B

NVLA

Lab Code: 200167-0

2ay Area Compliance Labs. Corp.

FCC PART 15.247

TEST AND MEASUREMENT REPORT

For

OPTION NV

Gaston Geenslaan 14, P.O. Box 3001, Leuven, Belgium

FCC ID: NCMOGS1001

Report Type: Product Type:
Original Report Wi-Fi Cradle for 3G USB Modem

Test Engineers:  Victor Zhang

Report Number: R0904283-247

Report Date:  2009-08-03

Boni Baniqued

=
Reviewed By: Sr. RF Engineer o

Prepared By: Bay Area Compliance Laboratories Corp.
(21) 1274 Anvilwood Ave
Sunnyvale, CA 94089, USA
Tel: (408) 732-9162
Fax: (408) 732 9164

Note: This test report is prepared for the customer shown above and for the device described herein. It may not be duplicated or used
in part without prior written consent from Bay Area Compliance Laboratories Corp. This report must not be used by the customer to
claim product certification, approval, or endorsement by NVLAP*, NIST, or any agency of the Federal Government.

* This report may contain data that are not covered by the NVLAP accreditation and are marked with an asterisk “*”

e




OPTION NV FCC ID: NCMOGS1001

TABLE OF CONTENTS
1 GeNEral INTOIMALION ..ottt bbb bbb h bt e b et e bt e e e bt bbb et b e e b e ene s
11 Product Description for Equipment Under TeSt (EUT).....ccoviiiiiiiiiiieiire e 6
1.2 Mechanical DeSCription OF EUT ..ot 6
1.3 BUT PROTO. ...ttt bbb bt bbb e bR bbb b e Rt e b et e bt b e e b ettt er e s bt 6
14 L@ ] o] 1= o3 1 Y- O 7
15 Related SUBMIEAI(S)/GIANT(S) ...vvieiverieiieiisie ettt ettt se e e s ese e e esseneesaesserestaebeeseeteareerenreanes 7
1.6 LI B\ 1=11 oo o] oo Y 7
1.7 MEASUFEMENT UNCEITAINTY ....cviieiiiieiieie sttt sttt r e st e e b e e s e e be e st e be e b e beeneesbeeneennsebeaneas 7
1.8 LI B o | 8
2 SYStEmM TeSt CONFIGUIATION ......cviiieieicieice ettt et e e e et e se e e st e es e st e nteseeste e e ee e eneenaessenaeneensenean
2.1 JUSTIFICALION ...ttt b et b et e bt bk st e bbb e b e e bt sb et e s bbb et st et e 9
2.2 EUT EXEICISE SOTIWAIE .....eeiitiiisieitesie ettt et ettt s et e s e et e e st e st es e e st e s e eseebe et e ebeereebeeneenenneanes 9
2.3 EQUIPMENT MO ICALIONS ... .cveevieicees ettt ettt e e st e e et s e se et e et e e beereabesreeteaneeeesreanas 9
24 EUT Internal Configuration DELAIIS ...........coviiiiriiiiiecesee st 9
25 (o Tors IS T 0T o] oo l =To 0T o] 11 o1 APPSR STPR 9
2.6 0= G TUT o o] P 9
2.7 Interface POrts and CabliNg ........coiiioiiiiii e 10
2.8 RS 0L Fo LA oot TSR 10
3 SUMMANY OF TESE RESUILS. . .c.viiieiieiiie ettt ettt a st eas s e e s e e aeeReeseebeste s e s aessens e e e st e e e s e enseneeseenes
4 FCC 815.247(i), § 2.1091 - RF EXPOSUIE .....ocutiiriiiieteitirieteteie sttt ses bttt se bbbt se bbbt as bbbt eb bttt sbeb st snenenes
4.1 APPLICADIE STANGAIT ... ...vceiec e ettt 13
4.2 IMIPE PrEAICHION ...ttt e etk ek ke et b bbbt bbbt bbb b et neer s 13
4.3 IVIPE RESUITS ... ettt et b bbbk e b et b bbb bbbt bbbt b e nn s 13
5  FCC 815.203 - ANteNNa REGUITEIMENT .......c.iiiiiitiiciir ettt en e
5.1 AN o] o] Tox: o] [=I] v o - Vo I 14
5.2 ANteNNa CONNECTON CONSIIUCTION ......civiitiitiitiiteste ettt sttt st e bbb bbbt e b e b e b sb e e b e s ese e e e sseneann e 14
53 ANTENNA DELAIT PROLO ...t bbbkt b et b et b e bbbttt nnene 14
6  FCC §15.207 - CONAUCLEA EMISSIONS ...c.vviveiiiiieieieriscste ettt ettt ettt et b ettt sttt ettt b et
6.1 P AN o] o] o o] [=I] r= o - Vo I 15
6.2 TST SBUUP. ..ttt e h et R e R R r et e e 15
6.3 Test EqQUipment LiSt and DELailS ........cvcviiiiiiiieiiie ettt sre bt ns 15
6.4 Test SEtUP BIOCK DIAGIAM ..ottt e ettt r et r et r s nn e 16
6.5 TEST PTOCEUUIE.... .ttt ettt ettt bt e e h e ae e b £ e b e e b e e b £ e bt e R e e b e e b e e b e e b e eb e e b e e b e b e b e e et et ent e b esseneaseanes 16
6.6 Test ENVIronmMental CONAILIONS. ........coiiiuiiiiiieireiese ettt ettt nn e 16
6.7 SUMMANY OF TESE RESUILS ...t 17
6.8 Conducted Emissions TeSt PIOtS @Nd Data ..........ccciveiiuiiiiiiiiiiinieneeie sttt 17
7  FCC §2.1051 & §15.247(d) - Spurious Emissions at Antenna Terminals ...........cccccevrieieininneieninsiseie e,
7.1 P AN o] o] 1o o] [=T] = aTo - Vo I 22
7.2 MEASUIEMENT PIOCEAUIE .......eiviti ettt sttt ettt ettt sttt e st see s be st e nee st en s e e e s e eneebeeseetesaeseesaeseeneseeseenes 22
7.3 Test EQUIpMENt LiSt and DELAilS ........ccviviiii it ens 22
7.4 Test ENVIronmMental CONAILIONS. ........coiiiuiiiiiieireiese ettt ettt nn e 22
7.5 MEASUIEMENT RESUIT. ...ttt bbbt bbb b e e e e b e e et b e e bt e b e ebeebe s beebesbe s be b et b 22
8  FCC §15.205, §15.209 & 8§15.247(d) - Spurious Radiated EMISSIONS ..........ccoieirieririininininieseies e
8.1 F AN o] o] [Tor: T o] [T 7= T oo T o PSSP 47
8.2 LIRS AT (1] o TP STROPTP 48
8.3 Test EQUIpMENt LiSt and DELAIIS ..........cviiiiiiiei e 48
8.4 TeSt SELUP BIOCK DIAGIAM ...c.eiuviiieiicicti ettt ettt e e e seese et e ebesbesteebesbe st e sne s entesaenseneaneenes 49
8.5 QIS A (0= U =TSRSS 49

Report Number: R0904283-247 Page 2 of 138 FCC Part 15.247 Test Report




OPTION NV FCC ID: NCMOGS1001

8.6 Corrected Amplitude & Margin CalCUIAtION ...........cccoviiiiriiriceee e 50
8.7 Test ENVIronmMental CONGILIONS. ........coii ittt ettt nn e 50
8.8 SUMMANY OF TESE RESUILS ...t 50
8.9 Band EAQge EMISSIONS PLOLS.........cciiiiiieicicieiet ettt sttt sttt st et sttt sae e nn et ens e e esseneenens 54
8.10  Radiated EMIisSions TSt PIOt & JatA ......cccviereieriire et nes 70
9 FCC 815.247(a) (2) — 6 dB & 99% BandWidth ..........cooiiiiiiicicese e 82
9.1 AN o] o] To: o] [=I] v o - Vo I 82
9.2 MEASUIEMENT PIOCEAUIE .......eitiitiite sttt ettt b bbbttt b e sb e bbb e e s et e b e e he e bt ek e et e sbeebesbe s benbeneenbe e 82
9.3 Test EQUIpMENt List and DELailS .........cvcviiiiii et ens 82
94 ENVIronmental CONAITIONS ..........oiiiiiii ettt bbb bbb bbb s e ne et e e e e e e e e ne e 82
9.5 SUMMArY OF TESE RESUILS ...ttt et e s be st st e s te b e aesaesbenneseenseees 83
10 FCC §15.247(b) - Peak Output POWEF MEASUIEMENT.......coiuiiitiiieieieeiesieie sttt ettt e enns 94
O R Y oo [ToF: o] [T - Ta o =T o P TSSUS TR 94
10.2  MEASUMEMENTE PrOCEUUIE ... eviieieeieeeee ettt ettt sttt s te st e st see b e see b e e e e e s e ene e s e eseemeeseebeesesbeseeseenbeeeneensenees 94
10.3  Test EQUIPMENE LiSt @NG DELAIIS ......cviiieiiiieiieii ittt esbeebeesaesbesreesreanneas 94
10.4  ENVIronmMENtal CONITIONS ......c.oiviiiriiitiieti ettt ettt bbbttt b st nn e 95
10.5  SUMMANY OF TESE RESUILS .....eviiiiiiieicie ettt e st e et esbe et e s re e beeseesbeeneesneesrean 95
11 FCC 815.247(d) - 100 kHz Bandwidth Of Band EQQES ..........ccereieiiiiieieiiinie sttt 96
111 APPHCADIE STANUANT ... ..o bbb et 96
112 IMEASUIEMENT PrOCEAUIE ... .c.eitiuiitiite ettt sttt bbb bbbt bbbt bbbt bbbkt b e eb st bt b 96
11.3  Test EQuUipmeNt List and DELAINS ..........ccvrveiiiiiiiiri et 96
114 EnVIronmMENtal CONITIONS ......c.oiuiiiiiiiitiiitieies ettt et b ettt bbb bbbttt en e 96
115 IMEASUIEMENT RESUITS .. .uiiiiiiteiieteie ettt bbb bbb bbbt b e bbb et bt b 96
12 FCC §15.247(€) - POWET SPECLIAl DENSITY ....cveviiiiiiiiieieieti ettt bbbttt 105
2 R Y o o [ o= o] L= 30 7= T o U o 105
122 MEASUIEIMENT PrOCEUUIE. ... ..ttt ettt sttt b et e e e e s et b e bt b e e b £ e bt e bt e bt eb e see s b e et be b bt e b e ebeebeebeebesbeee 105
12,3 Test EQUIPMENt LiSt AN DELAIIS ........cviviiiiieie ettt e re e resresne s 105
124 EnVIronmMental CONTITIONS ........coiiiiiiieiese ettt ettt st e et s e st re e s e eneereeneenesrees 105
125  SUMMArY OF TESE RESUILS ....eeiiicii e sttt e st st e b et eeaesteereeaenre s 106
13 FCC §15.109 — Unwanted Spurious Emissions, Receiver Spurious EMISSIiONS .........cccoceorerniineincinscnece, 120
R 0 R Y oo [oF: To] [T g Lo = U SRS 120
13,2 TS SBIUP. ..ttt R R ettt e e r e nre e 120
13.3  TeSt SEtUP BIOCK DIAGIAM ..ecuviiiiiiiiiiesieeite ettt te s be et b e te e be s e beesa e s be e beeseeteeneetessaesaesseeneeanes 120
13.4  Test EQUIPMENt LiSt AN DELAIIS .......ecviviiiieieiise et se e ne e enesneneees 121
T T =T o oo =T [ SR 121
13.6  ENVIronmMeNntal CONMITIONS ........coucirieiiieiieisieise ettt b et ebe e nne s 121
13.7  Corrected Amplitude & Margin CalCUIAtION ...........ccoiiriiiiiiie s 121
13.8  SUMMArY OF TESE RESUILS ....eeciiieicicii ettt sttt e e e e s e aeereeresaesrees 122
13.9  Radiated EMIissions TSt PIOtS @N0 DALA ..........cerveuirieiriiiiieiitie st 123
14 Exhibit A - FCC Equipment Labeling REQUIFEMENTS ..........cooviiiiiieineenese e 124
o R e O O | N I o I T [0 11T ) S 124
14.2  Suggested Content 0N FCC ID LA .......ccooiiiiiiiicie sttt nee e 124
14.3  Suggested ID Label LOCation 0N EUT .......ccociiiiiiiie ettt sttt na e nesne s 125
15 EXhibit B - Test SEtUP PROTOGFaPNS. ....cv ittt e e sansseneasanneanens 126
15.1  Conducted Emissions —Front View (WLAN ONIY) ....cccoiiiiiiiiic ettt 126
15.2  Conducted Emissions — Side VIEW (WLAN ONIY) ..ot 126
15.3  Conducted Emissions —Front View (CO-LOCAION) .......cccveiiiiriiieiiiise ettt 127
15.4  Conducted Emissions — Side View (CO-LOCALION).........ccoiiiiriiircies s 127
15,5 Radiated Emissions — Front View (WLAN ONIY) ...oovviiiiiii et 128
15.6  Radiated Emissions — Rear View (WLAN Only) — Below 1 GHZ........cccccoveviieiiiie e 128
15.7  Radiated Emissions — Rare View (WLAN Only) — Above 1 GHz.........c.coeviiiiiii e 129
15.8  Radiated Emissions — Front View (Co-Location with FCC ID: NCMOGI0411) .....cccoovvvvvvveneieieeeeeeeeens 129
159 Radiated Emissions — Rear View (Co-Location with FCC ID: NCMOGI0411) — Below 1GHz.................... 130
15.10 Radiated Emissions — Rare View (Co-Location with FCC ID: NCMOGI0411) — Above 1GHz............... 130
15.11 Radiated Emissions — Front View (Co-Location with FCC ID: NCMOGI0451) ........ccccevviiniininieennne, 131

