SPORTON International Inc.

No. 52, Hwa Ya 1st Rd., Kwei-Shan Hsiang, TaoYuan Hsien, Taiwan, R.O.C.
Ph: 886-3-327-3456 / FAX: 886-3-327-0973 / www.sporton.com.tw

SPORTON LAB.

FCC RADIO TEST REPORT

Applicant’s company Ralink Technology Corporation

Applicant Address 5F, No.36, Taiyuan St., Jhubei City, Hsinchu County 302, Taiwan,
R.O.C.

FCC ID VQF-RT3070HMC

Manufacturer’s company Ralink Technology Corporation

Manufacturer Address SF, No.36, Taiyuan St., Jhubei City, Hsinchu County 302, Taiwan,
R.O.C.

Product Name 11b/g/n 1T1R WLAN Mini Card

Brand Name Ralink
Model Name RT3070HMC
Test Rule 47 CFR FCC Part 15 Subpart C § 15.247

Test Freq. Range | 2400 ~ 2483.5MHz
Received Date Sep. 23, 2009
Final Test Date Oct. 13, 2009

Submission Type | Original Equipment

Statement

Test result included in this report is for the Draft n and 802.11b/g part of the product.

The test result in this report refers exclusively to the presented test model / sample.

Without written approval of SPORTON International Inc., the test report shall not be reproduced except in full.
The measurements and test results shown in this test report were made in accordance with the procedures
and found in compliance with the limit given in ANSI C63.4-2003 and 47 CFR FCC Part 15 Subpart C.

The test equipment used to perform the test is calibrated and traceable to NML/ROC.

@5

Testing Laborators

1190

Report Format Version: 01



Report No.: FR9O0118

SPORTON LAB.

Table of Contents

1. CERTIFICATE OF COMPLIANGCE ........ceuuiitiiiiiriet s eres e rr s re s s ea s rranrererre s s ea s e reanrera s eean s eanssrnnree s nrennrernnrernnes 1
2. SUMMARY OF THE TEST RESULT .....ccuiiiiuiieuiirieusiresrererresurresssrrasrerassassssrssseressressssessssressssrssssenssressseressrensressnsrens 2
3. GENERAL INFORMATION ......iiuuiiieuiriierereerreereassereasrerassesssssensssresreenssressssressssresseeessressssmessrnesseemeresrrenrresrrens 3
3.1. [T [UTox l BTN (o |- T O PSP UUP PP PPPPPPPTOIN 3
I Yot ol =Y X Yol (=Y OO PP UT S PPUPPPPPTRRIRt 5
S JRC N (o | o) /= (o] g o1 (=Yo VY o1 (=Y o s T [ OO PUT S POUPPPPPPROt 5
[ 20 N (o o 1= (o g @ 4 1=Y B 1= [T o Yo [T [¢)
T (o] o) (= (o] N 1T 1Y FoTe L= OO PUT S POUPPPPPPRIOt 7
I T (o] o1 I8 (o] A [=T) (] o [l KeTeT o) (o] o T SO TP TP PO OO TP PP PPPPPPPPN 8
OV (o] o118 (o] BTV o] oTe (1 a e l U] o) £ T TP T TP P T PR PPPPPPPIN 8
3.8.  Table for Parameters of Test SOftWAIE SEHING .......coiiiiiiiiii e e s ee e 9
e (=1 0ol ) (Te U] (o] (o] T T T PP PO P PO TPPOPPPPPPI 10
N 1 =1 I =5 1 I 13
4.1.  AC Power Line Conducted EmIsSIONS IMEASUIEMENT...........uuuiiiiiiiiiiiiei ettt e e s s st e e e e s s e e e e e s s s bt e et e e e e s s s bbb e aeeesanaberaaeeeessanrees 13
4.2, Maximum Conducted Output POWETr MEASUIEMENT ... s e e e e e e e e e e e s e seeeseseseseaesaeaness 19
4.3. Power Spectral Density IMEASUIEMENT ... ...cciiiiiiiiiiiiie i e e s e e e e e e e e e e e e e s e e e s e saseseseseseseseseseseaeaasananess 36
4.4, 6dB Spectrum Bandwidth MEASUIEMENT ...........coiiiiii 53
4.5. Radiated EMISSIONS MEASUIEIMENT ... ..o a s e s s s e s e s e s e e e s e s e e e s e s e s e s e s e e e s e saaaaeaesaaesasasaaasananens 70
4.6. Band EAge EMISSiONS MEASUIEIMENT ..........uiiiiiiiiiiiiii e e e s e e e e s s e e e r e s s s e s e e e e s s e 126
4.7. Fa gl =T aTo I S =T (U1 =T 0 aT=T o] £ P POPP PPN 143
5. LIST OF MEASURING EQUIPIMIENTS ......uuiiuueiiieiiemirreusiensrererrrmssresssressssrrasrerssrrsssressseressrenssressssresssennsrensssrsnnres 144
< T 1 25 I 1 T | [ 145
7. TAF CERTIFICATE OF ACCREDITATION .....cciuiiiiiiieiiitereiereresre s resssssrassere s sermssresssseasssrnssserassresssrensssnnsressrnnes 146
APPENDIX A. PHOTOGRAPHS OF EUT.........ccceiiiiiiiiiiiie it sreserssssresssrensesenssemsnsssssssnasserenseemssressssennssanssennn Al ~ All
APPENDIX B. TEST PHOTOS........iituiiieuiiriurererermsreserraussrrasrerassassssrasserssrermssresssrrssssrnssrenssressssrnsrrensreasssenns B1 ~ B12
APPENDIX C. MAXIMUM PERMISSIBLE EXPOSURE.............ccuiiitiiieuirirerererremeresnsressserassesansssnssersnserenseenserenns Cl ~C3
APPENDIX D. ANTENNA LIST ... iiuuieeuriieieierreuerreussrranrerasrre s reasssressreraresssressseresrererressrreserrssrerrrrnns D1 ~D2
Report Format Version: 01 Page No. - iof ii

FCC ID: VQF-RT3070HMC Issued Date : Oct. 13, 2009



EPORTAN L AB Report No.: FR9O0118

History of This Test Report

Original Issue Date: Oct. 13, 2009
Report No.: FR9O0118
= No additional attachment.

o Additional attachment were issued as following record:

Attachment No. Issue Date Description
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Certificate No.: CB9810023
1. CERTIFICATE OF COMPLIANCE

Product Name : 11b/g/n 1TIR WLAN Mini Card
Brand Name : Ralink
Model Name : RT3070HMC
Applicant : Ralink Technology Corporation
Test Rule Parl(s) : 47 CFRFCC Part 15 Subpart C § 15.247

Sporion Intemational as requested by the applicant fo evaluate the EMC performance of the product
sample received on Sep. 23, 2009 would like to declare that the tested sample has been evaluated and
found to be in compliance with the tested rule parts. The data recorded as well as the test configuration
specified is true and accurate for showing the sample’s EMC nature.

(;@’W(JM yfﬁmo %N?\ [9.1Y

Jordan Hsiao
SPORTON INTERNATIONAL INC.

Report Format Version: 01 Page No. - 10of 146
FCC ID: VQF-RT3070HMC Issued Date  : Oct. 13, 2009



SPORTON LAB.

