start 30 MHz 2.6847 GHz/ Stop 26.5 GHz
Date: 15.JAN.2003 08:58:07
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8.8 RADIATED EMISSIONS

8.8.1 TRANSMITTER RADIATED SUPURIOUS EMSSIONS

LIMITS

§ 15.205 (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
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 725-1.75
4.125 - 4.128 25.5-25.67 1300 - 1427 8.025 - 8.5
4.17725 - 4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
420725 - 420775 73 - 74.6 1645.5 - 1646.5 93-9.5
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 13.25-13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 312-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3338 36.43 - 36.5
12.57675 - 12.57725 322 -335.4 3600 - 4400 A
13.36 - 13.41

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

2 Above 38.6

§ 15.205 (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 is 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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§ 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) (microvolts/meter) (meters)
30 - 88 100 ** 3
88 -216 150 ** 3
216 - 960 200 ** 3
Above 960 500 3

** 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.

§ 15.209 (b) In the emission table above, the tighter limit applies at the band edges.

TEST EQUIPMENTS

The following test equipments are utilized in making the measurements contained in this report.

Open Area Test Site # 6
Name of Equipment | Manufacturer Model Serial Number| Calibration Due

Spectrum Analyzer R&S FSEM 829054/017 APR. 14,2009
Temp./Humidity Chamber K.SON THS-M1 242 JUN. 17, 2009
EMI Test Receiver R&S ESVS10 833206/012 APR. 15,2009
Pre-Amplifier HP 8447F 2944A03817 NOV. 01, 2009
Amplifier MITEQ AFSYY-00108650-42-10P-44 1205908 OCT. 24, 2009
Bilog Antenna Sunol JB1 A013105-1 SEP. 16, 2009
Horn Antenna Com-Power AH-118 71032 DEC. 20, 2009

Turn Table YO Chen 001 N/A N.C.R

Antenna Tower AR TP100A N/A N.C.R

Controller CT SC101 N/A N.C.R

RF Swicth E H,}IEEII}ILI{R,?SNT ERS-180-1-2 EC1204141 N.CR
Power Meter Anritsu ML2487A 6K00003888 APR. 15,2009
Power Sensor Anritsu MA2491A 33265 APR. 15,2009

AC Power Source T-POWER TFC-3020 N930010 N.CR

DC Power Source LOKO DSP-5050 L1507009282 N.CR
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ACS

TEST SETUP
The diagram below shows the test setup that is utilized to make the measurements for emission from 30
to 1GHz.

3m
EUT &
T PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable

The diagram below shows the test setup that is utilized to make the measurements for emission above
1GHz.

3m
EUT &
T PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable
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TEST PROCEDURE

a.

o

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 10 meter open
area test site. The table was rotated 360 degrees to determine the position of the highest radiation.

White measuring the radiated emission below 1GHz, the EUT was set 3 meters away from the
interference-receiving antenna, which was mounted on the top of a variable-height antenna tower.
White measuring the radiated emission above 1GHz, the EUT was set 3 meters away from the

interference-receiving antenna

The antenna is a broadband antenna, and its height is varied from one meter to four meters above
the ground to determine the maximum value of the field strength. Both horizontal and vertical
polarization of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees
to find the maximum reading.

The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

If the emission level of the EUT in peak mode was 10 dB lower than the limit specified, then
testing could be stopped and the peak values of the EUT would be reported. Otherwise the
emissions that did not have 10 dB margin would be re-tested one by one using peak, quasi-peak
or average method as specified and then reported in a data sheet.

NOTE:

1.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 KHz for Peak
detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for Peak
detection and frequency above 1GHz.

. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 10 Hz

for Average detection (AV) at frequency above 1GHz.

No emission is found between lowest internal used/generated frequency to 30MHz (9kHz~30MHz)

TEST RESULTS

No non-compliance noted.
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