Report Number: R0904283-247 Page 3 of 138 FCC Part 15.247 Test Report




OPTION NV FCC ID: NCMOGS1001

15.12 Radiated Emissions — Rare View (Co-Location with FCC ID: NCMOGI0451) — Below 1 GHz .............. 131
15.13 Radiated Emissions — Rear View (Co-Location with FCC ID: NCMOGI0411) — Above 1 GHz............... 132
16 EXNibDit C - EUT PROTOGIAPRS .. .c.vivieiicecece sttt sttt sttt et e st et et ensesaasseneanaaneanens 133
G20 A =L U B o o IR [0 L= I AT S 133
16.2  EUT-BOLOM SIAE VIBW ....ecuiiiiiiiiiiite itttk b et b et b et e et nn s 133
16.3  EUT- POIS SIOE WVIBW.....eiiiiieiiiitetiite ittt bbbt bbb bbbt bbb bt bbbt st be et ne e see s 134
16.4  EUT-POWEE SUPPIY VIBW ..o.oiiiiiiceie ettt ettt et na et sttt st st et ste st et s s eneanenneenenrees 134
16.5  EUT-COVEE OFF WIBW. ..ottt etttk b bbbt bt bt e bt be b e e b b e st b e ebe b e ebe bt 135
166  EUT-PCBA TOP SIUE VIBW ....ecviciiiiietr ettt sttt et se st ese st e st et s te st e sb e s ae b et e et esaesseneaneenearennees 135
16.7  EUT- PCBA BOtOM SIAE VIBW... ettt ettt sttt ettt e b se et e se e e nas 136
16.8 EUT- PCBA Top Side View (With RF Shielding off)..........cccooiiiiiiiii e 136
16.9 EUT- PCBA Bottom Side View (With RF Shielding Off) ........c.ccoiiiiiiiicccc e 137
16.10 Co-Location Device FCC ID: NCMOGIOALL VIBW .....ocuiiuiiiiiiirieiesieiee et sie b e 137
16.11 Co-Location Device FCC ID: NCMOGIOASL .......c.oiiiiiieeiesiesie et ere s 138
Report Number: R0904283-247 Page 4 of 138 FCC Part 15.247 Test Report




OPTION NV

FCC ID: NCMOGS1001

DOCUMENT REVISION HISTORY

Revision Number

Report Number

Description of Revision

Date of Revision

0

R0904283-247

Original

2009-08-03

Report Number: R0904283-247

Page 5 of 138

FCC Part 15.247 Test Report




OPTION NV FCC ID: NCMOGS1001

1 General Information

1.1 Product Description for Equipment Under Test (EUT)

The OPTION NV product, model: GS1001, FCC ID: NCMOGS1001; Model: GS1001 or the "EUT" as
referred to in this report, is a High speed Wi-Fi router cradle for all major USB modems. The EUT is powered
by an AC/DC Adapter.

Adapter: SWITCHING POWER SUPPLY

Model: PSA15R-050P;

Input: AC 100-240V~50/60Hz, 0.5A;

Output: DC 5V, 3A.

1.2 Mechanical Description of EUT

The EUT measures approximately 9.4 cm L x 9.4 cm W x 2.2 cm H and weighs approximately 120 g.

*All measurement and test data in this report was gathered from production sample serial number: 000CE368AF77.

1.3 EUT Photo

e AR

Please refer to Exhibit C for more EUT photographs.

Report Number: R0904283-247 Page 6 of 138 FCC Part 15.247 Test Report




OPTION NV

FCC ID: NCMOGS1001

1.4

Objective

This original measurement and test report is prepared on behalf of OPTION NV in accordance with Part 2,
Subpart J, Part 15, Subparts A, B and C of the Federal Communication Commissions rules.

The objective is to determine compliance with FCC standards, rules and limits for this device including:

1.5

RF Exposure

Antenna Requirement

Conducted Emissions

Spurious Emissions at Antenna Port
Radiated Spurious Emissions
Restricted Band

Receiver Spurious Emissions

6 dB Bandwidth & 99% Bandwidth
Maximum Peak Output Power

100 kHz Bandwidth of Frequency Band Edge
Power Spectral Density

Related Submittal(s)/Grant(s)

No Related Submittals.

1.6

Test Methodology

All measurements contained in this report were conducted in accordance with ANSI C63.4-2003, American
National Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and

Electronic Equipment in the range of 9 kHz to 40 GHz.

1.7

Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in field of EMC. The factors contributing
to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna directivity, antenna
factor variation with height, antenna phase center variation, antenna factor frequency interpolation,
measurement distance variation, site imperfections, mismatch (average), and system repeatability.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the values range from +2.0 for
Conducted Emissions tests and +4.0 dB for Radiated Emissions tests are the most accurate estimates

pertaining to uncertainty of EMC measurements at BACL.

Detailed instrumentation measurement uncertainties can be found in BACL report QAP-018.

All radiated and conducted emissions measurement was performed at Bay Area Compliance Laboratory,
Corp. The radiated testing was performed at an antenna-to-EUT distance of 3 meters.
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1.8 Test Facility

The test site used by BACL Corp. to collect radiated and conducted emissions measurement data is located at
its facility in Sunnyvale, California, USA.

The test sites at BACL have been fully described in reports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VCCI). The details of these reports has
been found to be in compliance with the requirements of Section 2.948 of the FCC Rules on February 11 and
December 10, 1997 and Avrticle 8 of the VCCI regulations on December 25, 1997. The facility also complies
with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-2003.

The Federal Communications Commission, Industry Canada, and Voluntary Control Council for Interference
has the reports on file and is listed under FCC registration number: 90464, IC registration number: 3062A,
and VCCI Registration Number: C-2463 and R-2698. The test site has been approved by the FCC, IC, and
VCCI for public use and is listed in the FCC Public Access Link (PAL) database.

Additionally, BACL is a National Institute of Standards and Technology (NIST) accredited laboratory, under
the National Voluntary Laboratory Accredited Program (Lab Code 200167-0). The current scope of
accreditations can be found at http://ts.nist.gov/Standards/scopes/2001670.htm
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2 System Test Configuration

2.1 Justification
The EUT was configured for testing according to ANSI C63.4-2003.

The EUT was tested in a testing mode to represent worst-case results during the final qualification test with
the host model: Q1000.

The worst-case data rates are determined to be as follows for each mode based upon investigation by
measuring the average power, peak power and PPSD across all data rates bandwidths, and modulations.

2.2 EUT Exercise Software

Firmware Vision: 210.124.1, The EUT had been tested with the following data rate settings (worst case):

Frequency/Data rate
Radio Bandwidth
Mode (MHz) Low Channel Middle Channel High Channel
(MHz/Mbps) (MHz/Mbps) (MHz)

802.11b 20 2412/1 2437/1 2462/1
802.11g 20 2412/6 2437/6 2462/6
802.11n 20 2412/6.5 2437/6.5 2462/6.5
802.11n 40 2422/13 2437/13 2452/13

2.3 Equipment Modifications

No modifications were made to the EUT.

24 EUT Internal Configuration Details

Manufacturers Descriptions Models Serial Numbers

Aztech System Ltd. PCB Board T970 030 6152K-A -

2.5 Local Support Equipment

Manufacturers Descriptions Models Serial Numbers

IBM Laptop T41 -

2.6 Power Supply

Manufacturers Descriptions Models Serial Numbers

PHIHONG AC/DC Power Adapter PSA15R-050P P81900184A3
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2.7 Interface Ports and Cabling
Cable Description Length (m) From To
Unshielded CATS5 cable 1 EUT Laptop
RF cable <3m Output/ EUT Spectrum Analyzer
2.8 Special Accessories
Manufacturer Description Model FCCID
OPTION NV 3G Network Modem ICON451 NCMOGI0451
OPTION NV 3G Network Modem G10431 NCMOGI0411

Both models are quad band GSM/GPRS/EGPRS/UMTS USB modem.

According to the FCC report (FCC ID: NCMOGI0411 & FCC ID: NCMOGI0451), the USB modem has the

ERP/EIRP for GSM/GPRS/EGPRS/UMTS as followed:

Model: ICON451, FCC ID: NCMOGI0451

850 MHz Band, ERP

GSM/GPRS/EGPRS:
Frequency
Channel (MH2) GSM GPRS EGPRS
Low 824.2 29.5 26.7 24.2
Mid 836.6 30.1 27.2 25.3
High 848.8 30.1 27.3 25.4
HSDPA.:
Channel Frequency HSDPA HSDPA HSDPA HSDPA RMS
(MHz) Sub-test 1 | Sub-test2 | Sub-test3 | Sub-test4 | 12.2 kbps
Low 824.4 23.8 24.0 24.0 24.1 24.1
Mid 836.4 22.1 22.6 22.7 22.9 23.1
High 848.6 22.6 23.2 234 23.3 24.1
HSUPA:
Channel Frequency HSUPA HSUPA HSUPA HSUPA HSUPA
(MHz) Sub-test1 | Sub-test2 | Sub-test3 | Sub-test4 | Sub-test5
Low 826.4 24.5 24.1 24.2 23.7 24.4
Mid 836.4 23.5 23.0 229 23.1 22.2
High 846.6 24.7 24.1 24.2 24.1 24.3
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Model: G10431, FCC ID: NCMOGI0411

1900 MHz Band, EIRP

GSM/GPRS/EGPRS:
Frequency
Channel (MH2) GSM GPRS EGPRS
Low 1850.2 - 28.09 28.30
Mid 1879.8 - 28.10 28.32
High 1909.8 - 28.09 28.30
HSDPA:
il Frequency | HSDPA HSDPA HSDPA HSDPA RMS
(MH2z) Sub-test 1 | Sub-test2 | Sub-test3 | Sub-test4 | 12.2 kbps
Low 1852.4 22.60 23.21 23.45 23.21 23.21
Mid 1880 22.78 23.51 23.70 23.42 23.33
High 1907.5 23.96 23.30 2351 23.33 23.33
HSUPA
Channel Frequency | HSUPA HSUPA HSUPA HSUPA HSUPA
(MHz) Sub-test 1 | Sub-test2 | Sub-test3 | Sub-test4 | Sub-test 5
Low 1852.4 23.36 23.21 23.54 22.72 23.57
Mid 1880 23.57 23.63 23.91 22.96 24.00
High 1907.5 23.42 23.42 23.76 22.50 23.70
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3 Summary of Test Results

Results reported relate only to the product tested.

FCC & RSS-210 Rules Description of Test Result Note
FCC 815.247 (i) and §2.1091 RF Exposure Compliant -
FCC 815.203 Antenna Requirement Compliant -
FCC §15.207 Conducted Emissions Compliant -
FCC §2.1051 & §15.247(d) Spurious Emissions at Antenna Port Compliant -
FCC 815.109, §15.205, §15.209 & . . - . )
§15.247(c) Radiated Spurious Emissions Compliant
FCC 815.205 Restricted Band Compliant -
§15.109, 15.209 (a) & . . . i
§15.247(d) Spurious Emissions Compliant
815.247 (a)(2) 6 dB Bandwidth & 99% Bandwidth Compliant -
815.247 (b)(3) Maximum Peak Output Power Compliant -
§ 15.247 (d) 100 kHz Bandwidth of Frequency Band Compliant )
Edge
815.247 (e) Power Spectral Density Compliant -

Report Number: R0904283-247 Page 12 of 138

FCC Part 15.247 Test Report




OPTION NV FCC ID: NCMOGS1001

4 FCC 8§15.247(i), § 2.1091 - RF Exposure

4.1 Applicable Standard

According to §15.247(i) and §1.1307(b)(1), systems operating under the provisions of this section shall be
operated in a manner that ensures that the public is not exposed to radio frequency energy level in excess of
the Commission’s guidelines.

According to §1.1310 and §2.1091 RF exposure is calculated.