Report No.: FR9O0118

2. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 15 Subpart C

Part Rule Section Description of Test Result Under Limit

4.1 15.207 AC Power Line Conducted Emissions Complies 9.29 dB

4.2 15.247(b)(3) Maximum Conducted Output Power Complies 5.09 dB

4.3 15.247(e) Power Spectral Density Complies 17.13 dB

4.4 15.247(a)(2) 6dB Spectrum Bandwidth Complies -

4.5 15.247(d) Radiated Emissions Complies 0.03 dB

4.6 15.247(d) Band Edge Emissions Complies 0.19 dB

4.7 15.203 Antenna Requirements Complies -

Test ltems Uncertainty Remark

AC Power Line Conducted Emissions +2.3dB Confidence levels of 95%
Maximum Conducted Output Power +0.8dB Confidence levels of 95%
Power Spectral Density +0.5dB Confidence levels of 95%
6dB Spectrum Bandwidth +8.5x10°8 Confidence levels of 95%
Radiated Emissions (9kHz~30MHz) 1+0.8dB Confidence levels of 95%
Radiated Emissions (30MHz~1000MHz) +1.9dB Confidence levels of 95%
Radiated / Band Edge Emissions (1GHz~18GHz) +1.9dB Confidence levels of 95%
Radiated Emissions (18GHz~40GHz) +1.9dB Confidence levels of 95%
Temperature +0.7°C Confidence levels of 95%
Humidity +3.2% Confidence levels of 95%
DC / AC Power Source £1.4% Confidence levels of 95%

Report Format Version: 01
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3. GENERAL INFORMATION

3.1. Product Details
Draft n
ltems Description
Product Type WLAN (1TX, TRX)
Radio Type Intentional Transceiver
Power Type From host system
Modulation see the below table for draft n

Data Modulation
Data Rate (Mbps)

OFDM (BPSK / QPSK / 16QAM / 64QAM)

see the below table for Draft n

2400 ~ 2483.5MHz

11 for 20MHz bandwidth ; 7 for 40MHz bandwidth
MCSO0 (20MHz): 17.60 MHz ; MCSO0 (40MHz): 36.08 MHz
MCSO0 (20MHz): 24.90 dBm ; MCSO (40MHz): 24.91 dBm

Please refer to section 3.4

Frequency Range

Channel Number
Channel Band Width (99%)

Conducted Output Power

Carrier Frequencies

Antenna Please refer to section 3.3
802.11b/g
ltems Description
Product Type WLAN (17X, TRX)
Radio Type Intentional Transceiver
Power Type From host system
Modulation DSSS for IEEE 802.11b ; OFDM for IEEE 802.11g

Data Modulation
Data Rate (Mbps)

DSSS (BPSK / QPSK / CCK) ; OFDM (BPSK / @PSK / 16QAM / 64QAM)
DSSS (1/ 2/ 5.5/11) ; OFDM (6/9/12/18/24/36/48/54)
2400 ~ 2483.5MHz

Frequency Range

Channel Number

11

Channel Band Width (99%)

11b: 14.44 MHz ; 11g: 16.44 MHz

Conducted Output Power

11b: 22.26 dBm ; 11g: 24.75 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3

Report Format Version: 01
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Antenna & Band width
Antenna Single (TX)
Band width Mode 20 MHz 40 MHz
802.11b \ X
802.11g % X
Draft n \' \"
Draft n spec
MCS NCBPS NDBPS Datdrata(Mbpe)
— Nss| Modulation| R | NBPSC 800nsGl 400nsGl
20MHz | 40MHz | 20MHz | 40MHz | 20MHz | 40MHz | 20MHz |40MHz
0 1 BPSK 1/2 1 52 108 26 54 6.5 13.5 | 7.200 15
1 1 QPSK 1/2 2 104 216 52 108 13.0 | 27.0 | 14.400| 30
2 1 QPSK 3/4 2 104 216 78 162 19.5 | 40.5 [21.700| 45
3 1 16-QAM | 1/2 4 208 | 432 | 104 | 216 | 26.0 | 54.0 | 28.900| 60
4 1 16-QAM | 3/4 4 208 | 432 | 156 | 324 | 39.0 | 81.0 |43.300| 90
5 1| 64-QAM |2/3 6 312 | 648 | 208 | 432 | 52.0 | 108.0 |57.800| 120
6 1| 64-QAM | 3/4 6 312 | 648 | 234 | 486 | 58.5 | 121.5|65.000| 135
7 1 64-QAM | 5/6 6 312 648 260 540 | 65.0 | 135.0|72.200| 150
8 2 BPSK 1/2 1 104 216 52 108 13.0 | 27.0 | 14.444 | 30
9 2 QPSK 1/2 2 208 | 432 | 104 | 216 | 26.0 | 54.0 | 28.889| 60
10 2 QPSK 3/4 2 208 | 432 | 156 | 324 | 39.0 | 81.0 | 43.333| 90
11 2 16-QAM | 1/2 4 416 864 208 432 | 52.0 | 108.0 | 57.778 | 120
12 2 16-QAM | 3/4 4 416 864 312 648 78.0 | 162.0 | 86.667 | 180
13 2 64-QAM | 2/3 6 624 | 1296 | 416 864 | 104.0 | 216.0 {115.556| 240
14 2 64-QAM | 3/4 6 624 | 1296 | 468 972 | 117.0| 243.0 |{130.000{ 270
15 2 64-QAM | 5/6 6 624 | 1296 | 520 | 1080 | 130.0 | 270.0 (144.444| 300
Symbol Explanation
NSS Number of spatial streams
R Code rate
NBPSC Number of coded bits per single carrier
NCBPS Number of coded bits per symbol
NDBPS Number of data bits per symbol
Gl guard interval
Report Format Version: 01 PageNo.  :4of 146
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3.2. Accessories

N/A

3.3. Table for Filed Antenna

Ant. Brand Model Name Antenna Type Connector | Gain (dBi) | Remark
A-1 JOYMAX IFF-AO05MPRX-207 PIFA Antenna I-PEX 5.32 TX/RX
A-2 JOYMAX IFF-AOO5MPRX-207 PIFA Antenna I-PEX 5.32 TX/RX
B-1 JOYMAX TWX-614XSAXX-500 Dipole Antenna I-PEX 2.5 TX/RX
B-2 JOYMAX TWX-614XSAXX-500 Dipole Antenna I-PEX 2.5 TX/RX

Note: There are two types of EUT.
EUT1 with one antenna connector.
EUT2 with two antenna connectors.

Please refer to the photos below for their configurations.

Note: There are 9 antennas provided to this EUT, please refer to Appendix C for further information.

Due to ant. A and B mentioned above are the highest gain value among two different types, only
ant A and B were tested and recorded in this test report.

For EUT 1:

Connector 1: TX/RX

Connector 1 has both TX/RX function.

Report Format Version: 01
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For EUT 2:

Connector 1: TX Connector 2: RX

Connector 1 only has TX function.
Connector 2 only has RX function.

3.4. Table for Carrier Frequencies

There are two bandwidth systems for draft n.
For both 20MHz bandwidth systems, use Channel 1~Channel 11.
For both 40MHz bandwidth systems, use Channel 3~Channel 9.

Frequency Band Channel No. Frequency Channel No. Frequency
1 2412 MHz 7 2442 MHz
2 2417 MHz 8 2447 MHz

2400~2483.5MHz 3 2422 MHz 9 2452 MHz
4 2427 MHz 10 2457 MHz
5 2432 MHz 11 2462 MHz
6 2437 MHz

Report Format Version: 01 Page No. - 6 0of 146
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3.5. Table for Test Modes

Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate

shown in the table below is the worst-case rate with respect to the specific test item. Investigation has been

done on all the possible configurations for searching the worst cases. The following table is a list of the test

modes shown in this test report.

Test ltems Mode Data Rate | Channel | Ant. Connector

AC Power Line Conducted Emissions Normal Link - - -

Maximum Peak Conducted Output Power | MCS0/20MHz | 6.5 Mbps 1/6/11 1
MCSO/40MHz | 13.5 Mbps | 3/6/9 1
11b/BPSK 1 Mbps 1/6/11 1
119/BPSK 6 Mbps 1/6/11 1

Power Spectral Density MCS0/20MHz | 6.5 Mbps 1/6/11 1

6dB Spectrum Bandwidth MCS0/40MHz | 13.5 Mbps | 3/6/9 1
11b/BPSK 1 Mbps 1/6/11 1
11g/BPSK 6 Mbps 1/6/11 1

Radiated Emissions 9kHz~1GHz Normal Link - - -

Radiated Emissions 1GHz~10™ Harmonic MCSO/20MHz | 6.5 Mbps 1/6/11 1
MCSO/40MHz | 13.5 Mbps | 3/6/9 1
11b/BPSK 1 Mbps 1/6/11 1
119/BPSK 6 Mbps 1/6/11 1

Band Edge Emissions MCSO/20MHz | 6.5 Mbps 1/11 1
MCSO/40MHz | 13.5 Mbps | 3/9 1
11b/BPSK 1 Mbps 1/11 1
119/BPSK 6 Mbps 1/11 1

Report Format Version: 01 Page No. - 7 of 146
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The following test modes were performed for all tests:

Mode 1. EUT 1 with PIFA antenna

Mode 2. EUT 2 with PIFA antenna

Mode 3. EUT 1 with Dipole antenna

Mode 4. EUT 2 with Dipole antenna

For Conducted Emission test:

Due to Mode 1 and Mode 3 generated the worst test result, so it was recorded in this report.

For Radiated Emission tests:

Due to Mode 2 and Mode 4 generated the worst test result, so it was recorded in this report.

For Maximum Peak Conducted Output Power, Power Spectral Density and 6dB Spectrum Bandwidth test:
The difference between EUT 1 and EUT 2 is antenna connector, but their internal structure are identical.
Due to EUT 2 generated the worst test result, so only EUT 2 was tested and recorded.

Due to Mode 2 and Mode 4 generated the worst test result, so it was recorded in this report.

Note: During test, the extend-card was added the absorber to conform with customer’s test request.

3.6. Table for Testing Locations
Test Site No. Site Category Location FCC Reg. No. IC File No. VCCI Reg. No
03CHO3-HY SAC Hwa Ya 480872 IC 4088 -
CO04-HY Conduction Hwa Ya 480872 IC 4088 -
THOT-HY OVEN Room Hwa Ya - - -

Open Area Test Site (OATS); Semi Anechoic Chamber (SAC); Fully Anechoic Chamber (FAC).

Please refer section 6 for Test Site Address.

3.7. Table for Supporting Units

Support Unit Brand Model FCCID
Notebook DELL PP25L E2K4965AGNM
Mouse iCooky AMS0706W DoC
Modem ACEEX DM1414 IFAXDM1414
Wireless AP Planex GW-AP54SGX N/A
Report Format Version: 01 PageNo.  :8of 146
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3.8. Table for Parameters of Test Software Setting

During testing, Channel & Power Controlling Software provided by the customer was used to control the

operating channel as well as the output power level. The RF output power selection is for the setting of RF

output power expected by the customer and is going to be fixed on the firmware of the final end product.

<For EUT 2 with PIFA antenna >

Power Parameters of Draft n MCSO 20MHz

Test Software Version QA
Frequency 2412 MHz 2437 MHz 2462 MHz
MCSO 20MHz 1E 1F 1E
Frequency 2422 MHz 2437 MHz 2452 MHz
MCSO 40MHz 19 1F 1A
Power Parameters of IEEE 802.11b/g
Test Software Version QA
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11b 18 18 1B
IEEE 802.11¢g 1E 1F 1F
<For EUT 2 with Dipole antenna >
Power Parameters of Draft n MCSO 20MHz
Test Software Version QA
Frequency 2412 MHz 2437 MHz 2462 MHz
MCS0 20MHz 1F 1F 1E
Frequency 2422 MHz 2437 MHz 2452 MHz
MCSO 40MHz 1C 1F 15
Power Parameters of IEEE 802.11b/g
Test Software Version QA
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11b 19 19 18
IEEE 802.11¢g 1F 1F 1E

During the test, the following programs under WIN XP were executed:

Executed "ping.exe" to link with the remote workstation to receive and transmit signal by LAN and WLAN.

Executed “QA” the test program to control the EUT continuously transmit RF signal.

Report Format Version: 01
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3.9. Test Configurations

3.9.1. Radiation Emissions Test Configuration

Test Configuration: 9KHz~1GHz
Test Mode: Mode 2

AC Main

exasn |
[

1
\j

Notebook

2ISd

1. POWER CABLE, 260 CM, NON-SHIELDED
2. ANT CABLE 36 CM SHIELDED
3. USB CABLE, 180 CM, SHIELDED

Test Mode: Mode 4

AC Main

1

o

T

3
4 ANT
v

2 ANT

BRI

Notebook

MODEM

1. POWER CABLE, 260 CM, NON-SHIELDED
2. ANT CABLE, 20 CM SHIELDED
3. USB CABLE, 180 CM, SHIELDED
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Test Configuration: above 1GHz
Test Mode: Mode 2

AC Main

ANT ANT

Notebook

1. POWER CABLE, 260 CM, NON-SHIELDED
2. ANT CABLE, 36 CM, SHIELDED

Test Mode: Mode 4

AC Main

ANT

Notebook

1. POWER CABLE, 260 CM, NON-SHIELDED
2. ANT CABLE, 20 CM, SHIELDED

Report Format Version: 01 Page No. - 11 of 146
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3.9.2. AC Power Line Conduction Emissions Test Configuration

Test Mode: Mode 1

AC Main

T4
5|42

2
| &
&

[von]
T
Zxasn —
v

ANT
MODEM
N

Notebook

—Hcm

1. POWER CABLE, 260 CM, NON-SHIELDED
2. ANT CABLE, 36 CM, SHIELDED

3. USB CABLE, 180 CM, SHIELDED
Mouse

Test Mode: Mode 3

AC Main

e —
w

BRI

Notebook

ANT
MODEM
v

—“cm

1. POWER CABLE, 260 CM, NON-SHIELDED
2. ANT CABLE, 20 CM, SHIELDED

3. USB CABLE, 180 CM, SHIELDED
(i)
. /

Report Format Version: 01 Page No. © 12 of 146
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4. TEST RESULT
4.1. AC Power Line Conducted Emissions Measurement

4.1.1. Limit

For this product which is designed to be connected to the 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 below limits table.

Frequency (MHz) QP Limit (dBuV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

4.1.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the receiver.

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 KHz

4.1.3. Test Procedures

1. Configure the EUT according to ANSI C63.4. The EUT or host of EUT has to be placed 0.4 meter far
from the conducting wall of the shielding room and at least 80 centimeters from any other
grounded conducting surface.

2. Connect EUT or host of EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connected to the other LISNs. The LISN should provide 50uH/500hms
coupling impedance.

4. The frequency range from 150 KHz to 30 MHz was searched.

Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

6. The measurement has to be done between each power line and ground at the power terminal.

Report Format Version: 01 Page No. - 13 of 146
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4.1.4. Test Setup Layout

10 :z] EUT
e
— b—d 5 Hon-conductive Table
1 1 11 1.5x1m
[ . !
i ey 7 Fi r#_,..-‘i" | /
# VAR ST vt
| "' A
A * -1
6 4 /: “
1 »
L J
T []] [ 11
| I | e |
L'y
K \ B0cm
] 4
T _ a2
/N
. / 3.3 LV
1 1 31
—33 g
1 3 40cm
/' }, Conducting Ground Plane
\ Extends At Least 0.5m
LISN LISH b Beyond EUT System Footprint
-—
K —_— 3.2

Bonded To Ground Plane

LEGEND:

(1) Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

(2) /O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length shall
not exceed 1T m.

(3) EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50 Q. LISN
can be placed on top of, or immediately beneath, reference ground plane.

(3.1) All other equipment powered from additional LISN(s).

(3.2) Multiple outlet strip can be used for multiple power cords of non-EUT equipment.

(3.3) LISN at least 80 cm from nearest part of EUT chassis.

(4) Cables of hand-operated devices, such as keyboards, mice, etc., shall be placed as for normal use.
(5) Non-EUT components of EUT system being tested.

(6) Rear of EUT, including peripherals, shall all be aligned and flush with rear of tabletop.

(7) Rear of tabletop shall be 40 cm removed from a vertical conducting plane that is bonded to the

ground plane.

4.1.5. Test Deviation

There is no deviation with the original standard.
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4.1.6. EUT Operation during Test

The EUT was placed on the test table and programmed in normal function.