Limits for General Population/Uncontrolled Exposure

e | Eean® | Mo | powromsry | A
(MHz) (V/m) (A/m) (minutes)
Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/f2) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz
* = Plane-wave equivalent power density
4.2 MPE Prediction

Predication of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01

S = PG/4nR?
Where: S = power density
P = power input to antenna

G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

4.3 MPE Results

Predicted Output | Antenna FCC
Mode Fregaaunegcy Distance Power Gain Power Density Result
(cm) (dBm) (dBi) (mw/cm?)
802.11b/g | 2.4 GHz 20 16.29 2.43 0.0148 Compliance
802.11n 2.4 GHz 20 16.26 5.43 0.0293 Compliance

The MAX predicted power density level at 20 cm is 0.0293 mw/cm? for FCC which is below the uncontrolled
exposure limit of 1.0 mW/cm2. The EUT is used at least 20 cm away from user’s body. It is determined as
mobile equipment and complies with the MPE limit.
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5 FCC §15.203 - Antenna Requirement

5.1 Applicable Standard

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached antenna or
of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this Section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

And according to § 15.247 (b) (4), if transmitting antennas of directional gain greater than 6 dBi are used the
power shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
5.2 Antenna Connector Construction

EUT has two Transmitter/Receiver antennae which are both internal chip antenna. The Transmitter antenna
has a max gain of 2.43 dBi which fulfills the requirements of FCC rules.

Antenna 0 Antenna 1 Maximum Effective
Frequency Band Gain Gain Gain
(dBi) (dBi) (dBi)
24~25GHz 243 2.43 5.43

5.3 Antenna Detail Photo

Antenna A Antenna B
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6 FCC §815.207 - Conducted Emissions

6.1 Applicable Standard
Section 15.207 Conducted limits:

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

Frequency of Emission Conducted Limit (dBuV)
MH :
(MH2) Quasi-Peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

6.2 Test Setup

The measurement was performed at shield room, using the setup per ANSI C63.4-2003 measurement
procedure. The specification used was FCC limits.

External 1/0 cables were draped along the edge of the test table and bundle when necessary.

The host AC/DC power adapter was connected with LISN-1 which provided 120 V / 60 Hz AC power.

6.3 Test Equipment List and Details

A Serial Calibration
Manufacturer Description Model N Date
Solar Electronics LISN 9252-50-R-24-N 511205 2009-06-09
. Communication
Agilent Analyzer E5515C GB44051221 2009-04-23
Rohde & Schwarz EMI Test Receiver ESCI 1166.5950K03 100338 2009-02-28

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.
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6.4 Test Setup Block Diagram

A To Control Room
Vertical Conducting Plane - 40 cm from the rear of table '

AC Main AC/DC Adapter LISN

6.5 Test Procedure

During the conducted emissions test, the power cord of the EUT host system was connected to the mains
outlet of the LISN-2.

Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All data was recorded in the peak detection mode, quasi-peak and average. Quasi-Peak readings are
distinguished with a “QP”. Average readings are distinguished with an “Ave”.

6.6 Test Environmental Conditions

Temperature: 22-24°C
Relative Humidity: 35-45%
ATM Pressure: 101.1-102.5kPa

*Testing was performed by Victor Zhang from 2009-07-03 to 2009-07-27 in 5 meter chamber #3.
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6.7 Summary of Test Results

According to the recorded data in following table, the EUT complied with the FCC standard’s conducted
emissions limits, with the worst margin reading of:

WLAN Only
Worst Case: 802.11b mode, Middle Channel, 2437 MHz.

Mode: 120V/60 Hz

Margin Frequency Conductor Mode Range
(dB) (MHz) (Line/Neutral) (MHz)
-15.45 0.152847 Neutral 0.15-30

Co-Location

Worst Case: 802.11b Middle Channel 2437 MHz, 1Mbps, Channel #6
With FCCID: NCMOGI0411 GSM 1900 MHz, Low Channel 1850.2 MHz

Mode: 120V/60 Hz

Margin Frequency Conductor Mode Range
(dB) (MHz) (Line/Neutral) (MHz)
-16.34 0.180513 Neutral 0.15-30

6.8 Conducted Emissions Test Plots and Data

Please refer to the following plots and data.
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WLAN Only

Worst Case, 802.11b, Middle Channel

120V/60 Hz, Line

dBuy

w0

=n

an

an

wn

Enl

an

1na

Quasi-Peak Measurement

o1s

Power Line Conducted Emissions

Filename: Data not stored

Yasona by EMiSaoft

[1] Live
Quasi 4
Ayerage 1t

+ Debug

o

Template: AL conducted emission class B

i}

Frequency : MHz

Eiil

Frequency CRO;cei?::;d Measurement Conductor Limit Margin
(MHz) (dBuV) Type (L/N) (dBuV) (dB)
0.151080 49.57 Quasi-Peak L 65.94 -16.37
0.150155 49.04 Quasi-Peak L 65.99 -16.96
0.172917 46.73 Quasi-Peak L 64.82 -18.09
0.184557 41.64 Quasi-Peak L 64.28 -22.64
0.232764 39.38 Quasi-Peak L 62.35 -22.97
0.335361 34.83 Quasi-Peak L 59.32 -24.49

Average Measurement

Frequency C;;S?;Zd Measurement Conductor Limit Margin

(MHz) (dBuV) Type (L/N) (dBuV) (dB)

0.151080 31.53 Average L 55.94 -24.41

0.150155 30.69 Average L 55.99 -25.3

0.335361 23.81 Average L 49.32 -25.51

0.232764 25.70 Average L 52.35 -26.65

0.172917 26.88 Average L 54.82 -27.94

0.184557 21.62 Average L 54.28 -32.66
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120Vv/60 Hz, Neutral

dBui

wan

o

e
ET

e + 4

vasona by EMiSoft

[2] Mewrral
Duasi Lt

Awerage It

Debug

. b -
Quasi-Peak Measurement
Frequency CF({)er;g?rt\Zd Measurement Conductor Limit Margin
(MHz) (dBuV) Type (L/N) (dBuV) (dB)
0.152847 50.39 Quasi-Peak N 65.84 -15.45
0.213195 42.90 Quasi-Peak N 63.08 -20.18
0.187191 42.97 Quasi-Peak N 64.16 -21.19
0.185478 42.65 Quasi-Peak N 64.24 -21.58
0.345780 35.72 Quasi-Peak N 59.06 -23.34
0.244962 37.33 Quasi-Peak N 61.93 -24.60
Average Measurement
Frequency C;;;g?r:zd Measurement Conductor Limit Margin
(MHz) (dBuV) Type (L/N) (dBuV) (dB)
0.345780 24.51 Average N 49.06 -24.55
0.152847 28.99 Average N 55.84 -26.86
0.213195 25.87 Average N 53.08 -27.21
0.244962 21.55 Average N 51.93 -30.37
0.187191 23.71 Average N 54.16 -30.45
0.185478 21.43 Average N 54.24 -32.81
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Co-Location (WLAN & 3G)

Worst Case: 802.11b Middle Channel 2437 MHz, 1Mbps, Channel #6
With FCCID: NCMOGI0411 GSM 1900 MHz, Low Channel 1850.2 MHz

120V/60 Hz, Line

dBu

E

an

an
an
an
an
an

100

Filename: Data not stored

Quasi-Peak Measurement

Wasona by EMiSoft

1] Live
Duasi 1t
Awerage Lt

Debug

+ Formal

ions

Template: AC condusted emission class B

Frequency bz

ET

Frequency nggg?rt]zd Measurement Conductor Limit Margin
(MHz) (dBuV) Type (L/N) (dBuV) (dB)
0.185328 47.82 Quasi-Peak L 64.24 -16.42
0.198603 47.20 Quasi-Peak L 63.67 -16.47
2.877950 33.31 Quasi-Peak L 56.00 -22.69
3.006422 32.06 Quasi-Peak L 56.00 -23.94
2.956129 31.62 Quasi-Peak L 56.00 -24.38
2.657983 29.85 Quasi-Peak L 56.00 -26.15

Average Measurement
Frequency C;ggg?rtlzd Measurement Conductor Limit Margin
(MHz) (dBuV) Type (L/N) (dBuV) (dB)
0.198603 34.05 Average L 53.67 -19.61
0.185328 32.89 Average L 54.24 -21.35
3.006422 20.37 Average L 46.00 -25.63
2.956129 19.60 Average L 46.00 -26.40
2.877950 19.37 Average L 46.00 -26.63
0.198603 34.05 Average L 53.67 -19.61
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120Vv/60 Hz, Neutral

Bty

an

=n

il
an
wan
El
@
100

oS

Pomer Line Conducted Emizsions

Filename: Data not stored

Quasi-Peak Measurement

VYasona by EMiSoft

[2] Meutral
Quasi 2
Ferage 1t
+ Debug

+ Formal

Frequency: MHz

10 [} Enl

Template: AL conducted emission class B

Frequency CR?;;g?rt\Zd Measurement Conductor Limit Margin
(MHz) (dBuV) Type (L/N) (dBuV) (dB)
0.180513 48.12 Quasi-Peak N 64.46 -16.34
0.197574 47.18 Quasi-Peak N 63.71 -16.54
0.178263 46.34 Quasi-Peak N 64.57 -18.22
2.865410 32.78 Quasi-Peak N 56.00 -23.22
2.909580 31.68 Quasi-Peak N 56.00 -24.32
3.003712 30.75 Quasi-Peak N 56.00 -25.25

Average Measurement
Frequency CF:Jé’arg?rtzd Measurement Conductor Limit Margin
(MHz) (dBuVv) Type (L/N) (dBuV) (dB)
0.197574 34.12 Average N 53.71 -19.59
0.180513 31.42 Average N 54.46 -23.04
0.178263 28.98 Average N 54.57 -25.58
3.003712 17.85 Average N 46.00 -28.15
2.909580 17.26 Average N 46.00 -28.74
2.865410 17.04 Average N 46.00 -28.96
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7 FCC 82.1051 & 815.247(d) - Spurious Emissions at Antenna Terminals

7.1 Applicable Standard

For 815.247(d) in any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits.

Requirements: CFR 47, 82.1051.
The spectrum was to be investigated to the tenth harmonics of the highest fundamental frequency as specified

in §2.1057.

7.2  Measurement Procedure

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set at 100 kHz. Sufficient scans were taken to show any
out of band emissions up to 10th harmonic.

7.3 Test Equipment List and Details

— Serial Calibration
Manufacturer Description Model N Date
Agilent Spectrum Analyzer E4440A MY44303352 2009-04-27

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

7.4  Test Environmental Conditions

Temperature: 18-22 °C
Relative Humidity: 40-44 %
ATM Pressure: 101-103kPa

*The testing was performed by Victor Zhang from 2009-07-17 to 2009-07-24 at RF Site.

7.5 Measurement Result

Please refer to following plots of spurious emissions.
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802.11 b, Low Channel 2412 MHz
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802.11 b, Middle Channel 2437 MHz
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802.11 b, High Channel 2462 MHz
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802.11 g, Low Channel 2412 MHz
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802.11 g, Middle Channel 2437 MHz
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802.11 g, High Channel 2462 MHz
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802.11 n 20 MHz (Chain #0), Low Channel 2412 MHz
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802.11 n 20 MHz (Chain #0), Middle Channel 2437 MHz
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802.11 n 20 MHz (Chain #0), High Channel 2462 MHz
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802.11 n 20 MHz (Chain #1), Low Channel 2412 MHz
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802.11 n 20 MHz (Chain #1), Middle Channel 2437 MHz

4 Agilent

1Bm

Marker

2.441000000 GHz
0.81 dBm

#YB

= Agilent

3 Atten
Marker
24.340000000 GHz

-6891dBm0 ——

...~r.,.-.J..n..r.--a*'-'-n-'*'r.-'ﬂ\v\}"'

pyright 2000-2004 Agilent Technologies

Copyright 2000-2004 Agilent Technologies

| Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search

I| || Pk-Pk Search
i I

)
Fiot W i

Mkr 5 CF

More
1of 2

| Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search

: | Pk-Pk Search

Mkr 3 CF

More
1 of 2

Report Number: R0904283-247

Page 33 of 138

FCC Part 15.247 Test Report




OPTION NV FCC ID: NCMOGS1001

802.11 n 20 MHz (Chain #1), High Channel 2462 MHz
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802.11 n 20 MHz (Chain#0+#1, Combiner), Low Channel 2412 MHz
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802.11 n 20 MHz (Chain#0+#1, Combiner), Middle Channel 2437 MHz
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802.11 n 20 MHz (Chain#0+#1, Combiner), High Channel 2462 MHz
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802.11 n 40 MHz (Chain #1), Middle Channel 2437 MHz

Rl Peak Search

" ftten 30 5 P Nextposk
gﬁ%@@@@@ GHz

~1.60 dBm . Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Ty s D TR T R S Y e e

Mkr 5 CF

More
16 = #UR 1 of 2

opyright 2000-2004 Agilent Technologies

oW [FeakSearcn

n e: " ent B Next Peak
23[-556@@@@@@ GHz

%56.84 dBn Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

o [ A
.'_rtll‘.u.'\,h'nui"\\“_IH-' W

Mkr 3 CF

More
. . 1 of 2

Copyright 2000-2004 Agilent Technologies

Report Number: R0904283-247 Page 42 of 138 FCC Part 15.247 Test Report




OPTION NV FCC ID: NCMOGS1001
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802.11 n 40 MHz (Chain#0+#1, Combiner), High Channel 2452 MHz
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8 FCC 8§15.205, §15.209 & 815.247(d) - Spurious Radiated Emissions

8.1 Applicable Standard

As per 15.35(d): Unless otherwise specified, on any frequency or frequencies above 1000 MHz, the radiated
emission limits are based on the use of measurement instrumentation employing an average detector function.
Unless otherwise specified, measurements above 1000 MHz shall be performed using a minimum resolution
bandwidth of 1 MHz.