4.1.7. Results of AC Power Line Conducted Emissions Measurement

<For EUT 1 with PIFA antenna>

Temperature 24.3°C Humidity 56.4%
Test Engineer Howar Sung Phase Line
Configuration Normal Link / Mode 1
i Lewvel {dBuV) Date: 2009-10-02 Time: 17:40:37
\ CISPR 22 B QP
A |
CISPR 22_B_AVY
il |
40 11
1E
I|
f
0
0.15 0.5 1 2 5 10 20 11
Frequency {(MHz)
Over Limit FRead LISN Cable
EFreq Level Limit Line Lewel Factor Loss Bemark
MH= dBulf dB dBulf dBulf dB dB
1@ 0.17399 55.48 -9.29 64.77 55.22 0.06  0.20 QP
2 0.17399 41.9¢ -12.81 54.77 41.70 0_.06 0_20 AVERAGE
E 0.23162 33_.75 -18.65 52.39 33.50 0.05 0_20 AVERAGE
1 0.23162 46.61 -15.7% 62.3%9 46.36 0.05 ©0.20 QP
5 0.28998 26.29 -24.24 50.52 26.05 0.04 0_20 AVERAGE
(4 0.28998 39.54 -20.9% &0.52 39.30 0.04 0_20 QP
7 4.772 24.0% -31.91 56.00 23.64 0.15 0_30 QP
g8 4.772 10.82 -35.1% 46.00 1037 0.15 0_20 AVERAGE
9 5.256 13.39 -36.61 50.00 12 %2 0.17 0_30 AVERAGE
10 5.256 28.71 -31.29 60.00 28.24 0.17 0_30 QP
11 16.464 36.41 -23.59 60.00 35.35 0.64 0.42 QP
12 16.464 34.04 -15.9¢ 50.00 32.98 0.64 0.42 AVERAGE
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Temperature 24.3°C Humidity 56.4%
Test Engineer Howar Sung Phase Neutral
Configuration Normal Link / Mode 1
i Level {(dBu') Date: 2009-10-02 Time: 17:46:10
\ CISPR 22 B QP
: |
CISPR 22 B_AV
1
40 : 3
| L 1
i
i
10
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
EFreq Level Limit Line Lewel Factor Loss Bemark
MH= dBulr dB dBulf dBulf dB dB
i 0.17399 40.70 -14.07 54.77 40.41 0.09 0_20 AVERAGE
2B 01739292 53.43 -11.34 6477 H3_ 14 n.09 0_20 QP
3 022799 35_44 -17 08 H2.52 35_16 0.08 0_20 AVERAGE
1 0.22799 4698 -15.54 62.52 46.70 0.08 0.20 QP
5 0.45630 31.50 -25.26 56.76 31.23 ©0.07 0.20 QP
(4 0.45630 17.00 -29.7¢ 46.76¢ 16.73 0.07 0_20 AVERAGE
7 2.7194 19 _20 -36_80 56.00 18 89 0D.11 0_20 QP
& 2.794 12_.57 -33.43 46.00 12 26 0.11 0D_20 AVERAGE
9 5.623 27.45 -32.55 60.00 26.92 0.23 0_30 QP
10 5.623 13.53 -36.47 50.00 13.00 0.23 0.30 AVERAGE
11 16.464 33_64 -16.3¢ 50.00 32.57 0.65 0_42 AVERAGE
1z 16.464 36.52 -23.48 &0.00 35.45 0.65 0.42 QP
Note:
Level = Read Level + LISN Factor + Cable Loss.
Report Format Version: 01 Page No. - 16 of 146

FCC ID: VQF-RT3070HMC

Issued Date : Oct. 13, 2009



SPORTON LAB.

Report No.: FR9O0118

<For EUT 1 with Dipole antenna>

Temperature

24.3°C

Humidity 56.4%

Test Engineer

Howar Sung Phase Line

Configuration Normal Link / Mode 3
a0 Level {(dBul) Date: 2009-10-02 Time: 18:23:37
\ CISPR 22 B QP
: |
CISPR 22 B_AVY
40 y 12
1
!
10
1]
0.15 0.5 1 2 L 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Ereq Level Limit Line Lewel Factor Loss Bemark
MH= dBulf dB dBulf dBul¥ dB dB
1@ 0.17145 54.55 -10.34 64.89 54 29 006 0_20 QP
2 0.17145 41.53 -13.3¢ 54.8% 41.27 0.06 0.20 AVERAGE
2 0.22985 47.37 -15.0% 62.4¢ 47.12 0.05 020 QP
4 0.22985 36.87 -15.59 52.4¢ 36.62 0.05 0.20 AVERAGE
5 0.28695 40.72 -19.8¢ &0.61 40.49 0.04 0.20 QP
6 0.28695 30_.65 -19.96 50.61 30.41 0.04 0_.20 AVERAGE
7 0.40151 31.69 -26.12 57.82 31.4% 0.03 0.20 QP
g 0.40151 23.91 -23.91 47.82 23.68 0.03 0.20 AVERAGE
9 5.249 26.25 -32.715 60.00 25.7% 0.17 0_30 QP
10 5.249 12.83 -26.17 50.00 13 3¢ 0.17 0.20 AVERAGE
11 16.465 24.89 -15.11 50.00 33 83 0.64 0.42 AVERAGE
12 16.465 326.98 -23_02 60.00 35 92 064 0.42 QP
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Report No.: FR9O0118

SPORTON LAB.

Temperature 24.3°C Humidity 56.4%
Test Engineer Howar Sung Phase Neutral
Configuration Normal Link / Mode 3
gg LEVE! (4BUY) Date: 2009-10-02 Time: 18:19:53
\ CISPR 22 B QP
. |
r'll.

CISPR 22_B_AVY

il It

| e

0.15 0.5 1 2 h 10 20 30
Frequency (MHz)

Over Limit Read LISN Cable
Ereq Level Limit Line Lewel Factor Loss Bemark

MH= dBull dB dBulf dBulf dB dB

1B 0.17164 54_34 -10.54 64.88 54.05 0.09 0_20 QF
2 0.17164 41.05 -13.83 54.8% 40.76 0.09 0_20 AVERAGE
3 0.22982 47.26 -15.20 62.46¢ 46.98 0.08 0.20 QP
1 0.22982 35.76 -16.70 52.46¢ 35.4%3 0.08 0_20 AVERAGE
5 0.28710 39.89 -20.71 60.61 39.62 0.07 0.20 QF
6 0.28710 25.96 -24.64 50.61 25.69 0.07 0_20 AVERAGE
7 0.40085 32 15 -25.69 57.84 31.88 0.07 0_20 QP
8 0.40085 20_62 -27.22 47.84 20.35 0.07 0_20 AVERAGE
9 5.249 27.64 -32.36 60.00 27.13 0.21 0_30 QP
10 5.249 14.57 -35.43 50.00 14.06 0.21 0_30 AVERAGE
11 16.464 36.13 -13.87 50.00 35.06 0.65 0.42 AVERAGE
1z 16.464 38.06 -21.94 60.00 36.99 0.65 0.42 QP

Note:

Level = Read Level + LISN Factor + Cable Loss.
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4.2, Maximum Conducted Output Power Measurement

4.2.1. Limit

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output power is 30dBm.

The limited has to be reduced by the amount in dB that the gain of the antenna exceed 6dBi. In case of

point-to-point operation, the limit has to be reduced by 1dB for every 3dB that the directional gain of the

antenna exceeds 6dBi.

4.2.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
Specirum Parameter Setting
Aftenuation Auto

Span Frequency

Encompass the entire emissions bandwidth (EBW) of the signal

RB 1MHz

VB 3MHz
Detector Peak
Trace Max Hold
Sweep Time Auto

4.2.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Test was performed in accordance with Measurement of Digital Transmission Systems Operating
under Section 15.247 March 23, 2005.

3. When measuring maximum conducted output power with multiple antenna systems, add every

result of the values by mathematic formula.

4.2.4. Test Setup Layout

4.2.5. Test Deviation

Spectrum Analyzer EUT

There is no deviation with the original standard.

4.2.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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SPORTON LAB.

4.2.7. Test Result of Maximum Conducted Output Power

<For EUT 2 with PIFA antenna>
Temperature 23°C Humidity 62%
Test Engineer Allen Liu Configurations Draft n / Mode 2

Configuration Draft n MCSO 20MHz / Connector 1

Channel Frequency CondL;gLenc]i) FoEl M?é(érl;:r]mt Result
1 2412 MHz 23.72 30.00 Complies
6 2437 MHz 24.89 30.00 Complies
11 2462 MHz 24.90 30.00 Complies

Configuration Draft n MCSO 40MHz / Connector 1

Conducted Power Max. Limit
Channel Frequency (dBm) (GBm) Result
3 2422 MHz 22.10 30.00 Complies
6 2437 MHz 24.91 30.00 Complies
9 2452 MHz 23.20 30.00 Complies
Report Format Version: 01 Page No. : 20 of 146
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Report No.: FR9O0118

Temperature

23°C

Humidity

62%

Test Engineer

Allen Liu

Configurations

802.11b/g / Mode 2

Configuration IEEE 802.11b / Connector 1

Channel Frequency Condtiggenclj) FenE M?é(érl;i:]n“ Result
1 2412 MHz 19.93 30.00 Complies
6 2437 MHz 20.45 30.00 Complies
11 2462 MHz 22.26 30.00 Complies
Configuration IEEE 802.11g / Connector 1
Channel Frequency Conducted Power Max. Limit Result
(dBm) (dBm)
1 2412 MHz 23.83 30.00 Complies
6 2437 MHz 24.68 30.00 Complies
11 2462 MHz 24.75 30.00 Complies
Report Format Version: 01 Page No.  :210of 146
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<For EUT 2 with Dipole antenna>
Temperature 23°C Humidity 62%

Test Engineer Allen Liu Configurations Draft n / Mode 4

Configuration Draft n MCSO 20MHz / Connector 1

Channel Frequency Condtiggenclj) FenE M?é(érl;i:]n“ Result

1 2412 MHz 24.53 30.00 Complies

6 2437 MHz 24.89 30.00 Complies

11 2462 MHz 24.90 30.00 Complies

Configuration Draft n MCSO 40MHz / Connector 1
Channel Frequency Conducted Power Max. Limit Result
(dBm) (dBm)

3 2422 MHz 23.03 30.00 Complies

6 2437 MHz 24.91 30.00 Complies

9 2452 MHz 20.78 30.00 Complies

Report Format Version: 01 PageNo.  :22of 146

FCC ID: VQF-RT3070HMC Issued Date : Oct. 13, 2009



SPORTON LAB.

Report No.: FR9O0118

Temperature

23°C

Humidity

62%

Test Engineer

Allen Liu

Configurations

802.11b/g / Mode 4

Configuration IEEE 802.11b / Connector 1

Channel Frequency Condtiggenclj) FenE M?é(érl;i:]n“ Result
1 2412 MHz 20.65 30.00 Complies
6 2437 MHz 20.93 30.00 Complies
11 2462 MHz 21.10 30.00 Complies
Configuration IEEE 802.11g / Connector 1
Channel Frequency Conducted Power Max. Limit Result
(dBm) (dBm)
1 2412 MHz 24.75 30.00 Complies
6 2437 MHz 24.68 30.00 Complies
11 2462 MHz 24.23 30.00 Complies
Report Format Version: 01 Page No.  :230f 146
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<For EUT 2 with PIFA antenna>

Conducted Output Power Plot on Configuration Draft n MCSO 20MHz / Connector 1/ 2412 MHz

®

*RBW 1 MHz

Marker 1 [T1 ]

*VBW 3 MHz 12.60 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.415200000 GHz
Offdet 0.5 [iB H "

10 / \

Lo

--10.
20 / S

|30 A//A'r “\\M\, LvL

|-40 Mt

WSS WY T o AR A ]

--50.

| -60

70

Center 2.412 GHz 10 MHz/ Span 100 MHz

Tx Channel

Bandwidth 25 MHz Power 23.72 dBm
Date: 13.0CT.2009 18:06:18

Conducted Output Power Plot on Configuration Draft n MCSO 20MHz / Connector 1 / 2437 MHz

®

Ref 20 dBm *Att 30 dB

*RBW 1 MHz
*VBW 3 MHz
SWT 2.5 ms

Marker 1 [T1 ]
13.68 dBm
2.440000000 GHz

Offget 0.5 {iB

_Xq\

S

LVL

e

Center 2.437 GHz

Tx Channel

Bandwidth 25 MHz

Date: 13.0CT.2009 18:05:02

10 MHz/

Power

Span 100 MHz

24 .89 dBm
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Conducted Output Power Plot on Configuration Draft n MCSO 20MHz / Connector 1 / 2462 MHz

®

=
|
=

[ PK

Date:

*RBW 1 MHz
*VBW 3 MHz

Marker 1 [T1 ]
13.80 dBm

Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.465400000 GHz
Offget 0.5 @B
10 2T T |
Lo
--10.
| o0 /w\j \'\f\_,\
-30 LVL
-4 MWM \‘N\WMM
p SN
--50.
| -60
70
Center 2.462 GHz 10 MHz/ Span 100 MHz
Tx Channel
Bandwidth 25 MHz Power 24 .90 dBm

13.0CT.2009 18:07:24

Conducted Output Power Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2422 MHz

®

*RBW 1 MHz

Marker 1 [T1 ]

*VBW 3 MHz 7.92 dBm
Ref 20 dBm *Att 30 dB SWT 5 ms 2.431200000 GHz
offdet 0.5 jiB 1 ||
10
o / \
| -10
1 PK]
MAXH il mead ,,./j
0 | VT V\/\’h N\ e
L-40 [ I VR
60
70
Center 2.422 GHz 20 MHz/ Span 200 MHz
Tx Channel
Bandwidth 45 MHz Power 22.10 dBm
Date: 13.0CT.2009 18:10:28
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Conducted Output Power Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2437 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 10.82 dBm
Ref 20 dBm *Att 30 dB SWT 5 ms 2.439800000 GHz
Offget 0.5 @B 1 ||
¥

o [ \

=
|
=

]

N

o

==

[ PK

LvL

Center 2.437 GHz 20 MHz/ Span 200 MHz

Tx Channel

Bandwidth 45 MHz Power 24 .91 dBm

Date: 13.0CT.2009 18:12:01

Conducted Output Power Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2452 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 9.09 dBm

Ref 20 dBm *Att 30 dB SWT 5 ms 2.455200000 GHz

Offdet 0.5 HB 1 ||
10 =

o I )

Center 2.452 GHz 20 MHz/ Span 200 MHz

Tx Channel

Bandwidth 45 MHz Power 23.20 dBm

Date: 13.0CT.2009 18:14:48
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Conducted Output Power Plot on Configuration IEEE 802.11b / Connector 1/ 2412 MHz

Marker 1 [T1 ]
11.07 dBm
Ref 20 dBm 2.413400000 GHz

Offget 0.5

*Att 30 dB

i
/
/

N
Y

HB

|

10

O

--10

=
=

20

[ PK

-30 LVL

I-40
A

| -60

70

Center 2.412 GHz 10 MHz/ Span 100 MHz

Tx Channel

Bandwidth 25 MHz

Power 19.93 dBm

Date: 13.0CT.2009 17:44:21

Conducted Output Power Plot on Configuration IEEE 802.11b / Connector 1/ 2437 MHz

Marker 1 [T1 ]
11.60 dBm
Ref 20 dBm 2.438600000 GHz

Offget 0.5

*Att 30 dB

s
/

HB I

|

<
\

LvL

Center 2.437 GHz 10 MHz/ Span 100 MHz

Tx Channel

Bandwidth 25 MHz

Power 20.45 dBm

Date: 13.0CT.2009 17:39:38
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Conducted Output Power Plot on Configuration IEEE 802.11b / Connector 1/ 2462 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 13.40 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.463400000 GHz
Offdet 0.5 [iB 3
L10. e ey "

T .
7 X =

[ PK
20

=
|
=

LvL

Center 2.462 GHz 10 MHz/ Span 100 MHz

Tx Channel

Bandwidth 25 MHz Power 22.26 dBm

Date: 13.0CT.2009 17:34:46

Conducted Output Power Plot on Configuration IEEE 802.11g / Connector 1/ 2412 MHz

*RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 13.12 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.413600000 GHz
offdet 0.5 fiB ¥
£ ||
R / \