As per 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
(MH2z) (micro volts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
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.

As Per 15.205(a) except as show in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

f (MHz) f (MHz) f (MHz) f (GHz)
0.090 - 0.110 16.42 - 16.423 960 — 1240 4,5-5.15
0.495 - 0.505 16.69475 - 16.69525 1300 - 1427 5.35-5.46

2.1735-2.1905 25.5-25.67 1435 - 1626.5 7.25- 17.75
4.125-4.128 37.5-38.25 1645.5 - 1646.5 8.025-8.5
417725 - 4.17775 73 - 74.6 1660 - 1710 9.0- 9.2
4.20725 - 4.20775 748 - 75.2 1718.8-1722.2 9.3-95
6.215-6.218 108 - 121.94 2200 - 2300 10.6 - 12.7
6.26775 — 6.26825 123 -138 2310 - 2390 13.25-13.4
6.31175 - 6.31225 149.9 — 150.05 2483.5 - 2500 14.47 -14.5
8.291 - 8.294 156.52475 — 156.52525 2690 — 2900 15.35-16.2
8.362 — 8.366 156.7 - 156.9 3260 - 3267 17.7-21.4
8.37625 - 8.38675 162.0125 -167.17 3.332-3.339 22.01-23.12
8.41425 - 8.41475 167.72-173.2 33458 -3 358 23.6-24.0
12.29-12.293 240 - 285 3.600 — 4.400 31.2-318
12.51975 - 12.52025 322 -335.4 36.43 -36.5
12.57675 -12.57725 399.9-410 Above 38.6
13.36 - 13.41 608 — 614
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As Per 15.247(d), In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
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)).

8.2 Test Setup

The radiated emissions tests were performed using the setup accordance with the ANSI C63.4-2003. The
specification used was the FCC limits.

The spacing between the peripherals was 10 centimeters.

External 1/0 cables were draped along the edge of the test table and bundle when necessary.

8.3 Test Equipment List and Details

Manufacturer Description Model Nsuer;igér Ca||i3b ;,S:ion
Mini-Circuits Pre amplifier ZKL-2 7786100643 2009-03-03
HP Pre amplifier 8449B 3147A00400 2008-10-22
Sunoég::;ence Combination Antenna JB1 Antenna A013105-3 2009-03-25
A. H. Systems Antenna, Horn, DRG SAS-200/571 261 2008-07-01
Agilent Spectrum Analyzer E4440A MY44303352 2009-04-27
Agilent Communication Analyzer E5515C GB44051221 2009-04-23
ARA. Antenna, Horn DRG-118/A 1132 2008-07-28

* Statement of Traceability: BACL attests that all calibrations have been performed per the NVLAP requirements,
traceable to NIST.
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8.4 Test Setup Block Diagram

AC Main | § AC/DC Adapter

AC Main
\

AC/DC Adapter =

Control Room

8.5 Test Procedure

For the radiated emissions test, the EUT host, and all support equipment power cords was connected to the
AC floor outlet.

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all
installation combinations.

The EUT is set 3 meter away from the testing antenna, which is varied from 1-4 meter, and the EUT is placed
on a turntable, which is 0.8 meter above ground plane, the table shall be rotated for 360 degrees to find out the
highest emission. The receiving antenna should be changed the polarization both of horizontal and vertical.
The spectrum analyzer or receiver is set as:
Below 1000 MHz:

RBW =100 kHz / VBW = 300 kHz / Sweep = Auto
Above 1000 MHz:

(1) Peak: RBW = 1MHz / VBW = 1MHz / Sweep = Auto
(2) Average: RBW = 1MHz / VBW = 10Hz / Sweep = Auto
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8.6 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corrected Amplitude = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit.
The equation for margin calculation is as follows:

Margin = Corrected Amplitude — FCC Limit

8.7 Test Environmental Conditions

Temperature: || 22-24° C
Relative Humidity: || 35-45%
ATM Pressure: || 101.1-102.5kPa

*Testing was performed by Victor Zhang from 2009-07-03 to 2009-07-27 in 5 meter chamber #3.

8.8 Summary of Test Results

According to the data hereinafter, the EUT complied with FCC reguirements, and had the worst margin of:

WLAN Only:
802.11 b Mode
30-1000 MHz
Mode: Transmitting
Margin Frequency Polarization
(dB) (MH2) (Horizontal/Vertical) izl SEngs
-3.45 53.88476 Vertical Mid, 30 MHz - 1GHz
Above 1 GHz:
Mode: Transmitting
Margin Frequency Polarization
(dB) (MH2) (Horizontal/Vertical) il [Retgs
-11 4824 Horizontal Low, 1GHz — 25GHz
-12.02 4874 Horizontal Mid, 1GHz — 25GHz
-10.98 4927 Horizontal High, 1GHz — 25GHz
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802.11 g Mode

30-1000 MHz:
Mode: Transmitting
Margin Frequency Polarization
(dB) (MH2) (Horizontal/Vertical) s, RENES
-1.68 53.55596 Vertical Mid, 30 MHz - 1GHz
Above 1 GHz:
Mode: Transmitting
Margin Frequency Polarization
(dB) (MH2) (Horizontal/Vertical) el REge
-13.2 4824 Horizontal Low, 1GHz — 25GHz
-13.98 4874 Horizontal Mid, 1GHz - 25GHz
-13.18 4927 Horizontal High, 1GHz — 25GHz
802.11 n 20 MHz Mode
30-1000 MHz:
Mode: Transmitting
Margin Frequency Polarization
(dB) (MH2) (Horizontal/Vertical) e, RENES
-3.1 88.4966 Vertical Mid, 30 MHz — 1GHz
Above 1 GHz:
Mode: Transmitting
Margin Frequency Polarization
(dB) (MH2) (Horizontal/Vertical) Clrarel; REnge
-14.36 4824 Horizontal Low, 1GHz — 25GHz
-15.21 4874 Vertical Mid, 1GHz - 25GHz
-14.12 4927 Horizontal High, 1GHz — 25GHz
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802.11 n 40 MHz Mode

30-1000 MHz:
Mode: Transmitting
Margin Frequency Polarization
(dB) (MH2) (Horizontal/Vertical) s, RENES
-2.95 88.5026 Vertical Mid, 30 MHz - 1GHz
Above 1 GHz:
Mode: Transmitting
Margin Frequency Polarization
(dB) (MH2) (Horizontal/Vertical) el REge
-15.03 4844 Horizontal Low, 1GHz — 25GHz
-14.14 4874 Horizontal Mid, 1GHz - 25GHz
-16.57 4904 Vertical High, 1GHz — 25GHz

Co-Location (WLAN & GSM/GPRS/EGPRS):
Worst Case WLAN & GSM/GPRS/EGPRS

WLAN 20 MHz with FCC ID: NCMOGI0411, EGPRS 1900 MHz Band

Worst Mode: WLAN 802.11b Low Channel (Channel#1, 2412 MHz)

with EGPRS Middle Channel (1880 MHz)
Margin Frequency Polarization Range
(dB) (MHz) (Horizontal/Vertical) g
-10.8 4824 Vertical 30MHz - 25GHz

WLAN 40 MHz with FCC ID: NCMOGI0411, EGPRS 1900 MHz Band

Worst Mode: WLAN 802.11n 40 MHz, Low Channel (Channel#3, 2422 MHz)

with EGPRS Middle Channel (1880 MHz)
Margin Frequency Polarization Range
(dB) (MHz) (Horizontal/Vertical) g
-12.05 3760 Vertical 30MHz - 25GHz

WLAN 20 MHz with FCC ID: NCMOGI0451, GSM 850 MHz Band

Worst Mode: WLAN 802.11b Low Channel (Channel#1, 2412 MHz)

with GSM High Channel (848.8 MHz)
Margin Frequency Polarization Range
(dB) (MH2) (Horizontal/Vertical) g
-11.1 4824 Horizontal 30MHz - 25GHz
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WLAN 40 MHz with FCC ID: NCMOGI0451, GSM 850 MHz Band

Worst Mode: WLAN 802.11n 40 MHz Low Channel (Channel#3, 2422 MHz)
with GSM High Channel (848.8 MHz)

Margin Frequency Polarization Range
(dB) (MH2) (Horizontal/Vertical) g
-15.1 4844 Horizontal 30MHz — 25GHz*
WLAN & HSPA

WLAN 20 MHz with FCC ID: NCMOGI0411, HSPA 1900 MHz Band

Worst Mode: WLAN 802.11b Low Channel (Channel#1, 2412 MHz)
with HSDPA Sub-test 1 1900 Band High Channel (1907.5 MHz)

Margin Frequency Polarization Range
(dB) (MHz) (Horizontal/Vertical) g
-8.19 4319.5 Horizontal 30MHz - 25GHz

WLAN 40 MHz with FCC ID: NCMOGI0411, HSPA 1900 MHz Band

Worst Mode: WLAN 802.11n 40 Low Channel (Channel#3, 2422 MHz)
with HSDPA Sub-test 1 1900 Band High Channel (1907.5 MHz)

Margin Frequency Polarization Ranae
(dB) (MH2) (Horizontal/Vertical) g
-11.07 3815 Vertical 30MHz - 25GHz

WLAN 20 MHz with FCC ID: NCMOGI0451, HSPA 850 MHz Band

Worst Mode: WLAN 802.11n 40 Low Channel (Channel#3, 2422 MHz)
with HSUPA Sub-test 1 850 Band High Channel (846.6 MHz

Margin Frequency Polarization Ranae
(dB) (MHz) (Horizontal/Vertical) g
-10.96 4824 Horizontal 30MHz - 25GHz

WLAN 40 MHz with FCC ID: NCMOGI0451, HSPA 850 MHz Band

Worst Mode: WLAN 802.11n 40 Low Channel (Channel#3, 2422 MHz)
with HSUPA Sub-test 1 850 Band High Channel (846.6 MHz)

Margin Frequency Polarization Range
(dB) (MH2) (Horizontal/Vertical) g
-15.05 4844 Horizontal 30MHz - 25GHz
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8.9 Band Edge Emissions Plots
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Lowest Channel at Vertical, Peak
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Lowest Channel at Vertical, Peak
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OPTION NV FCC ID: NCMOGS1001

Highest Channel at Vertical, Peak
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OPTION NV FCC ID: NCMOGS1001

802.11 n 20 MHz Mode:

Lowest Channel at Horizontal, Peak
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OPTION NV FCC ID: NCMOGS1001
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OPTION NV FCC ID: NCMOGS1001

Highest Channel at Horizontal, Peak
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OPTION NV

FCC ID: NCMOGS1001

Highest Channel at Vertical, Peak
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OPTION NV FCC ID: NCMOGS1001

802.11 n 40 MHz Mode:

Lowest Channel at Horizontal, Peak
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OPTION NV FCC ID: NCMOGS1001

Lowest Channel at Vertical, Peak
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OPTION NV FCC ID: NCMOGS1001

Highest Channel at Horizontal, Peak
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OPTION NV FCC ID: NCMOGS1001

Highest Channel at Vertical, Peak

# Agilent | Peak Search

Atten 1 i dBpY Next Peak

Next Pk Right
| A I S S S S— I I— N— S— E—
g
e ™
il r,ﬁ,qx_.__u,,,,,__,mlr,,41 ,«,,siw,I___‘_‘.'_W___I_’___I__% i Next Pk Left
sy l1'hH}'l-..uH%n.fq'l,l\dh}‘-iﬁhll\g',‘,l 1“1‘plfllllmﬁa.l.-“n"._ﬂpl| o
Min Search

Pk-Pk Search

Marker

2.484410000 GHz Mkr 3 CF
70.89 dBpY .
i ; ' 1of 2

#YBH 1 M 1 P

Copyright 2000-2006 Agilent Technologies

Highest Channel at Vertical, Average

# Agilent | Peak Search

Atten 16 dBuY Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Marker

2.483500000 GHz Mkr 5 CF
More
1 of 2

#VBH 10 Hz ) ot

pyright 2000-2006 Agilent Technologies

Report Number: R0904283-247 Page 69 of 138 FCC Part 15.247 Test Report




OPTION NV

FCC ID: NCMOGS1001

8.10 Radiated Emissions Test plot & data

WLAN only

802.11b Mode

30 MHz — 1000 MHz:

Worst Case, Middle Channel 2437 MHz, measured at 3 meters

dBusdm

El

El

w00

an

E

an

A

an

Wasana by EMiSoft

[1] Horizontal
[2] ertical

uasi Lt
Debug

Meas Dist 3m

]
spec Bistam 0T

-

Filename: ¢-\program filestemisoft - vas

Frequency: hiHz

Template: 30hHz-1GHz RE

onairesultshietech 2008-07-24.emi

Frageney | TS0 | Aee | e | Tume | mit | g
(dBpuV/m) (cm) (H/V) (degree)
53.88476 36.55 109 \% 2 40.0 -3.45
240.0036 40.33 139 H 123 46.5 -6.17
718.4935 39.44 100 vV 206 46.5 -7.06
38.0625 31.96 112 \% 350 40.0 -8.04
46.2679 31.46 110 \% 10 40.0 -8.54
31.40748 31.44 194 \Y% 360 40.0 -8.56
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OPTION NV FCC ID: NCMOGS1001