J S

MAXH Il autaY o \

Center 2.412 GHz 10 MHz/ Span 100 MHz

Tx Channel

Bandwidth 25 MHz Power 23.83 dBm

Date: 13.0CT.2009 17:48:48
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Conducted Output Power Plot on Configuration IEEE 802.11g / Connector 1/ 2437 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 13.79 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.439200000 GHz
Offget 0.5 @B
10 % ||
Lo
e 7 o
20 ~
A M
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| 40 - I,,A.../ \\._,.\ .
WMM-MW fmmArn g,
--50.
60
t-70
Center 2.437 GHz 10 MHz/ Span 100 MHz

Tx Channel

Bandwidth 25 MHz Power 24 .68 dBm

Date: 13.0CT.2009 17:49:38

Conducted Output Power Plot on Configuration IEEE 802.11g / Connector 1/ 2462 MHz

*RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 13.78 dBm
Ref 20 dBm “Att 30 dB SWT 2.5 ms 2.464200000 GHz
offdet 0.5 fiB
10 e Eas |
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|-10
7
=G |20 Vad \\’\A
| 30 A M\ LVL

A I N
--50.
60
70
Center 2.462 GHz 10 MHz/ Span 100 MHz
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Bandwidth 25 MHz Power 24 .75 dBm

Date: 13.0CT.2009 17:56:29
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<For EUT 2 with Dipole antenna>
Conducted Output Power Plot on Configuration Draft n MCSO 20MHz / Connector 1/ 2412 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 13.34 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.415200000 GHz

T

Offdet 0.5 B N ||
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Date: 13.0CT.2009 18:02:18

Conducted Output Power Plot on Configuration Draft n MCSO 20MHz / Connector 1 / 2437 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 13.68 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.440000000 GHz
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Conducted Output Power Plot on Configuration Draft n MCSO 20MHz / Connector 1 / 2462 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 13.80 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.465400000 GHz
Offget 0.5 @B
10 2T T |
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Date: 13.0CT.2009 18:07:24

Conducted Output Power Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2422 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 8.65 dBm

Ref 20 dBm *Att 30 dB SWT 5 ms 2.429600000 GHz
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Conducted Output Power Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2437 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 10.82 dBm
Ref 20 dBm *Att 30 dB SWT 5 ms 2.439800000 GHz
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Conducted Output Power Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2452 MHz

*RBW 1 MHz Marker 1 [T1 ]
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Conducted Output Power Plot on Configuration IEEE 802.11b / Connector 1/ 2412 MHz

®
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Conducted Output Power Plot on Configuration IEEE 802.11b / Connector 1/ 2437 MHz
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Conducted Output Power Plot on Configuration IEEE 802.11b / Connector 1/ 2462 MHz

*RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 12.23 dBm
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Conducted Output Power Plot on Configuration IEEE 802.11g / Connector 1/ 2412 MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 14.07 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.413800000 GHz

offdet 0.5 fiB - ||
o / \

o RN

LvL

Center 2.412 GHz 10 MHz/ Span 100 MHz

Tx Channel

Bandwidth 25 MHz Power 24 .75 dBm

Date: 13.0CT.2009 17:48:12

Report Format Version: 01 Page No. 34 of 146
FCC ID: VQF-RT3070HMC Issued Date : Oct. 13, 2009



SPORTON LAB.

Report No

.. FR9O0118

Conducted Output Power Plot on Configuration IEEE 802.11g / Connector 1/ 2437 MHz
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Conducted Output Power Plot on Configuration IEEE 802.11g / Connector 1/ 2462 MHz

®

*RBW 1 MHz

Marker 1 [T1 ]

*VBW 3 MHz 13.23 dBm
Ref 20 dBm *Att 30 dB SWT 2.5 ms 2.464200000 GHz
Offdet 0.5 B X

10 £ |

Lo

-10
1 PK]| L/ \\\
MAXH Il autaY Faad "

--30. LVL

40 Wl ARV v

A A

--50.

| -60

t-70

Center 2.462 GHz 10 MHz/ Span 100 MHz

Tx Channel

Bandwidth 25 MHz Power 24 .23 dBm
Date: 13.0CT.2009 17:58:22

Report Format Version: 01
FCC ID: VQF-RT3070HMC

Page No.
Issued Date

: 35 of 146
: Oct. 13, 2009



SPORTON LAB. Report No.: FR9O0118

4.3. Power Speciral Density Measurement
4.3.1. Limit

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
tfransmission.

4.3.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of Spectrum

Analyzer.
Specirum Parameter Setting
Attenuation Auto
Span Frequency 30 kHz
RB 3 kHz
VB 30 kHz
Detector Peak
Trace Max Hold
Sweep Time 10s

4.3.3. Test Procedures

1.  The transmitter output (antenna port) was connected to the spectrum analyzer.
Set RBW of spectrum analyzer to 3kHz and VBW to 30kHz. Set Detector to Peak, Trace to Max Hold.
Mark the frequency with maximum peak power as the center of the display of the spectrum.

Set the span to 30kHz and the sweep time to 10s and record the maximum peak value.

o 0 0D

Measuring multiple antennas, the connector is required to link with spectrum analyzer through a

combiner.

4.3.4. Test Setup Layout

Spectrum Analyzer EUT

4.3.5. Test Deviation

There is no deviation with the original standard.
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4.3.6. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.

4.3.7. Test Result of Power Spectral Density

<For EUT 2 with PIFA antenna>
Temperature 23°C Humidity 62%
Test Engineer Allen Liu Configurations Draft n / Mode 2

Configuration Draft n MCSO 20MHz / Connector 1

Power Density Max. Limit
Channel Frequency (ABrm/3KHz) (GBm/3KH2) Result
1 2412 MHz -11.03 8.00 Complies
6 2437 MHz -9.79 8.00 Complies
11 2462 MHz -10.31 8.00 Complies
Configuration Draft n MCSO 40MHz / Connector 1
Power Density Max. Limit
Channel Frequency (dBrm/3kH2) (dBrmy/3kHz) Result
3 2422 MHz -14.29 8.00 Complies
6 2437 MHz -11.25 8.00 Complies
9 2452 MHz -12.82 8.00 Complies
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Temperature

23°C

Humidity

62%

Test Engineer

Allen Liu

Configurations

802.11b/g / Mode 2

FCC ID: VQF-RT3070HMC

Configuration IEEE 802.11b / Connector 1
Power Density Max. Limit
Channel Frequency (dBrm/3KHz) (GBm/3KH2) Result
1 2412 MHz -12.46 8.00 Complies
6 2437 MHz -9.13 8.00 Complies
11 2462 MHz -8.02 8.00 Complies
Configuration IEEE 802.11g / Connector 1
Power Density Max. Limit
Channel Frequency (dBrm/3KHz) (dBrm/3KH2) Result
1 2412 MHz -12.46 8.00 Complies
6 2437 MHz -11.15 8.00 Complies
11 2462 MHz -10.78 8.00 Complies
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<For EUT 2 with Dipole antenna>
Temperature 23°C Humidity 62%
Test Engineer Allen Liu Configurations Draft n / Mode 4

Configuration Draft n MCSO 20MHz / Connector 1
Channel Frequenc s iz Bl Result
auency (OBmy/3kH2) (dBmY/3kHz)
1 2412 MHz -11.33 8.00 Complies
6 2437 MHz -11.21 8.00 Complies
11 2462 MHz -11.15 8.00 Complies
Configuration Draft n MCSO 40MHz / Connector 1
Power Density Max. Limit
Channel Frequency (dBrm/3kH2) (dBrmy/3kHz) Result
3 2422 MHz -13.85 8.00 Complies
6 2437 MHz -13.33 8.00 Complies
9 2452 MHz -16.65 8.00 Complies
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Temperature