Above 1 GHz:
802.11 b, Low Channel 2412 MHz, measured at 3 meters

ey S.A. | Turntable Test Antenna Cable | Pre- Cord. Part 15C
Reading | Azimuth . - Loss | Amp. Amp. P . |Comments
(MHz) Height | Polarity | Factor Limit | Margin
4824 37.01 0 1.2 H 33.1 9.79 36.9 43 54 -11.00 Ave
4824 36.35 184 1.25 \Y 33.1 9.79 36.9 42.34 54 -11.66 Ave
4824 4471 0 1.2 H 33.1 9.79 36.9 50.7 74 -23.30 Peak
4824 44.08 184 1.25 Vv 33.1 9.79 36.9 50.07 74 -23.93 Peak
802.11 b, Middle channel 2437 MHz, measured at 3 meters
B S.A. | Turntable Test Antenna Cable | Pre- Cord. Part 15C
Reading | Azimuth . . Loss | Amp. Amp. L . |Comments
(MHz) Height | Polarity | Factor Limit | Margin
(dBuV) | (degrees) (m) (HV) | (dB/m) (dB) | (dB) [(dBuV/m) (dBuv/m)|  (dB)
4874 36.13 2 1.25 H 33.1 9.75 37 41.98 54 -12.02 Ave
4872 35.21 183 1.0 \Y 33.1 9.75 37 41.06 54 -12.94 Ave
4874 43.86 2 1.25 H 33.1 9.75 37 49.71 74 -24.29 Peak
4874 42.70 183 1.0 \Y 33.1 9.75 37 48.55 74 -25.45 Peak
802.11 b, High channel 2462 MHz measured at 3 meters
Y S.A. | Turntable Test Antenna Cable | Pre- Cord. Part 15C
(MHz) R;adlng Azimuth | eiont Polarity| Factor Ldoss A(;np. dAmp/. Limit | Margin |Comments
(dBuV) | (degrees) | () | (H/V) | (dB/m)| (4B) | (dB) |(dBRV/M)| 4gi\v/m) (dB)
4924 36.71 0 1.0 H 33.6 9.71 37 43.02 54 -10.98 Ave
4924 36.21 182 1.0 \Y 33.6 9.71 37 42.52 54 -11.48 Ave
4924 44,12 0 1.0 H 33.6 9.71 37 50.43 74 -23.57 Peak
4924 43.71 182 1.0 \Y 33.6 9.71 37 50.02 74 -23.98 Peak
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OPTION NV

FCC ID: NCMOGS1001

802.11 g Mode:

30 MHz - 1000 MHz:

Worst Case, Middle Channel 2437 MHz, measured at 3 meters

dButdm Wasona by EMiSoft

@an
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an
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Weas _E\St am
Spec Dist 3m

[1] Horizornal
[2] Vertical
Ouasi Lt
Debug

Formal

N o | A . Tt
o I E
La I, ) |
ao h ¥ *I‘. _‘. |
Frequency: hHz
Filename: cprogram files\emisoft - vazonavesults\detech 2009-07-24 emi
Frequency C‘ers;ted Agzie;r:la ';‘Qlt;?irt'; Azimuth Limit Margin
(MHz) (dBuV/m) (cm) (HIV) (degree) (dBuV/m) (dB)
53.55596 38.32 100 \% 18 40.0 -1.68
30.65756 36.53 100 \ 198 40.0 -3.47
719.2364 39.72 100 \ 159 46.5 -6.78
46.26872 30.07 100 \ 308 40.0 -9.93
88.49074 32.73 157 \ 0 435 -10.77
38.85384 27.97 179 \Y% 155 40.0 -12.03
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OPTION NV FCC ID: NCMOGS1001

Above 1 GHz:

802.11 g, Low Channel 2412 MHz, measured at 3 meters

SA. | Turntable Test Antenna Cable | Pre- | Cord. Part 15C
LT Readin Azimuth Loss | Am Am Comment
(MHz) 9 Height|Polarity| Factor P- & Limit | Margin |~OMmMents
4824 34.81 0 1.2 H 33.1 9.79 36.9 40.8 54 -13.2 Ave
4824 33.67 180 12 \Y 33.1 9.79 36.9 39.66 54 -14.34 Ave
4824 44.02 0 12 H 33.1 9.79 36.9 50.01 74 -23.99 Peak
4824 43.06 180 12 \Y 33.1 9.79 36.9 49.05 74 -24.95 Peak
802.11 g, Middle channel 2437 MHz measured at 3 meters
S.A. | Turntable Test Antenna Cable | Pre- | Cord. Part 15C
A e Readin Azimuth Loss | Am Am Comments
(MHz) 9 Height [Polarity| Factor & P Limit | Margin
(dBuV) | (degrees) (m) | (H/V) | (dB/m) (dB) | (dB) | (dBpv/m) (dBuV/m)  (dB)
4874 34.17 0 1.25 H 33.1 9.75 37 40.02 54 -13.98 Ave
4872 33.13 181 1.2 \Y 33.1 9.75 37 38.98 54 -15.02 Ave
4874 43.01 0 1.25 H 33.1 9.75 37 48.86 74 -25.14 Peak
4874 42.16 181 1.2 \Y 33.1 9.75 37 48.01 74 -25.99 Peak
802.11 g, High channel 2462 MHz measured at 3 meters
S.A. | Turntable Test Antenna Cable | Pre- | Cord. Part 15C
A UEgy Readin Azimuth Loss | Am Am Comments
(MHz) 9 Height | Polarity | Factor P P- Limit | Margin
4924 3451 0 1 H 33.6 9.71 37 40.82 54 -13.18 Ave
4924 34.01 180 1 \Y 33.6 9.71 37 40.32 54 -13.68 Ave
4924 42.57 0 1 H 33.6 9.71 37 48.88 74 -25.12 Peak
4924 42.16 180 1 \Y 33.6 9.71 37 48.47 74 -25.53 Peak
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OPTION NV

FCC ID: NCMOGS1001

802.11 n 20 MHz Mode:

30 MHz - 1000 MHz:

Worst Case, Middle Channel 2437 MHz, measured at 3 meters

dButdim
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vasona by EMiSoft

1] Horizornal
[2] Vertical

Quasi 1t

an Fp
w@n | o+ ' +| I + }
= V\\\j\/\W y\( T ‘.Ir lill . N
- Y H\‘I | ,} i b
1 P er i
Flename: ¢ program flestamisaf - vasonaesshebctech 2000724 e
Frequency C(K:ﬁgted Aggfgi?ta égrgpirt]; Azimuth Limit Margin
(MH2z) (dBuV. /.m) (cm) (HIV) (degree) (dBpuv/m) (dB)
88.4966 404 107 \% 192 43.5 -3.1
53.50848 36.25 102 \% 24 40 -3.75
30.65396 34.26 155 \% 358 40 -5.74
239.9932 40.44 104 H 126 46.5 -6.06
38.97956 30.58 101 Y, 76 40 -9.42
43.772 29.05 120 \Y 38 40 -10.95
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OPTION NV FCC ID: NCMOGS1001

Above 1 GHz:
802.11 n 20 MHz, Low Channel 2412 MHz, measured at 3 meters

B S.A. | Turntable Test Antenna Cable | Pre- Cord. Part 15C
Reading | Azimuth . - Loss | Amp. Amp. A, - |Comments
(MHz) Height|Polarity| Factor Limit | Margin
(dBuV) | (degrees) m) | (HN) | (dB/m) (dB) | (dB) | (dBuVv/m) (dBuv/m)  (dB)
4824 33.65 2 1.0 H 33.1 9.79 36.9 39.64 54 -14.36 Ave
4824 33.13 175 1.2 \Y 33.1 9.79 36.9 39.12 54 -14.88 Ave
4824 41.7 2 1.0 H 33.1 9.79 36.9 47.69 74 -26.31 Peak
4824 41.25 175 1.2 \Y 33.1 9.79 36.9 47.24 74 -26.76 Peak
802.11 n 20 MHz, Middle channel 2437 MHz measured at 3 meters
S.A. | Turntable Test Antenna Cable | Pre- Cord. Part 15C
Fr(e;glllj_'ezr;cy Reading | Azimuth Height | Polarity | Factor Loss | Amp. Amp. Limit | Margin Comments
(dBuV) | (degrees) (m) (HV) | (dB/m) (dB) | (dB) [(dBpV/m) (@Buv/m)  (dB)
4872 32.94 179 1.1 \Y 33.1 9.75 37 38.79 54 -15.21 Ave
4874 32.79 0 1.0 H 33.1 9.75 37 38.64 54 -15.36 Ave
4874 41.05 179 1.1 \Y 33.1 9.75 37 46.9 74 -27.1 Peak
4874 40.97 0 1.0 H 33.1 9.75 37 46.82 74 -27.18 Peak
802.11 n 20 MHz, High channel 2462 MHz measured at 3 meters
Y S.A. | Turntable Test Antenna Cable | Pre- | Cord. Part 15C
(MHz) R;adlng Azimuth | yeiont IPolarity| Factor I_doss A(;np. Amp. Limit | Margin |COmments
(dBuV) | (degrees) m) | (HV) | (@B/m) | (©@B) | (dB) | (@BrVIM)| (ypiv/m)  (dB)
4924 33.57 5 1.0 H 33.6 9.71 37 39.88 54 -14.12 Ave
4924 32.76 172 1.0 \Y 33.6 9.71 37 39.07 54 -14.93 Ave
4924 41.12 5 1.0 H 33.6 9.71 37 47.43 74 -26.57 Peak
4924 40.98 172 1.0 \Y 33.6 9.71 37 47.29 74 -26.71 Peak
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OPTION NV

FCC ID: NCMOGS1001

802.11 n 40 MHz Mode:

30 MHz - 1000 MHz:

Worst Case, Middle Channel 2437 MHz, measured at 3 meters

dBuhm

Eili]
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Wasona hy EMiSoft

1] Herizontal
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Duasi 1t

g o
E (Dp
e L ] [ X
an A | A1 4
A . “Ii"w“. | ' «UJ | " n
an ) M; iy it
Flnams: :program lssmioft - vasoralesurs\dmach 2006072
Frequency Co};;ei;ted Alj]é?;t?ta égfgmi Azimuth Limit Margin
(MHz) (dBpV/.m) (cm) (HIV) (degree) (dBpuV/m) (dB)
88.5026 40.55 110 \Y 196 435 -2.95
31.41972 35.93 100 V 246 40 -4.07
53.55788 35.78 130 \Y 212 40 -4.22
37.37556 3177 113 \Y 326 40 -8.23
55.34768 30.75 105 V 64 40 -9.25
45.93276 30.25 150 \Y% 285 40 -9.75
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OPTION NV FCC ID: NCMOGS1001

Above 1 GHz:
802.11 n 40 MHz, Low Channel 2422 MHz, measured at 3 meters

F S.A. | Turntable Test Antenna Cable | Pre- Cord. Part 15C
requency Reading | Azimuth Heiaht |Polaritvl F Loss | Amp Amp Liimf Marain |Comments
(MHz) eight |Polarity| Factor : ) mit argin
4844 32.98 0 1 H 33.1 9.79 36.9 38.97 54 -15.03 Ave
4844 32.57 175 1 \Y 33.1 9.79 36.9 38.56 54 -15.44 Ave
4844 41.35 0 1 H 33.1 9.79 36.9 47.34 74 -26.66 Peak
4844 40.12 175 1 \Y 33.1 9.79 36.9 46.11 74 -27.89 Peak
802.11 n 40 MHz, Middle channel 2437 MHz measured at 3 meters
S.A. | Turntable Test Antenna Cable | Pre- Cord. Part 15C
FrE LY Reading | Azimuth et Bl = Loss | Amp Amp 1 Maragi Comments
(MHz) eight |Polarity| Factor : : imit argin
(dBuV) | (degrees) m) | (A | @B/m) | (@B) | (dB) | ([dBUVIM)| ypiv/m)  (dB)
4874 34.01 0 1 H 33.1 9.75 37 39.86 54 -14.14 Ave
4872 33.57 180 1 \Y 33.1 9.75 37 39.42 54 -14.58 Ave
4874 40.24 0 1 H 33.1 9.75 37 46.09 74 -27.91 Peak
4874 40.17 180 1 \Y 33.1 9.75 37 46.02 74 -27.98 Peak
802.11 n 40 MHz, High channel 2452 MHz measured at 3 meters
S.A. | Turntable Test Antenna Cable | Pre- | Cord. Part 15C
PG sy Readin Azimuth : : Loss | Am Am Lo - |Comments
(MHz) d 9 Height [Polarity| Factor d d & 2 Limit | Margin
4904 31.12 172 1 \Y 33.6 9.71 37 37.43 54 -16.57 Ave
4904 30.11 0 1 H 33.6 9.71 37 36.42 54 -17.58 Ave
4904 40 172 1 \Y 33.6 9.71 37 46.31 74 -27.69 Peak
4904 39.97 0 1 H 33.6 9.71 37 46.28 74 -27.72 Peak
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OPTION NV

FCC ID: NCMOGS1001

Co-Location (WLAN & GSM/GPRS/EGPRS)

WLAN 20 MHz with FCC ID: NCMOGI0411, GSM/GPRS/EGPRS 1900 MHz Band

WLAN 20 MHz Worst Case: 802.11B Low Channel: 2412 MHz
GSM/GPRS/EGPRS 1900 Band Worst Case: EGPRS Middle Channel; 1880 MHz

Scan from 30 MHz to 25 GHz at 3 Meter Distance

Frequency S.A. Turntable Test Antenna Cable | Pre- Cord. Part 15C
(MH2) Reading | Azimuth | Heignt[Polarity| Factor | LOSS | Amp. Amp. Limit | Margin |Comments
(dBuV) | (degrees) | (m) | (H/V) | (dB/m)| (dB) | (dB) |(dBuV/m)| @Buv/m) (dB)
4824 37.21 183 1.25 Vv 331 [ 9.79 | 36.9 43.2 54 -10.8 Ave
4824 36.95 0 12 H 331 | 979 | 36.9 42.94 54 -11.06 Ave
3760 62.03 193 118 Vv 309 [ 691 | 373 62.54 74 -11.46 Peak
4292 54.79 351 112 H 321 | 971 | 371 59.5 74 -14.5 Peak
4292 53.03 154 1.15 \ 32.1 9.71 37.1 57.74 74 -16.26 Peak
3760 56.01 173 11 H 309 [ 691 | 373 56.52 74 -17.48 Peak
5640 27.37 320 1.29 Vv 346 | 991 | 36.7 35.18 54 -18.82 Ave
5640 27.25 283 1.37 H 346 | 991 | 367 35.06 54 -18.94 Ave
5640 47 320 1.29 \% 34.6 9.91 36.7 54.81 74 -19.19 Peak
5640 46.57 283 1.37 H 346 | 991 | 36.7 54.38 74 -19.62 Peak
4292 29.15 351 112 H 321 | 971 | 371 33.86 54 -20.14 Ave
4292 28.82 154 1.15 \% 32.1 9.71 37.1 33.53 54 -20.47 Ave
3760 31.18 193 118 Vv 309 | 691 | 373 31.69 54 -22.31 Ave
4824 44.83 0 12 H 331 [ 979 | 36.9 50.82 74 -23.18 Peak
3760 30.15 173 1.1 H 30.9 6.91 37.3 30.66 54 -23.34 Ave
4824 44.02 184 1.25 \Y% 33.1 9.79 36.9 50.01 74 -23.99 Peak
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OPTION NV

FCC ID: NCMOGS1001

WLAN 40 MHz with FCC ID: NCMOGI0411, GSM/GPRS/EGPRS 1900MHz Band

WLAN 40 MHz Worst Case: 802.11N40 Low Channel: 2422 MHz
GSM/GPRS/EGPRS 1900 Band Worst Case: EGPRS Middle Channel: 1880 MHz

Scan from 30 MHz to 25 GHz at 3 Meter Distance

Frequency SA Tur_ntable Test Antenna Cable | Pre- Cord. Part 15C
(MH2) Reading | Azimuth | Height [Polarity[ Factor | Loss | Amp. |  Amp. Limit | Margin |Comments
(dBpV) | (degrees) (m) | (H/NV) | @B/m) | (dB) | (dB) |(dBuV/m)| (@Buv/m) (dB)

3760 61.44 193 1.18 \Y; 30.9 6.91 | 37.3 61.95 74 -12.05 Peak
4844 32.97 0 1 H 33.1 9.79 | 36.9 38.96 54 -15.04 Ave
4844 32.51 177 1 \Y; 33.1 9.79 | 36.9 385 54 -155 Ave
4302 51.51 167 1.21 \Y 321 9.71 | 371 56.22 74 -17.78 Peak
4302 51.45 243 1.37 H 32.1 9.71 | 371 56.16 74 -17.84 Peak
3760 55.19 173 1.12 H 30.9 6.91 | 373 55.7 74 -18.3 Peak
5640 27.32 325 1.28 \Y; 34.6 9.91 | 36.7 35.13 54 -18.87 Ave
5640 27.25 282 1.36 H 34.6 9.91 | 36.7 35.06 54 -18.94 Ave
5640 47.06 325 1.28 \Y; 34.6 9.91 | 36.7 54.87 74 -19.13 Peak
5640 46.5 282 1.36 H 34.6 991 | 36.7 54.31 74 -19.69 Peak
4302 27.35 167 1.21 \Y; 32.1 9.71 | 371 32.06 54 -21.94 Ave
4302 27.28 243 1.37 H 32.1 9.71 | 371 31.99 54 -22.01 Ave
3760 31.15 193 1.18 \Y; 30.9 6.91 | 373 31.66 54 -22.34 Ave
3760 30.13 173 1.12 H 30.9 6.91 | 37.3 30.64 54 -23.36 Ave
4844 41.23 0 1 H 33.1 9.79 | 36.9 47.22 74 -26.78 Peak
4844 40.71 177 1 \Y; 33.1 9.79 | 36.9 46.7 74 -27.3 Peak

WLAN 20 MHz with FCC ID: NCMOGI0451, GSM/GPRS/EGPRS 850MHz Band

WLAN 20 MHz Worst Case: 802.11B Low Channel: 2412 MHz

GSM/GPRS/EGPRS 850 Band Worst Case: GSM High Channel: 848.8 MHz

Scan from 30MHz to 25GHz at 3 Meter Distance

Frequency . SA Tu r_ntable Test Antenna Cable | Pre- Cord. Part 15C
(MH2) eading | Azimuth Height |Polarity| Factor Loss | Amp. Amp. Limit | Margin |Comments
(dBuV) | (degrees) m) | (HV) | (@B/m)| (dB) | (dB) |(dBuVIM)| gBuv/im) (dB)

4824 36.91 0 1.2 H 331 | 979 | 36.9 42.9 54 -11.1 Ave
4824 35.99 182 1.25 \Y 331 | 979 | 36.9 41.98 54 -12.02 Ave
4244 29.18 338 1.55 H 319 | 971 | 371 33.69 54 -20.31 Ave
1697.6 60.64 211 1.08 \Y 255 | 5.08 | 384 52.82 74 -21.18 Peak
4244 28.25 287 1.13 \Y; 319 | 971 | 371 32.76 54 -21.24 Ave
4244 48.08 338 1.55 H 319 | 971 | 371 52.59 74 -21.41 Peak
4244 47.83 287 1.13 \Y; 319 | 971 | 371 52.34 74 -21.66 Peak
4824 44,61 0 1.2 H 331 | 979 | 36.9 50.6 74 -23.4 Peak
4824 43.85 182 1.25 \Y; 331 | 979 | 36.9 49.84 74 -24.16 Peak
1697.6 56.88 318 1.02 H 255 | 5.08 | 384 49.06 74 -24.94 Peak
1697.6 33.23 211 1.08 \Y; 255 | 5.08 | 384 25.41 54 -28.59 Ave
1697.6 32.35 318 1.02 H 255 | 5.08 | 384 24.53 54 -29.47 Ave
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WLAN 40 MHz with FCC ID: NCMOGI0411, GSM/GPRS/EGPRS 850 MHz Band

WLAN 40 MHz Worst Case: 802.11N40 Low Channel: 2422 MHz
GSM/GPRS/EGPRS 850 Band Worst Case: GSM High Channel: 848.8 MHz

Scan from 30 MHz to 25 GHz at 3 Meter Distance

Frequency SA Tur_ntable Test Antenna Cable | Pre- Cord. Part 15C
(MHz2) Reading | Azimuth | Hejght [Polarity| Factor | LOSS | Amp. | Amp. Limit | Margin |Comments
(dBuV) | (degrees) (m) (HV) | (dB/m) (dB) | (dB) | (dBuVv/m) (dBpuV/m)|  (dB)
4844 32.91 0 1.0 H 331 9.79 36.9 38.9 54 -15.1 Ave
4844 32.71 179 1.0 Vv 331 | 979 | 36.9 38.7 54 -15.3 Ave
4244 30.01 330 15 H 31.9 9.71 37.1 34.52 54 -19.48 Ave
4244 28.2 230 11 \% 31.9 9.71 37.1 32.71 54 -21.29 Ave
4244 48.13 330 15 H 31.9 9.71 37.1 52.64 74 -21.36 Peak
1697.6 59.92 210 1.08 Vv 25.5 5.08 38.4 52.1 74 -21.9 Peak
4244 46.81 230 11 \% 31.9 9.71 37.1 51.32 74 -22.68 Peak
1697.6 55.87 320 1.02 H 25.5 5.08 38.4 48.05 74 -25.95 Peak
4844 41.35 0 1.0 H 33.1 9.79 36.9 47.34 74 -26.66 Peak
4844 40.61 179 1. \% 331 9.79 36.9 46.6 74 -27.4 Peak
1697.6 33.01 210 1.08 \% 255 5.08 384 25.19 54 -28.81 Ave
1697.6 32.21 320 1.02 H 25.5 5.08 38.4 24.39 54 -29.61 Ave
WLAN 20 MHz with FCC ID: NCMOGI0411 HSPA 1900 MHz Band
WLAN 20 MHz Worst Case: 802.11B Low Channel: 2412 MHz
HSPA 1900 MHz Band Worst Case: HSDPA Sub-test 1 High Channel: 1907.5 MHz
Scan from 30 MHz to 25 GHz at 3 Meter Distance
Frequency| o esaig\iln Turntable - Test AnFenna Cable | Pre- Cord. . P-art 15C -
(MHz) g | Azimuth | eight|Polarity| Factor | LOSS | Amp. | Amp. Limit | Margin |Comments
(dBpV) | (degrees) (m) | (HV) | (dB/m) (dB) | (dB) [(dBuV/m) (dBuV/m) (dB)
4319.5 411 337 1.0 H 321 9.71 37.1 45.81 54 -8.19 Ave
3815 42.67 153 12 \% 30.9 6.91 37.3 43.18 54 -10.82 Ave
43195 38.45 231 1.35 \Y 321 9.71 37.1 43.16 54 -10.84 Ave
4824 36.87 5 11 H 331 9.79 36.9 42.86 54 -11.14 Ave
4824 36.25 180 1.15 \Y 33.1 9.79 36.9 42.24 54 -11.76 Ave
3815 39.61 151 1.18 H 30.9 6.91 37.3 40.12 54 -13.88 Ave
43195 50.83 337 1.0 H 32.1 9.71 37.1 55.54 74 -18.46 Peak
43195 50.18 231 1.35 \Y% 32.1 9.71 37.1 54.89 74 -19.11 Peak
3815 52.91 153 1.2 \% 30.9 6.91 37.3 53.42 74 -20.58 Peak
3815 50.6 151 1.18 H 30.9 6.91 37.3 51.11 74 -22.89 Peak
4824 44.61 5 11 H 33.1 9.79 36.9 50.6 74 -23.4 Peak
4824 43.98 180 1.15 \% 331 9.79 36.9 49.97 74 -24.03 Peak
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WLAN 40 MHz with FCC ID: NCM0OGI0411, HSPA 1900 MHz Band

WLAN 40 MHz Worst Case: 802.11N40 Low Channel: 2422 MHz
HSPA 1900 MHz Band Worst Case: HSDPA Sub-test 1 High Channel: 1907.5 MHz

Scan from 30 MHz to 25 GHz at 3 Meter Distance

Frequency RS.A_. Tur_ntable Test Antenna Cable | Pre- Cord. Part 15C
(MHz2) eading | Azimuth | Height[Polarity| Factor | L0SS | Amp. | Amp. Limit |Margin |Comments
(dBRV) | (degrees) | (m) | (H/V) | (dB/m)| (dB) | (dB) |(dBuV/M)| (@Buv/m) (dB)
3815 42.42 152 1.2 \Y4 30.9 6.91 37.3 42.93 54 -11.07 Ave
3815 38.37 150 121 H 30.9 6.91 37.3 38.88 54 -15.12 Ave
4844 32.78 0 1.0 H 33.1 9.79 36.9 38.77 54 -15.23 Ave
4844 32.56 180 1.0 \% 33.1 9.79 36.9 38.55 54 -15.45 Ave
4329.5 334 337 1.0 H 32.1 9.71 37.1 38.11 54 -15.89 Ave
4329.5 3251 232 14 \Y4 32.1 9.71 37.1 37.22 54 -16.78 Ave
4329.5 49.68 337 1.0 H 32.1 9.71 37.1 54.39 74 -19.61 Peak
3815 52.65 152 1.2 \% 30.9 6.91 37.3 53.16 74 -20.84 Peak
4329.5 48.06 232 14 \Y4 32.1 9.71 37.1 52.77 74 -21.23 Peak
3815 49.56 150 1.21 H 30.9 6.91 37.3 50.07 74 -23.93 Peak
4844 41.32 0 1.0 H 33.1 9.79 36.9 47.31 74 -26.69 Peak
4844 40.15 180 1.0 \Y4 33.1 9.79 36.9 46.14 74 -27.86 Peak