23°C

Humidity

62%

Test Engineer

Allen Liu

Configurations

802.11b/g / Mode 4

FCC ID: VQF-RT3070HMC

Configuration IEEE 802.11b / Connector 1
Power Density Max. Limit
Channel Frequency (dBrm/3KHz) (GBm/3KH2) Result
1 2412 MHz -12.14 8.00 Complies
6 2437 MHz -12.19 8.00 Complies
11 2462 MHz -11.19 8.00 Complies
Configuration IEEE 802.11g / Connector 1
Power Density Max. Limit
Channel Frequency (dBrm/3KHz) (dBrm/3KH2) Result
1 2412 MHz -12.49 8.00 Complies
6 2437 MHz -12.01 8.00 Complies
11 2462 MHz -11.90 8.00 Complies
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<For EUT 2 with PIFA antenna>
Power Density Plot on Configuration Draft n MCS0O 20MHz / Connector 1/ 2412 MHz
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -11.03 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.414150420 GHz
20 Offset 1 @B
10
o
LVL
10 :
L -
‘——'_‘“v/_‘w/’_ﬂ_ x-———\’mw‘—\_«
I--20.
|30
3DB
|--40.
|--50.
I--60
|--70
-80
Center 2.41415078 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 22:03:00
Power Density Plot on Configuration Draft n MCS0O 20MHz / Connector 1 / 2437 MHz
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -9.79 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.434775080 GHz
20 Offset 1 @B
10
Lo
LVL
10
H/-'—-'\_,_/—'-—\/—'% NN
I--20.
|30
3DB
|--40.
|--50.
|--60
=70
-80
Center 2.43477508 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 22:05:03
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Power Density Plot on Configuration Draft n MCS0O 20MHz / Connector 1 / 2462 MHz
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -10.31 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.464154200 GHz
20 Offset 1 @B
1o
o
LVL
=2 s B N e WU e N
I--20.
|30
3DB
|--40.
|--50.
I--60
=70
-80
Center 2.46415414 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 22:10:19
Power Density Plot on Configuration Draft n MCS0O 40MHz / Connector 1 / 2422 MHz
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -14.29 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.418552720 GHz
20 Offset 1 @B
1o
Lo
LVL
10 1
_/-'ﬁ\_zo \ /_.,-—’\
|30
3DB
|--40.
|--50.
|--60
|--70
-80
Center 2.41855284 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 21:55:59
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Power Density Plot on Configuration Draft n MCS0O 40MHz / Connector 1 / 2437 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -11.25 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.440385580 GHz
20 Offset 1 @B
Lo
o
LV
-10 E
i,
ot _h\\\‘\\\_\________,__wf “‘\\\_ﬂ,
I-20
I--30
3DB
|--40
|--50
I--60-
=70
-80
Center 2.4403857 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 21:53:58

Power Density Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2452 MHz

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -12.82 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.448552660 GHz

20 Offset 1 ¢B

l10

--30

|--40

=70

-80

Center 2.4485529 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 21:58:18
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Power Density Plot on Configuration IEEE 802.11b / Connector 1/ 2412 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -12.46 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.411317620 GHz

20 Offset 1 @B

Lo
o
LVL
-10- 1

a RN 2N

--30

|--40

=70

-80

Center 2.41131732 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 22:43:38

Power Density Plot on Configuration IEEE 802.11b / Connector 1/ 2437 MHz

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -9.13 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.437663060 GHz

20 Offset 1 ¢B

Lo
B

-10

N4 AN /

--30

|--40

=70

-80

Center 2.43767128 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 22:45:47
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Power Density Plot on Configuration IEEE 802.11b / Connector 1/ 2462 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -8.02 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.462647300 GHz

20 Offset 1 @B

Lo
o

NV N /

--30

|--40

=70

-80

Center 2.46264742 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 22:47:57

Power Density Plot on Configuration IEEE 802.11g / Connector 1/ 2412 MHz

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -12.46 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.413850900 GHz

20 Offset 1 ¢B

Lo
B

--10

--30

|--40

=70

-80

Center 2.41385108 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 22:23:44
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Power Density Plot on Configuration IEEE 802.11g / Connector 1/ 2437 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -11.15 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.438850360 GHz

20 Offset 1 @B

Lo
o

--30

|--40

=70

-80

Center 2.43885048 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 22:21:34

Power Density Plot on Configuration IEEE 802.11g / Connector 1/ 2462 MHz

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -10.78 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.460136340 GHz

20 Offset 1 ¢B

Lo
B

--30

|--40

=70

-80

Center 2.4601361 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 22:19:14
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<For EUT 2 with Dipole antenna>

Power Density Plot on Configuration Draft n MCS0O 20MHz / Connector 1/ 2412 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -11.33 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.414149760 GHz
20 Offset 1 @B
Lo
o
LV
-10
I-20
I--30
3DB
|--40
|--50
I--60-
=70
-80
Center 2.41414976 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 21:05:11

Power Density Plot on Configuration Draft n MCS0O 20MHz / Connector 1 / 2437 MHz

Ref 20 dBm “Att 30 dB

“RBW 3 kHz
*VBW 30 kHz
*SWT 10 s

Marker 1 [T1 ]
-11.21 dBm

2.439154380 GHz

20 Offset 1 ¢B
l10
o
LV
10 z
— ]
-'_\_'“/-—'_ﬁ\/__,-f—'_—\’/_‘x M—— | _-'__-\M
I-—20
l-30
3DB
l--4a0
|--50
|--60
=70
-80
Center 2.43915462 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 21:07:21
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Power Density Plot on Configuration Draft n MCS0O 20MHz / Connector 1 / 2462 MHz
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -11.15 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.459773960 GHz
20 Offset 1 @B
1o
o
LVL
-10. E
I--20.
|30
3DB
|--40.
|--50.
I--60.
|--70
-80
Center 2.45977408 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 21:09:26
Power Density Plot on Configuration Draft n MCS0O 40MHz / Connector 1 / 2422 MHz
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -13.85 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.418539700 GHz
20 Offset 1 @B
1o
Lo
LVL
l--10 4
— — _//J—\wv/#—#\
|30
3DB
|--40.
|--50.
|--60
|--70
-80
Center 2.41853988 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 21:14:57
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Power Density Plot on Configuration Draft n MCS0O 40MHz / Connector 1 / 2437 MHz
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -13.33 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.429135140 GHz
20 Offset 1 @B
1o
o
LVL
-10.
__——————-\_A__q______-d———-—/f”‘———___—‘\\‘\v«-\\~____J,,——~~"“~\\J,__\_vi
I--20.
|30
3DB
|--40.
|--50.
I--60
=70
-80
Center 2.42913508 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 21:17:37
Power Density Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2452 MHz
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -16.65 dBm
Ref 20 dBm *Att 30 dB *SWT 10 s 2.459802580 GHz
20 Offset 1 @B
1o
Lo
LVL
10
1
L /_/_,_,-/—'] ——
S—
|30
3DB
|--40.
|--50.
|--60
|--70
-80
Center 2.45980264 GHz 3 kHz/ Span 30 kHz
Date: 1.0CT.2009 21:31:15
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Power Density Plot on Configuration IEEE 802.11b / Connector 1/ 2412 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -12.14 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.411317420 GHz

20 Offset 1 @B

Lo
o

I--10

™~ I N

--30

|--40

=70

-80
Center 2.41131748 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 20:54:31

Power Density Plot on Configuration IEEE 802.11b / Connector 1/ 2437 MHz

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -12.19 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.436277680 GHz

20 Offset 1 ¢B

Lo
B

N A ~

--30

|--40

=70

-80
Center 2.43627762 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 20:50:02
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Power Density Plot on Configuration IEEE 802.11b / Connector 1/ 2462 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -11.19 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.462647900 GHz

20 Offset 1 @B

Lo
o

--30

|--40

=70

-80

Center 2.46264808 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 20:52:24

Power Density Plot on Configuration IEEE 802.11g / Connector 1/ 2412 MHz

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -12.49 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.413850720 GHz

20 Offset 1 ¢B

Lo
B

--10

--30

|--40

=70

-80

Center 2.41385084 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 20:58:08
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Power Density Plot on Configuration IEEE 802.11g / Connector 1/ 2437 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -12.01 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.438850360 GHz

20 Offset 1 @B

Lo
o

--30

|--40

=70

-80

Center 2.43885042 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 21:00:26

Power Density Plot on Configuration IEEE 802.11g / Connector 1/ 2462 MHz

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -11.90 dBm

Ref 20 dBm *Att 30 dB *SWT 10 s 2.463850240 GHz

20 Offset 1 ¢B

Lo
B

--30

|--40

=70

-80

Center 2.46385048 GHz 3 kHz/ Span 30 kHz

Date: 1.0CT.2009 21:02:37
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4.4. 6dB Spectrum Bandwidth Measurement
4.4.1. Limit

For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz.
4.4.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the Spectrum

Analyzer.
Specirum Parameters Setting
Attenuation Auto
Span Frequency > 6dB Bandwidth
RB 100 kHz
VB 100 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

4.4.3. Test Procedures

1.  The transmitter output (antenna port) was connected to the spectrum analyzer in peak hold mode.
The resolution bandwidth of 100 kHz and the video bandwidth of 100 kHz were used.