WLAN 20 MHz with FCC ID: NCM0OGI0451, HSPA 850 MHz Band

WLAN 20 MHz Worst Case: 802.11B Low Channel: 2412 MHz
HSPA 850 MHz Band Worst Case: HSUPA Sub-test 1 High Channel: 846.6 MHz

Scan from 30 MHz to 25 GHz at 3 Meter Distance

Frequency S.A. Turntable Test Antenna Cable | Pre- Cord. Part 15C

Reading | Azimuth | Height [Polarity| Factor | L0ss | Amp. |  Amp. Limit | Margin |Comments
(MHz)

(dBuV) | (degrees) (m) | (HV) | @B/m)| (@B) | (dB) |(dBuVIm)|(dBpuv/m) (dB)
4824 37.05 0 1.2 H 33.1 9.79 36.9 43.04 54 -10.96 Ave
4824 36.37 184 1.25 \% 33.1 9.79 36.9 42.36 54 -11.64 Ave
4824 44.61 0 1.2 H 33.1 9.79 36.9 50.6 74 -23.4 Peak
4824 44.01 184 1.25 \% 33.1 9.79 36.9 50 74 -24 Peak

WLAN 40 MHz with FCC ID: NCM0OGI0451, HSPA 850 MHz Band

WLAN 40 MHz Worst Case: 802.11N40 Low Channel: 2422 MHz
HSPA 850 MHz Band Worst Case: HSUPA Sub-test 1 High Channel: 846.6 MHz

Scan from 30MHz to 25GHz at 3 Meter Distance

Frequency S.A. Turntable Test Antenna Cable | Pre- Cord. Part 15C
MHz) | Reading | Azimuth [Height [Polarity] Factor | Loss | Amp. | Amp. Limit | Margin |Comments
(MH2) | (aBpv) | (d dB) | (dB) |(dBuV/
(dBpV) | (degrees) (m) | (HV) | (dB/m)| (dB) | (dB) |(dBpV/m)|(dBuv/im) (dB)

4844 32.96 0 1 H 33.1 9.79 36.9 38.95 54 -15.05 Ave
4844 32.55 175 1 \% 33.1 9.79 36.9 38.54 54 -15.46 Ave
4844 41.33 0 1 H 33.1 9.79 36.9 47.32 74 -26.68 Peak
4844 40.18 175 1 \ 33.1 9.79 36.9 46.17 74 -27.83 Peak
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9 FCC §15.247(a) (2) - 6 dB & 99% Bandwidth

9.1 Applicable Standard

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

9.2 Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect it to
measurement instrument. Then set it to any one convenient frequency within its operating range. Set a
reference level on the measuring instrument equal to the highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 6 dB from the reference level.
Record the frequency difference as the emissions bandwidth.

4. Repeat above procedures until all frequencies measured were complete.

9.3 Test Equipment List and Details

Manufacturer Description Model Serial Number | Calibration Date

Agilent Spectrum Analyzer E4440A MY 44303352 2009-04-27

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

9.4 Environmental Conditions

Temperature: 18-22 °C
Relative Humidity: 40-44 %
ATM Pressure: 101-103kPa

*The testing was performed by Victor Zhang from 2009-07-17 to 2009-07-24 at RF Site.
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9.5 Summary of Test Results

802.11 b Mode:

6 dB Channel 99% -
Channel FI’((?\C/]IL:ZH)W Bandwidth Bandwidth E_kIITZ"): Results
(kHz) (MH2)
Low 2412 12164 14.9704 > 500 Compliant
Middle 2437 12146 15.0119 > 500 Compliant
High 2462 12169 15.0092 > 500 Compliant
802.11 g Mode:
6 dB Channel 99% -
Channel Frg\(}ltﬁzr;cy Bandwidth Bandwidth E_I;ITZI; Results
(kH2) (MHz2)
Low 2412 16324 16.3972 > 500 Compliant
Middle 2437 16247 16.4129 > 500 Compliant
High 2462 16327 16.3671 > 500 Compliant
802.11 n 20 MHz Mode:
Chain #0
6 dB Channel 99% -
Channel FI’(e'\(;1|L|I_|le1)0y Bandwidth Bandwidth (LI(IITZI; Results
(kHz) (MH2)
Low 2412 17021 17.3680 > 500 Compliant
Middle 2437 17276 17.3460 > 500 Compliant
High 2462 17197 17.3781 > 500 Compliant
Chain #1
6 dB Channel 99% -
Channel FI’((?\C/]IL:ZH)W Bandwidth Bandwidth E_kIITZ"): Results
(kHz) (MH2)
Low 2412 17043 17.3491 > 500 Compliant
Middle 2437 17273 17.3907 > 500 Compliant
High 2462 17308 17.3666 > 500 Compliant
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802.11 n 40 MHz Mode:

Chain #0
6 dB Channel 99% -
Channel Frg\(}ltﬁzr;cy Bandwidth Bandwidth E_I;ITZI; Results
(kHz) (MH2)
Low 2422 35875 35.8284 > 500 Compliant
Middle 2437 35802 35.8282 > 500 Compliant
High 2452 35768 35.8172 > 500 Compliant
Chain #1
6 dB Channel 99% .
Channel Fr(‘?\‘jl‘;fgcy Bandwidth Bandwidth E‘k'g‘z'; Results
(kHz) (MH2)
Low 2422 35884 35.8048 > 500 Compliant
Middle 2437 35737 35.8151 > 500 Compliant
High 2452 36008 35.8765 > 500 Compliant

Please refer to the following plots for detailed test results
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802.11 b Mode:

Low Channel 2412 MHz

3 Agilent

Ch Freq 2.412 GHz Trig Free

Occupled Bandsidth [ ]

Center 2.412000000 GHz

Occupied Bandwidth Occ BH % Pur
14.9704 MHz ® dB

Transmit Freq Error
% dB Bandwidth

| Auto Man

|Freq/ChanneI

Center Freq
241208006 GHz

Start Freq
2.39200000 GHz

Stop Freq
243200008 GHz

CF Step
4.00000600 MHz

Freq Offset
00060606 Hz

Signal Track
On 0ff

Middle Channel 2437 MHz

# Agilent

Ch Freq 2.437 GHz Trig Free

Occupied Bandwidth _-
Center 2.437000000 GHz

Occupied Bandwidth Occ BH % Pur
15.0119 MHz ® dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies

| Buto Man

|Freq/ChanneI

Center Freq
2437000608 GHz

Start Freq
241708006 GHz

Stop Freq
245700000 GHz

CF Step
4.00000660 MHz

Freq Offset
0008006 Hz

Signal Track
On 0ff

Copyright 2000-2007 Agilent Technologies
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High Channel 2462 MHz

. Agilent

Ch Freq 2.462 GHz Trig Free

Occupled Bandsidth [ ]

Center 2.462000000 GHz

¥ Huto Man

Occupied Bandwidth Occ BH % Pur
15.8892 MHz ® dB

Transmit Freq Error
% dB Bandwidth M

n  0.60000000 Hz

|Freq/ChanneI

Center Freq
246200006 GHz

Start Freq
2.44200000 GHz

Stop Freq
245200008 GHz

CF Step
4.00000600 MHz

Freq Offset

Signal Track
On 0ff

802.11 g Mode:

Low Channel 2412 MHz

# Agilent

Ch Freq 2.412 GH=z Trig Free
Occupied Bandwidth

Center 2.412000000 GHz

Copyright 2000-2007 Agilent Technologies

Occupied Bandwidth Occ BH Z Pur
16.3972 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies

|Freq/ChanneI

Center Freq
2.41 2000608 GHz

Start Freq
239200006 GHz

StopFreqg
2.43200000 GHz

CF Step
4.60080800 MHz
Auto Man

Freq Offset
000600000 Hz

Signal Track
On 0ff
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# Agilent

Ch Freq
Occupied Bandwidth

Center 2.437000000 GHz

Middle Channel 2437 MHz

2.437 GHz

|Freq/ChanneI

Center Freq

Trig Free| 5 13700000 Gz

Start Freq
241708006 GHz

StopFreqg
245700000 GHz

CF Step
4.60080800 MHz
Auto Man

Freq Offset
000600000 Hz

Occupied Bandwidth
4129 MHz

16

Transmit Freq Error
% dB Bandwidth

# Agilent

Ch Freq
Occupied Bandwidth

Copyright 2000-2007 Agilent Technologies

Occ BH % Pwr O

Signal Track
Off
% dB

High Channel 2462 MHz

2.462 GHz

Center 2.462000000 GHz

*.a_._..sh.,,ﬂ? <
I}

|Freq/thanne|

Center Freq

Trig Free | 5 46000006 GHz

StartFreq
2. 442000608 GHz

StopFreq
248200000 GHz

Y CF Step
M 1 460086868 MHz
i l}d ¥ w“"""‘"‘“‘n'lﬂl m Man

Freq Offset
0.90600000 Hz

Occupied Bandwidth
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Transmit Freq Error
% dB Bandwidth

qC

Copyright 2000-2007 Agilent Technologies

Occ BH 7 Pur

Signal Track
On 0

% dB
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802.11 n 20 MHz (Chain #0)

Low Channel 2412 MHz

# Agilent |Freq/ChanneI

Ch Freq 2.412 GHz Trig Free 2%{92";;@%52?4‘2‘

Occupied Bandwidth

Center 2.412000000 GHz Start Freq
2.39200000 GHz

StopFreqg
2.43200000 GHz

CF Step
4.60080800 MHz
Auto Man

Freq Offset
N 000000000 Hz

- - - Signal Track
Occupied Bandwidth Occ BH Z Pur On 0ff

17.3680 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies

Middle Channel 2437 MHz

. Agilent |Freq/ChanneI

- Center Freq

Ch Freq 2.437 GHz Trig Free 2 43700000 GHz

Occupied Bandwidth JEE—
Center 2.437000000 GHz Start Freq

2.41706098 GHz

StopFreq
2. 45700660 GHz

. CF Step
ol 4.00000000 MHz
,||,L._.,,,‘h-._rJ'N'JI-*-"Ifll""L'"""‘ S i ety ey m Man

Freq Offset
ym  0.00000008 Hz

' - - . - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.3460 MHz % dB

Transmit Freq Error 41
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies
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High Channel 2462 MHz

= Agilent |Freq/ChanneI

Center Freq
2462000608 GHz

Ch Freq 2.462 GHz Trig Free
Occupied Bandwidth

Center 2.462000000 GHz Start Freq
2.44200008 GHz

Stop Freq
2.45200000 GHz

CF Step
4. RRRRRAE MHz
& Auto Man

Freq Offset
0008006 Hz

' - — - Signal Track
Occupied Bandwidth Occ BW Z Pur On Off

17.3781 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies

802.11 n 20 MHz (Chain #1)
Low Channel 2412 MHz

= Agilent Freg/Channel

Ch Freq 2.412 Ghz Trig Free 2%?%’@%5 i

Occupied Bandwidth

Center 2.412000000 GHz Start Freq
£.39200000 GHz

Stop Freq
2432000608 GHz

CF Step
Y 4000000608 MHz
(. ,-«rvp,.-'-*rri-.—ww.r--' m Man

Freq Offset
000000006 Hz

— - — - ' ' ' Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.3491 MHz % dB
1

Transmit Freq Error 7.1
% dB Bandwidth M

Copyright 2000-2007 Agilent Technologies
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Middle Channel 2437 MHz

= Agilent |Freq/ChanneI

Center Freq

Ch Freq 2.437 GHz Trig Free 5 43700008 Chz
Occupied Bandwidth _- E——
Center 2.437000000 GHz Start Freq
2. 41700008 GHz
Stop Freq
N . 2. 45700088 GHz

> .Q‘ N
4 CF Step
ol . F]i' PD@@@@@@@ mﬁ
Freq Offset
0008006 Hz
= . = - . ' Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.3907 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies

High Channel 2462 MHz

= Agilent |Freq/thanne|

Center Freq
2. 462000608 GHz

Ch Freq 2.462 GHz Trig Free

Occupied Bandwidth _-
Center 2.462000000 GHz Start Freq

2.44200000 GHz

Stop Freq
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[
> ¥
J"r

. CF Step
o T 4.60008006 MHz

AR A b
RN Ly etz [N tan

Freq Offset
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. . = - .. Signal Track
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17.3666 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies

Report Number: R0904283-247 Page 90 of 138 FCC Part 15.247 Test Report




OPTION NV

FCC ID: NCMOGS1001

802.11 n 40 MHz (Chain #0)

Low Channel 2422 MHz

# Agilent

Ch Freq
Occupied Bandwidth

Center 2.422000000 GHz

2.422 GHz Trig Free

#YBH 1 MHz

Occ BH % Pwr
% dB

Occupied Bandwidth
35.8284 M

Transmit Freq Error
% dB Bandwidth

Middle Channel 2437 MHz

= Agilent

Ch Freq 2.437 GHz

Occupied Bandwidth
Center 2.437000000 GHz

Trig Fres

r

i
J..'l.'.‘a,.u_.-.o,\h-"‘ g

#YBH 1 MHz

Occupied Bandwidth
35.8282 MH

Occ BH % Puwr
% dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies

L
ACSS T 6.00000000 MHz

Copyright 2000-2007 Agilent Technologies

|Freq/ChanneI

Center Freq
2422000608 GHz

Start Freq
239200006 GHz

StopFreqg
2.45200000 GHz

CF Step
B.60080800 MHz
Auto Man

Freq Offset
000600000 Hz

Signal Track
On 0ff

|Freq/ChanneI

Center Freq
243700800 GHz

StartFreq
240700660 GHz

Stop Freq
2. 467000608 GHz

CF Step
Auto tan

Freq Offset
06088000 Hz

Signal Track
On 0
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High Channel 2452 MHz

# Agilent

Ch Freq 2.452 GHz
Occupied Bandwidth

Center 2.452000000 GHz

#YBH 1 MHz

Occupied Bandwidth Occ BW 7 Pur
35.8172 MH x dB

Transmit Freq Error :
% dB Bandwidth

802.11 n 40MHz (Chain #1)

Low Channel 2422 MHz

= Agilent

Ch Freq 2.422 GHz
Occupied Bandwidth

Center 2.422000000 GHz

.