Measured the spectrum width with power higher than 6dB below carrier.

P e D

Measuring multiple antennas, the connector is required to link with spectrum analyzer through a

combiner.

4.4.4. Test Setup Layout

e ]

Spectrum Analyzer EUT

4.4.5. Test Deviation
There is no deviation with the original standard.
4.4.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.4.7.

Test Result of 6dB Spectrum Bandwidth

<For EUT 2 with PIFA antenna>

Temperature 23°C Humidity 62%
Test Engineer Allen Liu Configurations Draft n / Mode 2
Configuration Draft n MCSO 20MHz / Connector 1
. 99% Occupied T
Channel Frequency Cely kel i Bandwidth Min. Limit Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 17.64 17.60 500 Complies
6 2437 MHz 17.64 17.60 500 Complies
11 2462 MHz 17.64 17.60 500 Complies
Configuration Draft n MCSO 40MHz / Connector 1
. 99% Occupied s
Channel Frequency | 9B Banawidih | g\ ywidith Min. Limit Test Result
(MHz) (kHz)
(MHz)
3 2422 MHz 36.32 36.00 500 Complies
6 2437 MHz 36.40 36.00 500 Complies
9 2452 MHz 36.48 36.08 500 Complies
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Temperature 23°C Humidity 62%
Test Engineer Allen Liu Configurations 802.11b/g / Mode 2
Configuration IEEE 802.11b / Connector 1
. 99% Occupied T
Channel Frequency b B Bandwidth bl ] Test Result
(MH2) (kH2)
(MHz)
1 2412 MHz 11.08 14.32 500 Complies
6 2437 MHz 11.08 14.44 500 Complies
11 2462 MHz 11.08 14.44 500 Complies
Configuration IEEE 802.11g / Connector 1
. 99% Occupied T
Channel Frequency Cely kel i Bandwidth Min. Limit Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 16.56 16.44 500 Complies
6 2437 MHz 16.56 16.44 500 Complies
11 2462 MHz 16.56 16.44 500 Complies
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<For EUT 2 with Dipole antenna>
Temperature 23°C Humidity 62%

Test Engineer Allen Liu Configurations Draft n / Mode 4

Configuration Draft n MCSO 20MHz / Connector 1

. 99% Occupied s
Channel Frequency b B Bandwidth bl ] Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 17.68 17.60 500 Complies
6 2437 MHz 17.60 17.60 500 Complies
11 2462 MHz 17.64 17.60 500 Complies
Configuration Draft n MCSO 40MHz / Connector 1
. 99% Occupied .
Channel Frequency Cely Baentat Bandwidth b, (il Test Result
(MHz) (kHz)
(MHz)
3 2422 MHz 36.48 36.00 500 Complies
6 2437 MHz 36.40 36.08 500 Complies
9 2452 MHz 36.48 36.00 500 Complies
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Temperature 23°C Humidity 62%
Test Engineer Allen Liu Configurations 802.11b/g / Mode 4
Configuration IEEE 802.11b / Connector 1
. 99% Occupied T
Channel Frequency b B Bandwidth bl ] Test Result
(MH2) (kH2)
(MHz)
1 2412 MHz 11.08 14.36 500 Complies
6 2437 MHz 11.08 14.32 500 Complies
11 2462 MHz 11.08 14.32 500 Complies
Configuration IEEE 802.11g / Connector 1
. 99% Occupied T
Channel Frequency Cely kel i Bandwidth Min. Limit Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 16.52 16.44 500 Complies
6 2437 MHz 16.52 16.44 500 Complies
11 2462 MHz 16.52 16.44 500 Complies
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<For EUT 2 with PIFA antenna>
6 dB Bandwidth Plot on Configuration Draft n MCS0O 20MHz / Connector 1 / 2412 MHz

@ “RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz -1.72 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 17.640000000 MHz
20 OBW 17[.600000p00 | MHz
Marker| 1 [T1 ]
L1o 2! 03/ dBm
2|.403200000| GHz
1 PK}

s—4r—DL 1.174 gBn |- — L el
- M) ¢ruanwuvuvww rJﬂwuw VNN A P B

D2 -4.826 dpm 214032000004 GH.

Temp 2| [T1 OB
| 0 P2 L 1

—2[92](dBm
2|.420800000 | GHz
-0

V

--30

|--4a0
l-50
I--60-
=70
F2
F1
-80
Center 2.412 GHz 2 MHz/ Span 20 MHz

Date: 1.0CT.2009 22:01:33

6 dB Bandwidth Plot on Configuration Draft n MCS0O 20MHz / Connector 1 / 2437 MHz

<8> *RBW 100 kHz Delta 1 [T1 ]
“VBW 100 kHz 2.45 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 17.640000000 MHz
20 OBW 17(.600000D00| MHz
Marker| 1 [T1 ]
10 _3/ 92 dBm
W 2(.428160000| GHz
m Temp 1| [T1 OBW] -
N Y W WA TV TV WY T WU TNV L BVLVETE U OV VY By B I
Ttk M AR L ¥ o S Nav
D2 -{4.054 dpm —#28260000T G
10( Temp 2| [T1 OBWV] \
B —1[47]\gBm
2(.445800000| GHz
o \L
I--30
3DB
|--40
|--50
|--60
=70
F2
F1
-80
Center 2.437 GHz 2 MHz/ Span 20 MHz

Date: 1.0CT.2009 22:03:35
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6 dB Bandwidth Plot on Configuration Draft n MCS0 20MHz / Connector 1 / 2462 MHz

@ “RBW 100 kHz Delta 1 [T1 ]
“VBW 100 kHz 1.15 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 17.640000000 MHz
20 OBW 17(.600000D00| MHz
Marker| 1 [T1 ]
10 -3 00/ dBm
2(.453160000| GHz
D1 2.307 dBm Temp 1| [T1 OBW]
Lo 43 1oy oA I A T A L A M AN Nt AARAA At e A2,
S ASAVS AT e 4 VU , ¥ VWA A~ oM aBm
D2 -[3.693 dBm 453200000
10( h Temp 2| [T1 OBWV] \
B —1[84|(dBm
2[.470800000| §Hz
/5o W
--30
3DB
|--4a0
|--50
I--60-
=70
F2
F1
-80
Center 2.462 GHz 2 MHz/ Span 20 MHz

Date: 1.0CT.2009 22:08:52

6 dB Bandwidth Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2422 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 100 kHz 1.40 dB
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6 dB Bandwidth Plot on Configuration Draft n MCS0O 40MHz / Connector 1 / 2437 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11b / Connector 1 /2412 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11b / Connector 1/ 2462 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11g / Connector 1 /2412 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11g / Connector 1 /2437 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11g / Connector 1/ 2462 MHz
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<For EUT 2 with Dipole antenna>

6 dB Bandwidth Plot on Configuration Draft n MCS0O 20MHz / Connector 1 / 2412 MHz
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6 dB Bandwidth Plot on Configuration Draft n MCS0 20MHz / Connector 1 / 2462 MHz
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6 dB Bandwidth Plot on Configuration Draft n MCS0O 40MHz / Connector 1 / 2437 MHz
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6 dB Bandwidth Plot on Configuration Draft n MCSO 40MHz / Connector 1 / 2452 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11b / Connector 1 /2412 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11b / Connector 1 /2437 MHz
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