#YBH 1 MHz

Occupied Bandwidth Occ BH % Pwr
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Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies
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StartFreq
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On 0
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|Freq/ChanneI
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Trig Free| 45500000 GHz

StartFreq
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"‘--.H,! ‘ CF Step
L TR | G (AAAAAGE MHz
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0.A000A006 Hz

Signal Track
On 0
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Middle Channel 2437 MHz

= Agilent

Ch Freq
Occupied Bandwidth

Center 2.437000000 GHz

2.437 GHz

PR L PR £ I,
S A
/
.

J
i
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000090080 Hz
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Copyright 2000-2007 Agilent Technologies

High
# Agilent

Ch Freq
Occupied Bandwidth

2.452 GHz

Center 2.452000000 GHz

Occ BH 7 Pur
% dB

Channel 2452 MHz

Trig Free

LS St LY .
: €
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Transmit Freq Error
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L
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Copyright 2000-2007 Agilent Technologies

Signal Track
On 0

|Freq/ChanneI

Center Freq
2.45200000 GHz

StartFreq
2422000608 GHz

Stop Freq
2.452000608 GHz

CF Step
6.00000000 MHz
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!

X

Freq Offset
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10 FCC 815.247(b) - Peak Output Power Measurement

10.1 Applicable Standard

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

815.247(b) (3) for systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.

815.247(b) (4) (i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed, point-
to-point operations may employ transmitting antennas with directional gain greater than 6 dBi provided the
maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional
gain of the antenna exceeds 6 dBi.

10.2 Measurement Procedure

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

3. Add a correction factor to the display.

Spectrum Analyzer

(i

>0

10.3 Test Equipment List and Details

o Serial Calibration
Manufacturer Description Model Number Date
Agilent Spectrum Analyzer E4440A MY 44303352 2009-04-27

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.
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10.4 Environmental Conditions

Temperature: 18-22 °C
Relative Humidity: 40-44 %
ATM Pressure: 101-103kPa

*The testing was performed by Victor Zhang from 2009-07-17 to 2009-07-24 at RF Site.

10.5 Summary of Test Results

802.11 b Mode:

Frequency Output Power Limit Margin
] (MH2) (dBm) (dBm) (dB)
Low 2412 16.29 30 -13.71
Mid 2437 16.21 30 -13.79
High 2462 16.03 30 -13.97
802.11 g Mode:
Frequency Output Power Limit Margin
GBI (MH2) (dBm) (dBm) (dB)
Low 2412 13.82 30 -16.18
Mid 2437 13.75 30 -16.25
High 2462 13.63 30 -16.37
802.11 n 20 MHz Mode:
Output Output Total
Channel Frequency Power Power Power Limit Margin
(MH2) Chain #0 | Chain #1 (dBm) (dBm) (dB)
(dBm) (dBm)
Low 2412 13.74 12.67 16.25 30 -13.75
Mid 2437 13.68 12.53 16.15 30 -13.85
High 2462 13.52 12.51 16.05 30 -13.95
802.11 n 40 MHz Mode:
Output Output Total
Channel Frequency Power Power Power Limit Margin
(MHz) Chain #0 | Chain #1 (dBm) (dBm) (dB)
(dBm) (dBm)
Low 2422 13.86 12.54 16.26 30 -13.75
Mid 2437 13.6 12.62 16.15 30 -13.85
High 2452 13.61 12.59 16.14 30 -13.95

Note: The maximum antenna gain is 2.43 dBi, antenna number is 2
The effective gain of antenna is 2.43 + 10log 2 = 5.43 dBi which is not over 6 dBi, therefore the limit is 30 dBm
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11 FCC 815.247(d) - 100 kHz Bandwidth of Band Edges

11.1 Applicable Standard

According to §15.247(d), in any 100 kHz bandwidth outside the frequency bands 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 band that contains the highest
level of the desired power, based on either an RF conducted or a radiated measurement. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emissions limits specified in §15.209(a) see §15.205(c)).

11.2 Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the graph
with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

11.3 Test Equipment List and Details

Manufacturer Description Model Serial Number | Calibration Date

Agilent Spectrum Analyzer E4440A MY 44303352 2009-04-27

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

11.4 Environmental Conditions

Temperature: 18-22 °C
Relative Humidity: 40-44 %
ATM Pressure: 101-103kPa

*The testing was performed by Victor Zhang from 2009-07-17 to 2009-07-24 at RF Site.

11.5 Measurement Results

Please refer to following pages for plots of band edge.
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802.11 b Mode:
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802.11 g Mode:
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802.11 n 20 MHz — Chain #0
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802.11 n 20 MHz - Chain #1
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802.11 n 20 MHz — Chain #0 + Chain #1
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802.11 n 40 MHz — Chain #0
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802.11 n 40 MHz - Chain #1
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802.11 n 40 MHz — Chain #0 + Chain #1
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12 FCC 815.247(e) - Power Spectral Density

12.1 Applicable Standard

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

of continuous transmission.

12.2 Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT was set without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Adjust the center frequency of SA on any frequency be measured and set SA to 1.5MHz span mode. And

then, set RBW and VBW of spectrum analyzer to proper value.

4. Repeat above procedures until all frequencies measured were complete.

12.3 Test Equipment List and Details

Manufacturer

Description

Model

Serial Number

Calibration Date

Agilent

Spectrum Analyzer

E4440A

MY44303352

2009-04-27

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

12.4 Environmental Conditions

Temperature: 18-22 °C
Relative Humidity: 40-44 %
ATM Pressure: 101-103kPa

*The testing was performed by Victor Zhang from 2009-07-17 to 2009-07-24 at RF Site.
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802.11 b Mode:

12.5 Summary of Test Results

Frequency PPSD Limit
Channel (MH2) (dBm) (dBm/3kHz) Results
Low 2412 -19.70 8 Compliant
Mid 2437 -18.84 8 Compliant
High 2462 -18.63 8 Compliant
802.11 g Mode:
Frequency PPSD Limit
il (MH2) (dBm) (dBm/3kHz) el
Low 2412 -20.03 8 Compliant
Mid 2437 -20.17 8 Compliant
High 2462 -20.32 8 Compliant
802.11 n 20 MHz Mode:
PPSD PPSD PPSD L
Channel Fr(e;\jllﬁzr;cy Chain #0 Chain #1 Total ( dBII%I/rgII:Hz) Results
(dBm) (dBm) (dBm)
Low 2412 -19.89 -16.93 -15.15 8 Compliant
Mid 2437 -19.93 -18.77 -16.30 8 Compliant
High 2462 -20.23 -19.13 -16.63 8 Compliant
Chain #0 + Chain #1 combined mode
Frequency PPSD Limit
(ST (MHz) (dBm) (dBm/3kHz) |  Results
Low 2412 -13.73 8 Compliant
Mid 2437 -13.19 8 Compliant
High 2462 -13.88 8 Compliant
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802.11 n 40 MHz Mode:

PPSD PPSD PPSD A
Channel F'}T\jﬁgcy Chain #0 Chain #1 Total ( dBI;r:/q’,]II:Hz) Results
(dBm) (dBm) (dBm)
Low 2422 -24.25 -18.04 -17.11 8 Compliant
Mid 2437 -27.30 -20.96 -20.05 8 Compliant
High 2452 -27.49 -21.73 -20.71 8 Compliant
Chain #0 + Chain #1 combined mode
Frequency PPSD Limit
(G (MHz) (dBm) (dBm/3kHz) |  Results
Low 2422 -14.81 8 Compliant
Mid 2437 -17.76 8 Compliant
High 2452 -17.66 8 Compliant

Please refer to the following plots for detailed test results
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802.11 b Mode:
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802.11 n 20 MHz (Chain #0)
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Middle Channel 2437 MHz
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802.11 n 20 MHz (Chain #0+Chain #1, combined)
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High Channel 2462 MHz
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802.11 n 40 MHz (Chain #1)
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13 FCC 815.109 — Unwanted Spurious Emissions, Receiver Spurious Emissions

13.1 Applicable Standard
FCC Part 15.109

Frequency of Emission Field strength
(MHz) (microvolt/meter)
30-88 100
88-216 150
216-960 200
Above 960 500

13.2 Test Setup

The radiated emissions tests were performed in the 10-meter test chamber, using the setup in accordance with
ANSI C63.4-2003 measurement procedures. The specifications used were in accordance with CISPR 22 §6
Standard, Class A limits for frequencies between 30 MHz and 1 GHz, and FCC Part 15 Standard, Class B
limits for frequencies above 1 GHz.

The spacing between the peripherals was 10 cm.

The external 1/0O cables were draped along the test table and bundled as required.

13.3 Test Setup Block Diagram

ACIDC Adapter \
AC Main

AC Main

AC/DC Adapter

/

Control Room
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13.4 Test Equipment List and Details

Manufacturer Description Model Serial Number | Calibration Date
HP Pre-Amplifier 8447D 2944A06639 2009-06-05
Sunol Science Broadband Antenna JB1 Antenna A020106-1 2009-04-17
Rohde & . ESCI 1166.595
Schwarz EMI Test Receiver 0KO03 112005-1 2009-02-01
Sunol Science System Controller SCo9V 011003-1 N/R

*Statement of Traceability: BACL Corp. attests that all calibrations have been performed according to NVLAP
requirements, traceable to the NIST.
13.5 Test Procedure

Maximizing procedure was performed on the six (6) highest emissions readings to ensure the EUT is
compliant with all installation combinations.

All data was recorded in the peak detection mode. Quasi-peak readings were performed only when an
emission was found to be marginal (within -4 dB of specification limits).

13.6 Environmental Conditions

Temperature: || 23.2°C
Relative Humidity: || 37%
ATM Pressure: || 102.1kPa

*Testing was performed by Victor Zhang on 2009-07-03 in 5 meter chamber #3.

13.7 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor, and Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corrected Amplitude = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance within the applicable
limit. For example, a margin of -7 dB means the emission is 7 dB below the maximum limit for Class B. The
equation for margin calculation is as follows:

Margin = Corrected Amplitude — FCC Limit
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13.8 Summary of Test Results

According to the recorded data, the EUT complied with FCC limits, and had the worst margin reading — when

calculated using CISPR 22 §6 Standard, Class B limits — of:

Mode: Receiving Mode

Margin Frequency Polarization Range
(dB) (MHz) (Horizontal/Vertical) g
-4.64 46.44694 Vertical 30 to 25GHz
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13.9 Radiated Emissions Test Plots and Data

30 MHz - 1 GHz at 3 Meter Distance
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Template: 30MHz-1GHz RE

Filename: ¢ \program filesemisoft - vasonawesutts\Actech FCC 15B.emi

Frequeney: Mz

Frequenc Corrected Antenna Antenna Turntable Limit Marain
(l\?IHZ) Y Quasi-Peak Height Polarity Position (dBuV/m) (ng)
(dBpV/m) (cm) (HIV) (degrees) H
46.44694 35.36 134 \Y 188 40.0 -4.64
51.29886 33.32 102 \Y% 347 40.0 -6.68
384.0248 36.72 119 Vv 246 46.5 -9.78
30.00000 28.53 127 \Y% 64 40.0 -11.47
33.91826 19.80 115 \Y 92 40.0 -20.2
32.21778 17.20 272 \Y% 26 40.0 -22.8
Above 1 GHz at 3 Meter Distance:
S.A. . Test Antenna Cable | Pre- Cord. Part 15C
PTG Readin AL Loss | Am Am C t:
(MHz) | '] 9 | (degrees)| Height | Polarity | Factor » g P- P- Limit | Margin |~0mMments
(dBuv) m) | (H\) | dB/m) | (@B) | (dB) | @BuV/m)| (i \/m) (dB)
- - - - - - - - - 74 - Peak*
- - - - - - - - - 54 - Ave*

Note: *All Emissions are 20 dB below the Limits.

Report Number: R0904283-247

P

age 123 of 138

FCC Part 15.247 Test Report




